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About UN DESA

The Department of Economic and Social Affairs
of the United Nations Secretariat is a vital inter-
face between global policies in the economic,
social and environmental spheres and national
action. The Department works in three main
interlinked areas: (i) it compiles, generates and
analyses a wide range of economic, social and
environmental data and information on which
States Members of the United Nations draw to
review common problems and to take stock of
policy options; (ii) it facilitates the negotiations
of Member States in many intergovernmental
bodies on joint courses of action to address
ongoing or emerging global challenges; and (iii)
it advises interested Governments on the ways
and means of translating policy frameworks
developed in United Nations conferences and
summits into programmes at the country level
and, through technical assistance, helps build
national capacities.
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About UNCDF

The UN Capital Development Fund makes
public and private finance work for the poor in
the world’s 47 least developed countries (LDCs).
UNCDF offers “last mile” finance models that
unlock public and private resources, especially
at the domestic level, to reduce poverty and
support local economic development. UNCDF's
financing models work through three channels:
(1) inclusive digital economies, which connects
individuals, households, and small businesses
with financial eco-systems that catalyze par-
ticipation in the local economy, and provide
tools to climb out of poverty and manage
financial lives; (2) local development finance,
which capacitates localities through fiscal de-
centralization, innovative municipal finance, and
structured project finance to drive local eco-
nomic expansion and sustainable development;
and (3) investment finance, which provides cata-
lytic financial structuring, de-risking, and capital
deployment to drive SDG impact and domestic
resource mobilization.
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Foreword

Welcome to Managing Infrastructure Assets for Sustainable Development: A Hand-
book for Local and National Governments.

With this publication, we aim to provide practical guidance to local and na-
tional governments on how to manage the assets on which people rely every
day—the roads they use to get to work, the buildings where they live or
attend school, the parks where their children play and the water and sanitation
facilities they use to stay healthy.

Effective asset management has become as critical as ever across the globe
and in the face of mounting pressures, such as limited resources, grow-

ing urban populations, shifting patterns of employment and land use,
climate-related disruptions and health emergencies, including the COVID-19
pandemic. All of these challenges are felt most acutely in our daily lives as we
interact with our built environment and our physical and technical goods and
infrastructure. These are our local assets, our common goods. As people turn
to government for reliable infrastructure, services and protection, their first
point of contact is the village, city or district administration.

While most government assets are managed at the local level, national govern-
ments often manage critical assets as well, such as long-distance highways,
electrical grids and airports. They are also in charge of creating a policy and
administrative environment that enables systemic, sustainable asset man-
agement at the national and local levels. Done well, local and national asset
management efforts not only improve essential service delivery, they also

yield positive signals to citizens and public, private, domestic or foreign inves-
tors, helping governments to mobilize the resources needed for sustainable
development and demonstrating to citizens that their representatives are safe
custodians of the public common property.

The better governments become at managing their assets and anticipating
what they will need, the more resilient they will be. This handbook shows how
to improve the reliability and longevity of assets, and how to plan ahead with
improved coordination among government and community stakeholders.

The handbook draws on the experiences and insights of numerous experts
and practitioners from around the world. Authorities in the field within the

UN system, multilateral and regional development banks, local government
associations, universities and think tanks reviewed and made invaluable contri-
butions to the Handbook.

In addition, the content draws on the diverse experiences of local governments
in the implementation of UN asset management toolkits. The United Nations
Department of Economic and Social Affairs and the United Nations Capital
Development Fund, through its Local Development Finance team with 25
years' experience supporting local government financial management, collabo-
rated with authorities in more than 40 districts, provinces and municipalities in
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Bangladesh, Nepal, Tanzania and Uganda to develop, test and refine the simple
and practical tools in these pages.

It is our hope that these tools will help make governments more effective in
organizing, deploying and maintaining existing assets and planning for and
implementing new capital investments, including in times of crises.

At the heart of the collaborative effort that resulted in this publication is the
shared commitment, expressed by the world’s governments in Goal 11 of the
2030 Agenda for Sustainable Development, to “make cities and human settle-
ments inclusive, safe, resilient and sustainable”. The commitment in the Addis
Ababa Action Agenda to build capacity at local levels for financing the Sustain-
able Development Goals likewise inspires our work.

Effective infrastructure asset management is an often overlooked yet high
impact area for capacity development at the local level. We hope this practical
handbook and its wide dissemination and use by local and national authorities
will begin a new era of resilient infrastructure asset management for a sustain-
able future, in which no one is left behind.

Navid Hanif
Director, Financing for Sustainable Development Office
UN Department of Economic and Social Affairs
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David Jackson

Director, Local Development Finance
UN Capital Development Fund

UN Development Programme
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Executive summary

Public infrastructure assets are the foundation
of national and local economies. They provide
essential services to our citizens yet they are
often mismanaged. This Handbook provides
local and national governments with a set of
practical tools to improve infrastructure asset
management. This includes guidance on how
to adapt these tools to the socioeconomic and
environmental challenges of our time.

The first four chapters present the basic frame-
work for asset management and field-tested
tools for assessing needs and taking action.
The remaining four chapters build on this
foundation and show how governments can
expand on these tools to develop informa-
tion systems, respond to crisis situations

and establish an enabling environment for
comprehensive and sustainable asset manage-
ment at the local and national levels.

Chapter 1 introduces the reader to the fun-
damental principles of infrastructure asset
management and demonstrates its key role in
more reliable, equitable and inclusive delivery
of essential public services, for present and
future generations. Effective asset manage-
ment enables governments to increase their
financial viability, creditworthiness and public
trust and confidence by anticipating future
costs, demonstrating financial responsibility
over costly assets and enhancing the account-
ability and transparency of government.

This first chapter presents the case for life cycle
asset management. Often, governments place
too much emphasis on the construction or ac-
quisition of assets at the expense of planning,
use and maintenance. This jeopardizes the
sustainability of a project and risks undermin-
ing the impact of the initial investment, to the
detriment of those it was meant to serve. The
disposal of assets can also incur significant
costs. When assets are not disposed of in a
timely and efficient manner, they can deterio-
rate rapidly and drain local resources.

Key takeaways

* Asset management allows governments to
maximize both the financial and the service
value of physical assets, to the benefit of
communities.

* A critical first step in the asset management
journey is for governments to take stock
of the assets they own and/or manage.
Answering the ‘six whats’ will guide gov-
ernments toward sound decisions that
prioritize critical assets within a broader
asset portfolio.

* Assets have to be managed adequately over
their entire life cycles to ensure that initial
invest- ments in new infrastructure are sus-
tained for present and future generations.
Each phase of an asset's life cycle (planning,
acquisition, use and disposal) requires poli-
cies and actions that draw on a unique set
of human, material and financial resources.

Chapter 2 shows the reader how to de-
velop a simple framework for asset
management. This comprises the national
and local plans, policies and strategy that
articulate what is to be done and why. To
meet their objectives, governments should
address demand, life cycle and financial
considerations—the three pillars of asset
management. Guidance on risk management,
as part of the life cycle discussion, helps the
reader evaluate the likelihood and conse-
guence of risk and, on that basis, make plans
for the most critical assets.

Governments should strive for the right
combination of people, resources and technol-
ogy needed to deliver services effectively at
minimum long-term cost. There must be clear
and effective linkages throughout the asset
management system, e.g. regular reporting
between senior staff and government and
compatibility across IT frameworks. In addi-
tion, the asset management office or team,
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led by an ‘asset management champion’, must
have political support and be visible to other
parts of the local government and to external
stakeholders.

Key takeaways

* Asset management must be embedded
in a framework based on clear principles
and objectives that reflect community
needs and national development priori-
ties. Each pillar of the asset management
framework (demand, life cycle and financial
management) deserves equal attention by
governments seeking to design and imple-
ment policies and strategies that will make
infrastructure investments go further.

* Asset management must follow a portfolio
approach that maximizes the benefit and
value of an entire collection of assets. Grow-
ing interdependency among infrastructure
systems deepens the need for governments
to weigh long-term trade-offs and risks
when making decisions.

* Designating an ‘asset management champi-
on’ is necessary to lead improvement efforts,
increase visibility and ensure there is political
commitment to sustain asset management.
Good asset management involves a change
in the organizational culture over time.

Chapter 3 introduces the UN/DESA-UNCDF
Asset Management Diagnostic Tool. Readers
are guided through the application of the tool,
which helps them recognize the importance
and value of taking incremental steps to im-
prove asset management.

The tool consists of three parts. Part 1 is an
organizational self-assessment of goals, assets
and challenges. Part 2 is an on-site assess-
ment, during which an assessment team visits
and interviews operations staff and other key
stakeholders using a specially designed ques-
tionnaire. In Part 3, interviewees' responses are
evaluated to determine strengths, weaknesses
and areas of interest for asset management
coaching and education. At the end, the

assessment team provides the organization
with an ‘Asset Management Profile’ indicating
recommended interventions and next steps as
the basis for more action-oriented strategies
and plans.

Since its initial pilot in 2017, the tool has been
refined several times to ensure it is effective
in raising awareness and assisting govern-
ments in improving their asset management.
It is available as an Excel® spreadsheet

at https://www.un.org/development/
desa/financing/capacity-development/
topics/infrastructure-asset-management/
pilot-project).

Key takeaways

* A successful start to asset management
requires a comprehensive assessment of
current needs and challenges. The UN/
DESA-UNCDF Asset Management Diagnos-
tic Tool offers a simple way to do this.

* The three-part assessment takes into
consideration the many factors and stake-
holders involved in asset management.

An evaluation against set criteria (defin-

ing ‘Basic’, ‘Elementary’, ‘Progressing’ and
‘Advanced’ levels) results in a summary of
recommended areas for policy intervention.

* The main aim of the Diagnostic Tool is to
measure and raise governments’ awareness
of asset management techniques. It is only
the first step towards better asset manage-
ment and should be followed by a concrete
plan of action.

Chapter 4 covers how to design an Asset
Mangement Action Plan (AMAP)—a tool to
compare current and target scores on asset
management knowledge, practice and docu-
mentation, as well as to identify gaps and
actions to close them. An AMAP is specially de-
signed to help a local government or agency
identify how and where to invest funds to
improve a priority asset in an optimal manner.
While the Diagnostic Tool measures asset
management awareness within government,
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the AMAP process goes a step further by call-
ing to action the human, financial and material
resources needed to make substantive change
in asset management practices. In design-

ing an AMAP, teams assign focal points and
set deadlines to keep everyone on track and
accountable.

Key takeaways

* Governments can use the UN/DESA-UNCDF
Asset Management Action Plan (AMAP) to
lay out a clear and comprehensive map of
actions and measures to improve the per-
formance of priority assets.

* Creating an AMAP entails a series of steps,
including stakeholder analysis, performance
projections, gap assessment and corrective
actions, to ensure follow-through and sus-
tainability of improvement efforts.

* Having AMAPs in place for priority assets
is an indication of a transparent and finan-
cially responsible government and can help
attract additional public and private invest-
ment in sustainable development.

Chapter 5 argues that capturing and utilizing
the right data and information is the founda-
tion of effective asset management. It guides
readers through the development of an asset
register database, which starts with assembling
a team of personnel with the technical know-
how and means to collect data. Even once a
database is established, the asset management
team needs to keep it relevant, up to date and
easy to use. A periodic evaluation of the data-
base can ensure that the information provided
continues to meet the needs of technical per-
sonnel, government officials, decision-makers
and the asset management team.

Building on lessons from previous chapters,
Chapter 5 emphasizes the link between
adequate data collection and the strong per-
formance of critical assets. A well-structured
database with key information about, for
instance, asset condition and valuation is vital
to making informed decisions that will impact

delivery of basic services. These decisions will
also shape government’s ability to attract and
manage new infrastructure investments.

Key takeaways

* A systematic, methodical approach to data
collection will result in a more effective
and robust asset management information
system that delivers reliable information
necessary for sound decision-making
and, ultimately, for improved service
performance.

* Having adequate data on the location,
condition, performance and finances of
assets allows governments to anticipate
the resources that need to be set aside for
repair, renewal and replacement over the
long term, particularly for critical assets.

* Ensuring the accuracy, quality and quantity
of asset information is a collective effort.
However, the costs of collecting, validating
and maintaining data should not exceed the
value of information.

Chapter 6 makes the case for
climate-resilient asset management. Cli-
mate change causes not only environmental
degradation but also potential loss of life, de-
struction of infrastructure and disruption to
key services. Asset management must factor
in climate concerns if it is to support sustain-
able and equitable development in the face
of these disruptions.

The chapter provides a blueprint for making
climate resilience — decreased vulnerability of
services and its underlying assets to climate
impacts— part of routine government opera-
tions through asset management practices.
The climate risk assessment process guides
readers on how to assess the local impact of a
changing climate. They can customize climate
adaptation and mitigation strategies based
on the exposure and adaptive capacity of the
community to specific climate hazards. These
levels of vulnerability, along with overall toler-
ance and appetite for risk, are deciding factors
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in local resource allocation, as not all potential
climate risks can be addressed.

Moreover, national and local governments
already own some of the most cost-effective
resources available in the form of natural infra-
structure, such as lakes and wetlands.

Key takeaways

* (Climate change threatens local services and
the assets they rely on, jeopardizing the
quality of life of residents. Local govern-
ments are closest to the lives of residents,
so they play an essential role in adapting to
climate change.

* Climate risk assessments provide informa-
tion needed to make climate resilience a
part of government operations through
asset management practices. Publicly
available climate information is often suf-
ficient to conduct a high-level climate risk
assessment.

* The economic value of climate resilience is
enormous. By reducing service and asset
vulnerability to climate impacts, local and
national governments can reduce the costs
of disaster events, while acquiring greater
value from infrastructure investments.

Chapter 7 addresses how to strengthen

asset management to enhance preparedness,
response and recovery efforts in the face of
major public health events and emergencies.
As governments reckon with the broader
societal and economic effects of COVID-19,
well-managed assets have emerged as the first
line of defense against public health threats.

Local governments can take concrete steps to
institutionalize health emergency preparedness
across the asset management system.The Emer-
gency Response Asset Management Action
Plan (ER-AMAP) guides governments on how

to improve existing AMAPs in times of health
crises by incorporating actions to support and
improve emergency operations plans, coordi-
nation, safety and response time. As they are

at the forefront of health emergency response,

local governments must ensure that their
assets, from hospitals to temporary shelters, are
equipped to perform—and also adapt—before,
during and after emergencies. Government
assets often suffer from public health disasters,
but they are also necessary components of eco-
nomic and social recovery programmes.

Key takeaways

* Aligning emergency operations plans and
procedures with asset management strate-
gies strengthens institutional preparedness
for disasters, shocks and emergencies, but
it is not enough; key stakeholders need to
build operational readiness to act accord-
ingly in times of uncertainty.

* Proactive asset management provides a first
line of defense. When faced with situations
of unanticipated scale and immeasurable
impact, governments can use Emergency
Response Asset Management Action Plans
(ER-AMAPs) to mobilize key assets and re-
sources for quicker, more effective response
and containment.

* Astrong and inclusive recovery requires
revisiting the local asset management
framework and identifying the measures
and interventions that will maximize public
infrastructure investments and community
wellbeing for generations to come.

Chapter 8 outlines a role for central govern-
ment to enable asset management by way

of legislation, regulation, policies and pro-
grammes stemming from the national level.
While national governments themselves
manage a number of important assets, they
also make policy, set safety and performance
standards, and draw up budgets that govern
or influence asset management at all levels of
government. Central governments can also
support effective local asset management
through capacity development, data and
technical support and advisory services. A key
objective of such activities is to encourage
long-term planning and implementation that
extends beyond the next local-level elections.



In fostering an enabling environment for asset
management across the local government
sector, national governments might also scale
expectations for asset management accord-
ing to the unique size and financial position of
local governments. A key step in developing
the enabling environment is to understand
long-standing pain points in managing infra-
structure and propose solutions to help local
governments address them. Through ongoing,
multi-stakeholder dialogue and collaboration,
the national government can create and sus-
tain an environment that engages communities
to advance their asset management systems
and serve the needs of their population.

Key takeaways

* An enabling national legislative and policy
environment can unlock the benefits that

flow from good stewardship of public
assets. Such an environment consists of leg-
islation, policies and programmes that not
only reflect but reinforce the commitment
of senior local and national stakeholders to
asset management.

National policymakers should keep in mind
the assorted priorities, objectives and com-
positions across a local government sector
to ensure that country-wide asset manage-
ment policies and interventions align with
the actual needs of local governments, who
stand at the forefront of service delivery.

Convening a multi-stakeholder technical
advisory committee can guide and sustain
the efforts of national and local officials to
establish a supportive environment for asset
management.
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Introduction

The global context

Governments around the world are explor-
ing innovative financing mechanisms to fill
infrastructure financing gaps in support of the
Sustainable Development Goals (SDGs). Often
such efforts do not budget for the financial,
human and material resources needed to
manage infrastructure assets over their entire
lifespans. As a result of a strong focus on the
‘new and shiny’, old assets are often neglect-
ed, while new ones are built without putting
in place an asset management framework that
supports reliable, inclusive and sustainable es-
sential services.

Making this mistake can be extremely costly.
Underinvestment in infrastructure main-
tenance has been estimated to cost some
developing countries up to 2 per cent growth
in GDP. Under-maintained infrastructure assets
are more likely to fail, disrupting essential
services like transport, water and sanitation or
solid waste management. Such vulnerabilities
become particularly evident—and the conse-
guences even worse —in times of crises that
put additional strain on these assets, such as
extreme weather events or health emergen-
cies like the COVID-19 pandemic. As a result,
national and local governments are having

to mobilize significant resources to respond
to the economic and social impacts of such
asset failures, all of which could have been
prevented with farsighted and effective asset
management practices.

Effective infrastructure investment strategies
look beyond the initial acts of acquisition or
construction. Contrary to common belief, the
actual construction or acquisition cost of an
infrastructure asset only accounts for 15-30
percent of overall expenditures. By contrast,
70-85 percent of the costs of an asset is in-
curred after it is bought or built. Consequently,
accounting for the financial, human and

material resources needed throughout an as-
set’s life cycle will reduce vulnerabilities and
strengthen the sustainability of public invest-
ment. Good asset management also supports
debt sustainability by lowering long-term
public expenditures tied to asset failures,
increasing revenue potential and fostering
creditworthiness.

In 2017, the UN Department of Economic and
Social Affairs (UN DESA) and UN Capital Devel-
opment Fund (UNCDF) designed and began to
support implementation of a comprehensive
asset management toolkit for local govern-
ments in developing countries. In the years
since then, UN DESA and UNCDF have worked
with ministry officials and local government
leaders in four pilot countries— Bangladesh,
Nepal, Tanzania and Uganda—to apply

and fine-tune the toolkit under real-world
conditions. This handbook is a result of that
collaboration, which also involved and ben-
efitted from contributions made by other
parts of the UN system, regional development
banks, local governments associations, think
tanks and academia.

The purpose of this
handbook

This handbook is intended to guide local and
national government officials in managing
infrastructure assets for sustainable develop-
ment. It further discusses the related needs
for enabling policies and information systems.
It offers detailed instruction for those seek-
ing practical guidance at the operational and
planning levels, as well as a broader discussion
of overarching themes and notable lessons
for a wider audience of decision makers and
stakeholders.

The guidance and illustrative examples provid-
ed on the following pages are drawn from the
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experiences of individuals and government
organizations at the forefront of managing
assets and delivering essential public ser-
vices—including in the face of climate and
public health crises.

We define infrastructure assets as all physical
assets that are essential to the delivery of basic
public services. Such assets include traditional
infrastructure facilities, like roads and water
and sanitation systems, as well as the land that
roads are built on, the buildings that house
essential services and the equipment and
information technology systems needed to
operate and maintain them.

Asset management, then, is a coordinated
series of activities that monitor and maintain
things of value. Effective asset management
demands increased attention, commitment
and resources. Yet, even by adopting some

relatively simple changes in their current
understanding, policy and practice, govern-
ments can achieve early victories that will help
ensure the sustainability and value of public
investments.

Ultimately, asset management is a way to align
strategic planning with infrastructure and ser-
vice delivery in the real world. What assets do
people need? How can these assets be made
to last the longest and perform the best? How
can their potential to save or generate revenue
be maximized so as to unlock financial re-
sources for other community needs, now and
in the future? In the answers to these ques-
tions lies the key to ensuring the reliability of
public infrastructure and services at all levels.
This handbook aims to equip readers to find
the answers in their specific national and local
contexts.









Abbreviations

ADB

AM
AMAP
AME
AMF

BCR

CAD

CAO

CH4

CoP
COVID-19
CRC

DB

DDB

DRC
EERP
EOP
ER-AMAP
ESL

FCM
FMDV
GBA-SUDP

GDP
GHGs
GIS
GIzZ

GPS
IAM
IDB
IIMM

Asian Development Bank

Asset Management

Asset Management Action Plan

Asociacion de Municipalidades Ecuatorianas
Asset Management Framework
Benefit-Cost Ratio (also known as the Benefit-to-Cost Ratio)
Computer-aided Design (Software)

Chief Administrative Officer

Methane

Community of Practice

Coronavirus Disease 2019

Current Replacement Costs

Diminishing balance method
Double-declining balance method
Depreciated Replacement Costs

Ebola Emergency Response Project
Emergency Operations Plan

Emergency Response Asset Management Action Plan
Expected/ Estimated Service Life

Federation of Canadian Municipalities
Global Fund for Cities Development

Republic of The Gambia’s Greater Banjul Area: Sustainable Urban Development Pro-
gramme 2020-2040

Gross Domestic Product
Greenhouse Gases
Geographic Information System

Deutsche Gesellschaft fUr Internationale Zusammenarbeit (German Corporation for
International Cooperation)

Global Positioning System
Institute of Asset Management
Inter-American Development Bank

International Infrastructure Management Manual
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IPWEA
ISO

IT
KCCA
LCA
LOS
NAMS
NDCs
NGO
NPV
N20
OECD
o&M
PIFUD
PPP

PR

PRC
RCP
REACH
SAMP
SDGs
SIDA
SL
SMART
SYD
TFE
UCLG
UN
UNCDF
UN DESA
UNDRR
UNEP

Institute of Public Works Engineering Australia
International Organization for Standardization

Information Technology

Kampala Capital City Authority

Life Cycle Analysis

Level of Service

New Zealand Asset Management Support

Nationally Determined Contributions

Non-governmental Organisation

Net Present Value

Nitrous Oxide

Organisation for Economic Co-operation and Development
Operations and Maintenance

Programme on Integrated Local Finances for Sustainable Urban Development
Public-Private Partnerships

Public Relations

People’s Republic of China

Representative Concentration Pathway

Rapidly Expanding Access to Care for HIV

Strategic Asset Management Plan

Sustainable Development Goals

Swedish International Development Cooperation Agency
Straight-line method

Specific, Measurable, Achievable, Relevant and Timely (to describe goals)
Sum of years’ digits method

Brussels Task Force Equipements

United Cities and Local Governments

United Nations

United Nations Capital Development Fund

United Nations Department of Economic and Social Affairs
United Nations Office for Disaster Risk Reduction

United Nations Environment Programme

UN-Habitat United Nations Human Settlements Programme



UNOPS
USAID
WASH
WBS
WHO

United Nations Office for Project Services

United States Agency for International Development
Water Sanitation and Hygiene

Work Breakdown Structure

World Health Organization
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Glossary

Activation Triggers: Conditions under which predetermined plans, procedures or response packages
would be automatically implemented.

Acute Public Health Events: Any event that may have negative consequences for human health.
The term includes events that have not yet led to disease in humans but have the potential to cause
human disease through exposure to infected or contaminated food, water, animals, manufactured
products or environments.

Adaptation: Adaptation refers to adjustments in ecological, social, or economic systems in response
to actual or expected climatic stimuli and their effects or impacts. It refers to changes in processes,
practices, and structures to moderate potential damages or to benefit from opportunities associated
with climate change.

Adaptive Capacity: The measure of a system'’s existing resilience to shocks or changes. It assesses
how capable an asset, system or service is to accommodate stresses before adaptive interventions are
required to maintain the service level you currently provide.

Asset: Something tangible or intangible that is of value to a person or organization. In the context of
this handbook the term “asset” refers to a “tangible” i.e. “physical” asset, unless stated otherwise.

Asset Management: The coordinated series of activities that monitor and maintain things of value

- in our case, physical assets. This involves balancing risk, cost, opportunities and performance to fully
and effectively realize the value of an asset over its entire lifespan. [in short: The right assets, in the right
place, at the right time, managed by the right people]

Asset Management Action Plan (AMAP): A tool to help compare an organization’s present man-
agement knowledge, practice and documentation for a priority asset against good asset management
practices, and to identify gaps and ways to close them.

Asset Management Champion (or focal point): A senior-level individual tasked to promote asset
management internally and to help coordinate interactions with external stakeholders.

Asset Management Framework (AMF): An essential route map that guides asset management
activities and links these to the objectives of national and local governments. The AMF comprises asset
management policies and strategy, plans and direction to meet the objectives and the three pillars of
asset management (demand, life cycle and financial management).

Asset Management Information System: The asset management information system — or asset
information in general — provides relevant information to all asset management stakeholders and facili-
tates better coordination between them.

Asset Management Information Team: The team charged with providing the necessary resources
for capturing, verifying and effectively interpreting relevant data for asset management. It comprises
of local government officials and, potentially, outside experts and stakeholders, each with a clear list of
duties and responsibilities.

Asset Management Plan: Activities necessary to manage all assets. The plan is often broken down
by service area (i.e. water provision, roads) or asset category (i.e. land, equipment).
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Asset Management Policy: Objectives and principles that will guide asset management in an
organization.

Asset Management Strategy: A high-level, comprehensive action plan that guides how assets
across the organization will be managed over time to ensure meeting the organization's objectives.

Asset Operations: The day-to-day activities associated with planning, acquiring, using and disposing
of an asset. They also comprise the people and equipment necessary to ensure that assets deliver the
services that have been promised to the community at the expected performance levels.

Asset Portfolio: A related group of assets that contributes to the financial and physical wealth of an
organization.

Asset Register Database: A database that generates timely, relevant and accurate information on all
the assets you own and manage, including their structure and condition.

Asset Register Hierarchy: A clear, holistic and logical breakdown of assets that shows which assets
are employed for what category.

Asset Renewal Funding Ratio: A ratio that indicates whether the asset owner has the financial ca-
pacity to fund projected asset renewals or replacements as required in the future.

Benefit-Cost Analysis: Decision-making tool that ranks options for asset management-related ac-
tions over a predetermined analysis period by comparing (1) associated net present values (NPV) of all
life cycle costs and benefits of each action or (2) benefit-cost ratios of each action.

Benefit-Cost Ratio (BCR): The ratio of the present value of all net benefits to the present value of all
net life cycle costs.

Capital Investment: Investment needed to address community growth or changes, or to renew
existing assets to maintain their service levels.

Capital Planning: The act of planning for the long-term costs associated with managing major assets.
Such planning must allow for unknowns and the possible effects of natural hazard and climate change
impacts on assets and the services they support.

Climate Change: Changes in the global climate which result from increasing average global tempera-
ture over multiple decades.

Climate Impact Statements: Step 2 of the climate risk assessment process. Climate Impact State-
ments articulate how each hazard will translate into an impact on your community.

Climate Projections: Climate projections are assessments of the likelihood of future climate condi-
tions, based on how high atmospheric greenhouse gas concentrations become.

Communities of Practice: Network of professionals with different backgrounds and skills that share
lessons learned and jointly develop solutions for specific problems.

Coronavirus Disease 2019 (COVID-19): The infectious disease caused by the most recently discov-
ered coronavirus.

Corrective Maintenance: Repairs to defects or failure of minor components.



Critical Asset: Assets with a high service value and/or high financial value.
Data: Facts, presented in a raw format, unorganized and unprocessed.

Data Integrity: A set of attributes and characteristics that ensures overall data has not been altered or
destroyed and is complete and sound for the purposes required of it.

Deferred Maintenance: Maintenance that should have been performed but was not undertaken as
planned. It is a liability as it means that an asset will not achieve its design service life.

Demand: (of an asset) A measure of how much customers use the services provided by the assets,
i.e. clean water supply or sewage disposal over time. The ability to consistently predict demand helps
governments plan and meet that demand. It also helps manage the impact and consequence (risk) of
not meeting it.

Demand Management: A pillar of the asset management framework where governments address
the current and future demand of assets and their services in order to plan how to meet that demand,
and the impact and consequence (risk) of not meeting it.

Design Service Life: The service life of an asset determined during the operational planning phase.

Disaster Risk Reduction: Disaster risk reduction is a systematic approach to identifying, assessing
and responding to vulnerabilities and risks in order to prevent or mitigate the effects of disaster events.

Emergency Operations Plans (EOPs): EOPs are formalized plans that identify and coordinate stan-
dard precautions and measures to be taken, the resources required and who is responsible for what
actions in the event of an emergency in an effort to reduce room for failure, anticipate potential sce-
narios and minimize the degree of impact.

Emergency Response Asset Management Action Plan (ER-AMAP): A modified AMAP that helps
emergency responders and key decision-makers achieve high performances of assets in support of an
emergency response when information is incomplete and levels of uncertainty are high.

Expected Service Life: The maximum period during which an asset will serve its intended use. It is
influenced by how much an asset is used and maintained.

Exposure: Exposure refers to the degree to which a given system may be directly or indirectly affect-
ed by changes to climatic conditions (i.e. average summer temperature) or a specific climate change
impact (i.e. a heatwave).

Financial Management: A pillar of the asset management framework that involves financial analysis
of and reporting on asset-related revenues and expenditures and leads to the organization’s funding or
financial plan.

Financial Value: (of an asset) The cost of acquiring an asset. This value fluctuates over the asset's life
cycle as it undergoes depreciation and impact from other decisions throughout its use phase.

Gap Analysis: The assessment of current asset management practices, tools and technologies
against a government’s or an organization'’s stated goals and objectives to identify gaps and areas for
improvement.

Geographic Information System (GIS): System designed to manipulate, visualize, capture, analyze

xliii



xliv

and store geographical data of assets.

Hazard Identification: Step 1 of the climate risk assessment process. Hazard identification uses cli-
mate projections and consideration of past disaster impacts to identify the specific climate hazards that
are likely to affect your community.

Human Immunodeficiency Virus (HIV): A virus that attacks the body’s immune system, specifically
the white blood cells called CD4 cells. HIV destroys these CD4 cells, weakening a person’s immunity
against infections such as tuberculosis and some cancers.

Infectious Disease Preparedness: The set of actions taken in advance of an outbreak or epidemic to
ensure adequate control measures that prevent the worst impacts, facilitate fast and effective relief, and
Create a path of recovery from immediate public health, economic and social consequences.

Information: Processed and structured facts, needed to make informed decisions. It is the result of
interpretation, organization and contextualization of data.

Information Roll-down: Navigating from macro-level data to data on a system’s subcomponents.
Information Roll-up: Navigating from data on the system’s subcomponents to macro-level data.

Infrastructure Interdependencies: The dependence of infrastructure assets on each other.
Interdependencies can be categorized into four primary types: physical interdependencies, cyber inter-
dependencies, geographic interdependencies and cascading interdependencies.

Level of Service (LOS): The scale of service provided by an asset or group of assets to meet an orga-
nization's goals.

Life Cycle: The series of stages in the management of an asset, including planning, acquisition, use
and operation and its eventual disposal. The life cycle cost of an asset is the total of all costs incurred
throughout the four phases.

Life Cycle Analysis (LCA): The assessment of the total costs and benefits derived from an asset over
its lifetime.

Life Cycle Cost: Total cost of all the activities undertaken throughout the service life of an asset.

Life Cycle Management: A pillar of the asset management framework involving the set of specific
activities implemented to manage an asset during all four phases of its life cycle.

Lines of Dependencies: A hierarchical structure that effectively establishes dependencies within and
between asset systems. Typically, assets are represented as nodes and their linkages as lines.

Low-Carbon Resilience: Set of strategies to reduce both GHG emissions and vulnerabilities to climate
change impacts.

Multi-Criteria Analysis Method: A practice that involves using several criteria to decide which
option or project to prioritize.

Nationally Determined Contributions (NDCs): A country’s commitments to reducing carbon
emissions in line with the Paris Agreement on climate action. NDCs may include or supplement
strate-gic policies and plans for achieving emissions reduction targets.



Natural Infrastructure: Existing, restored, enhanced or simulated combinations of land, water and
vegetation.

Natural Wealth: The organic environment from which comes the goods and services that sustain life.

Net Present Value (NPV): NPV = (Present Value of net benefits) — (Present Value of net life
cycle costs)

Operations and Maintenance (O&M): All actions necessary for retaining an asset as near as practi-
cable to its original condition but excluding rehabilitation or renewal.

Personal Protective Equipment: Personal protective equipment is a type of infection prevention
and control measure consisting of garments to protect health care workers and any other persons from
getting infected. The standard garments include gloves, a mask, protective eye gear and a gown.

Portfolio Management Approach: Managing assets to maximize service value for the entire portfo-
lio of assets rather than individual or single groups of assets.

Priority Assets: The critical assets that are most important to delivering the local government'’s
objectives. These assets need close attention, as neglecting them carries a significant risk to the organi-
zation, government and community.

Public Health Emergency Asset Portfolio: A related group of assets that contribute to early identi-
fication, early warning, emergency response and containment surrounding a public health emergency.

Public Health Emergency of International Concern: An extraordinary event which is determined,
as provided in the updated International Health Regulations of 2005: (i) to constitute a public health risk
to other States through the international spread of disease and (ii) to potentially require a coordinated
international response.

Reactive Maintenance: Responding to an issue once it has already failed or has fallen into a state of
disrepair.

Representative Concentration Pathways: Set of four standard scenarios used by scientists when mod-
eling the future climate. RCPs estimate the amount of excess energy retained in the climate system due to
how much we have enhanced the greenhouse effect, and the resulting global temperature increases.

Risk: The measure of the likelihood that an incident will occur and the consequence if it does.

Risk Appetite: The level of risk that an organization is willing to accept before any action is deemed
necessary to reduce the risk.

Risk Evaluation Factor: Specific evaluation factors that reflect outcomes asset owners are particu-
larly eager to avoid.

Risk Management: The process of preventing or adapting to undesired effects or mitigating risks in
order to achieve certain objectives and outcomes. This is a key component of life cycle management.

Risk Score: A score that helps prioritize which impact receives the most immediate response strategies.

Risk Tolerance: Risk tolerance is the degree of residual risk an organization is comfortable with follow-
ing risk treatment.
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Service Life: Period of time over which an asset fulfills the purpose for which it was built or acquired,
with no unforeseen costs or disruption for maintenance or repair.

Service Value: The level of a service an asset (or assets) provides to users, owners, the community and
its citizens.

Stakeholders: People or organizations who have an interest in and/or influence on the way you con-
duct your asset management activities.

Strategic Asset Management Plan (SAMP): The resulting document when an asset management
strategy is combined with the asset management plan (or plans).

Sustainability Ratio: Measures the extent to which assets are being replaced as they reach the end
of their useful service lives.

Vector-Borne and Zoonotic Diseases: \/ector-borne and zoonotic diseases, such as malaria or avian
flu, that are caused by the transmission of pathogens that spread through vectors, like mites or mosqui-
tos, or through direct contact between animals and people.

Vulnerability: Vulnerability is a function of the exposure and adaptive capacity of a particular service
or asset to suffer harm from hazard events.

Vulnerability Assessment: Step 3 of the climate risk assessment process. A vulnerability assessment
determines which climate impacts have the potential to cause a notable disruption to the community.












Chapter 1
Basic tenets of asset
management

Key takeaways

Asset management allows governments to maximize both the financial and the service value
of physical assets, to the benefit of communities.

A critical first step in the asset management journey is for governments to take stock of the
assets they own and/or manage. Answering the ‘six whats’ will guide governments toward
sound decisions that prioritize critical assets within a broader asset portfolio.

Assets have to be managed adequately over their entire life cycles to ensure that initial invest-
ments in new infrastructure are sustained for present and future generations. Each phase of
an asset's life cycle (planning, acquisition, use and disposal) requires policies and actions that
draw on a unique set of human, material and financial resources.
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What is an asset? Figure 1

The most basic definition of an asset is Pu bl iC assetS

something that is of value to a person or an or-

.. . . Public assets are all the physical assets that are essential
ganization. Assets can belong to private or public

to the delivery of basic public services and are owned or

organizations. They can be tangible, meaning managed by a local or central government.
that they are physical and can be touched, or
they can be intangible like financial assets. aﬁa

Physical public assets are tangible assets (like
physical infrastructure, buildings, equipment,
property and natural assets) that are owned
and/or managed by the government (see
Figure 1).

But what do we mean by value? Ea ﬁ

Assets provide a service to users, owners and

the community. We call this the service value.

Assets also have a financial value; they cost ﬁ

money to acquire. We will talk more about

these two concepts later. What is important to

note at this stage is that both a public asset’s D 4
service value and its financial value contribute Equipment

to the community’s overall wealth.

=/

H

Buildings

In this publication, which is aimed at all levels

of government, we use the terms ‘asset’, ‘public & m
asset’, ‘government asset’ and ‘public infra-

structure asset’ interchangeably. We define

them as all the physical assets that are essen- &

tial to the delivery of basic public services and

are owned or managed by the local or central
government. While we recognize that many ®

governments involve the private sector in the " Natural m
provision of basic services, the focus of the

Handbook is on public assets under direct

control of the public sector. Such public assets & m
typically include traditional infrastructure like Az

roads and water and sanitation systems, as

well as the land that roads are built on, the

buildings that house essential services, and the .
equipment and information technology sys-

tems needed to operate and maintain them.

(tg) ’]
Here is a more detailed list of typical A Infrastructure s
public assets:

resources

¢ Land and natural assets such as wetlands,

forests and vegetation. g g

* Buildings such as schools, health centres,



community centres, jails and govern-
ment offices.

¢ Infrastructure such as:
o Roads and signage
o Street lighting

o Water utilities (water supply, wastewater
and storm water systems)

o Flood control systems such as dykes
and levees

o Energy supply systems (electricity
generation, transmission, distribution
and storage)

o Parks and recreational facilities
o Cultural facilities
o Telecommunications networks

o Ports and port facilities (wharves, docks
and cranes)

o Information technology and systems

* Equipment such as garbage trucks, graders,
computers and medical machines.

Assets with a high service value and/or high
financial value are called critical assets. Coun-
tries around the world differ in their division of
responsibilities for asset management so, de-
pending on where you are, some critical assets
might be managed at the local level while
others are the responsibility of the national
government. In most cases, essential services
such as water and sanitation, solid waste man-
agement and road maintenance are assigned
to local governments. We will look at how to
prioritize critical assets in Chapter 4.

Regardless of who owns government assets,
their purpose is to deliver a service. What
service is delivered, why it is delivered and
how it is delivered is what we will discuss in
this chapter.

Asset management in short

The right assets, in the right place,
at the right time, managed by the
right people

1.1 Whatis asset
management?

Asset management refers to the coordinated
series of activities that monitor and maintain
things of value—in our case, physical assets.
This involves balancing risk, cost, opportunities
and performance to fully and effectively realize
the value of an asset over its entire lifespan.’

1.1.1 Basic tenets of
government asset management

The objective of asset management is to
meet a required level of service, in the most
cost-effective manner, while considering
sustainability for current and future users.
Therefore, good asset management involves:

* Focusing on the asset’s entire lifespan
so that decisions are made based on the
lowest long-term cost and the greatest
long-term benefit to the community, not
just on trying to save over the short term.

* Applying a portfolio management ap-
proach, which seeks to maximize value for
the entire portfolio of assets rather than
individual or single groups of assets (this
is, as we shall see later, an advanced form
of asset management that only works if all
individual assets are managed effectively
over their entire lifespans).

* Ensuring that the people involved in asset
management over an asset’s lifespan are
competent and qualified (they include the
engineers, contractors, planners, procure-
ment professionals, etc.).

Figure 2 gives some pointers and examples
of what good and poor asset management
look like.

1.1.2 Benefits and challenges

Good asset management entails both benefits
and challenges. Governments make major in-
vestments when acquiring assets. The benefits
are obtainable, but they may not come until



later. In contrast, the challenges are front and
center and can seem overwhelming. With the
right tools in place, however, asset manage-
ment is feasible and ultimately rewarding.

1.1.2.1 Benefits of asset management

Best practices in asset management yield
many benefits for local authorities, central
governments and communities:

* Economic sustainability is enhanced by
reducing the cost of delivering services.

* Social equity and benefits are realized
because the community has more resources
for services and amenities.

* Environmental sustainability and reliance
are stronger because resources are con-
served, and attention is given to long-term
solutions rather than short-term affordabil-
ity or convenience.

* Proper valuation of natural assets, such as
land, lakes, rivers and groundwater, helps
mobilize resources and political will to pro-
tect them and to ensure they serve present
and future generations.

* Governments can improve the resilience of
public services to a variety of hazards, in-
cluding climate change and health-related
emergencies.

 (Citizens enjoy better, more dependable
services without unexpected failures or
indefinite interruptions.

Figure 2

* The financial viability of a local or central
government is enhanced because future
costs are anticipated, and reserves set aside.
Greater creditworthiness comes as a result
and helps to mobilize new investments.

* Well-managed and evaluated assets (e.g.
land that is properly titled, registered and
valued) can be used as collateral for future
investments.

* Government transparency is enhanced,
which leads to better communication with
the public and greater public confidence in
government.

Communication is more effective with rate
payers, elected officials, financial rating
organizations, regulatory agencies and
potential public or private investors be-
cause plans and results are documented
and shared.

* Maximizing the value of infrastructure
investments through their underlying assets
and services contributes to the achievement
of national and international development
agendas and goals, including the Sustain-
able Development Goals (SDGs).

These benefits can spill over into the econo-
my and the many levels of government. As
local authorities improve their management
of scarce resources, for example, the entire
country is able to attract more capital and
investment from domestic and foreign sources
due to improved creditworthiness.

What do good and poor asset management look like?

Undertaking regularly scheduled maintenance,
I‘ like oiling machinery, painting buildings or grad-
ing roads, ensures that assets last.

‘ Redeveloping or selling under-used land
! generates revenue and financial value for the
community.

.‘ Open, competitive procurement and contracting
enhance public confidence.

Not maintaining assets reduces service value and

| . ;
’ requires expensive replacements.

Neglecting infrastructure disrupts water and sanita-

,l tion services, resulting in health hazards and possibly

social unrest.

Starting construction with insufficient funding jeop-

’l ardizes its completion. A local school sits unfinished

and deteriorates—and so does public confidence.



(Our) Municipality has not yet realized roads, bridges and culverts, irrigation
facilities, water and sanitations, education and health, public buildings, elec-
tricity, transport as assets of [Local Governments] nor the direct linkages with
service delivery. Even federal and state governments have not yet realized those
are assets and need to be recorded and maintained. There is a need for more
asset management awareness plus support for policy development, training and

technical assistance at all levels.

Asset Management Focal Point, Dhulikhel Municipality, Nepal2

1.1.2.2 Challenges of asset management

The challenges of asset management fall into
several categories:

* Poor asset information, for example, in

the form of incomplete or inaccurate asset
registers, impedes effective and efficient
management.

Poor awareness about assets can lead to
their not being used, or not used correctly,
and in turn can shorten their lifespans or
increase their costs.

* Unclear assest management roles, respon-

sibilities and accountability between levels
of government or among agencies, officials
and staff can hinder efficiency and result in
costly duplication or errors.

A lack of a clear process to establish and
transmit asset management policy and
guidance from the national to the local level
can lead to the misuse and mismanagement
of existing assets and the haphazard acqui-
sition of new assets. This can result from
lacking awareness of the gaps and challeng-
es in the enabling environment as a whole.

Inadequate funding, often the result of inad-
equate investment planning, leads to ad hoc
asset acquisition and poor asset operations
and maintenance. This also applies to funding
that is subject to political whims or pressures.

* The lack of basic materials and equipment,

such as storage facilities and technology,
can also impede asset management.

* Uncertainty about the effects of climate
change, public health emergencies and
other systemic shocks can affect the design,
construction, operation and maintenance of
physical assets and the delivery of services.

* |nadequate buy-in from senior leadership
on the importance of robust asset manage-
ment can prevent organizational objectives
from being realized.

Arguably, the easiest challenge to address is
that of incomplete asset information, while
the hardest challenge to overcome is that of
funding: there will never be enough money.
As we will see, many challenges can be con-
fronted in a reasonable amount of time with
good asset management.

1.1.3 Hazard and risk
management

The adoption of a risk management approach
to dealing with the effects of natural hazards,
disease outbreaks and a changing climate is an
important element of an effective asset manage-
ment strategy. Given that shocks and stresses to
assets can have spillover effects across multiple
infrastructure systems, it is essential that critical
assets are identified and made resilient against
future threats. This idea is captured in the port-
folio management approach introduced earlier
and will be explained in detail in Chapter 2.

The following sections illustrate two broad
types of hazards and risks that asset manage-
ment strategies and plans should include.
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1.1.3.1 Climate change impacts

Climate change is forcing national and local
governments to re-think how they do busi-
ness, including how they plan, design, build
and manage infrastructure. Climate change
also is affecting how services are delivered,
the level of service provided and the costs
and risks of delivering the service. The assets
most affected are transportation systems,
buildings, water management systems,
marine infrastructure and natural assets such
as parks and forests.3

If communities do not consider cli-
mate change when designing new
or renewed assets, they are essen-
tially reducing the expected life of
the asset right from the beginning.

Asset Management British Columbia, p. 94

Many infrastructure systems are intercon-
nected and interdependent. Due to their
interdependence, the failure of one system
will have cascading effects on others, likely
leading to their failure. For example, flooding
can overwhelm storm and sanitary drainage
systems and in turn contaminate a local aqui-
fer that provides potable water. It may also
send uncovered waste from landfill sites onto
streets or into lakes and rivers, putting the

health of communities and the natural envi-
ronment at risk.

Beyond the immediate impacts of
climate-related shocks, infrastructure sys-
tems are also being subject to increasing
stresses, which can lead to future systems
failure. Drought and volatile weather have hit
agricultural employment and fueled urbaniza-
tion, with the influx of people seeking jobs

in cities putting a strain on local assets and
service delivery.

Bangladesh, for example, is one of many de-
veloping countries in which people are leaving
rural areas and moving to cities, increasing the
strain on existing urban infrastructure. Waste
management has proven to be particularly
inadequate, especially when extensive flood-
ing occurs during the monsoon season. The
impact goes beyond putting pressure on infra-
structure services, resulting also in social and
health problems within the population.5

In mountainous Nepal, where only 17 per cent
of land is suitable for agriculture, even small
changes in climate matter. There have been
more heat waves in recent years, followed by
greater rainfall that has led to flooding and
landslides. The national strategy for achieving
the SDGs makes a priority of climate change
adaptation and mitigation. Of the financial
resources this would involve, the largest



share (more than 50 per cent) would go to
climate proofing infrastructure projects and
improving the resilience of buildings.¢ This is
considered strategically important for Nepal
to realize plans to develop existing urban
areas in the hills and reduce the movement of
younger people to bigger cities.

In practice, climate change is forcing gov-
ernments—even those with sound asset
management—to re-evaluate their long-term
plans and approaches to risk management.
Proactive asset management, however, can
help governments mitigate and adapt to
the impacts of climate change and improve
their overall response to natural disasters. In
Chapter 6, we will look more closely at the
impact of climate change on physical in-
frastructure and at how governments can
use asset management to improve climate
resilience.

1.1.3.2 Public health emergencies

The events of 2020 have shown us that we must
also consider the impact of public health events
on government assets. The COVID-19 global
pandemic had a significant impact on local

and national health service delivery, with clinics
and hospitals struggling to cope. The pan-
demic also hit local and national government
finances by driving up operating costs even as

; ,.;_-j.—r' o —
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economies faltered and revenues declined. In
Chapter 7, we will look in depth at how national
governments can support local governments
financially in times of crisis, and at how good
asset management and planning can mitigate
public health challenges such as COVID-19.

Every preventive and containment
measure requires resources and has
a fiscal aspect. To finance their epi-
demic response, local governments
rely on three major sources: own
revenues, intergovernmental trans-
fers and subnational borrowing. The
latter is only available in countries
with a supportive legislative and
policy environment.

UNCDF, p. 47

Organizations are unable to manage risk to
their infrastructure systems and associated
physical assets if they lack the data and knowl-
edge to make informed and evidence-based
decisions. With adequate knowledge of their
existing asset portfolio, organizations can
undertake hazard vulnerability assessments,
complete scenario planning and develop
effective strategies and plans to manage risk.
We will cover asset information in Section 1.3.




Exercise 1

a.  Which assets is your government or organization responsible for, and which is the responsibil-
ity of other levels of government or agencies? Identify any areas where responsibility overlaps
between levels of government.

Asset Who is responsible

b. Think about and list five major asset management challenges you face. Why are they chal-
lenges? What measures could help address those challenges?

Challenge Action
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c.  Think about the impact of climate change on your country. What are the top three risks you
face from climate hazards and why? What are you doing to address them?

Risk Action

1.2 The asset life cycle

The life cycle of a physical asset involves four
phases: planning, acquisition, use and, when
it no longer meets our needs, disposal. Each
phase of the life cycle varies in length and
costs, as suggested by Figure 3. The life cycle
cost of an asset is the total of all costs incurred
throughout the four phases.

Let us look at what is generally involved in
each of the four phases. We will look at the
specific activities associated with each phase
in Chapter 2.

1.2.1 Plan

Planning is the most important phase in the
asset life cycle as this is when performance
and level of service requirements are defined.
Such specifications shape the type and quality
of service an asset is expected to provide.

Planning is the least expensive phase, but
unfortunately it seldom is given the attention
it deserves. Every decision made during this
phase will influence the cost of the asset as
well as the service it provides to the commu-
nity, over its whole life cycle. These decisions
also affect the ability of the government to
achieve its development objectives.

Basic questions to answer during the planning
phase include:

* Why do we need the asset?

* What function will it perform?

e What service will it deliver and
for how long?

* Are other assets affected by this asset?
* Who will use it?

* Can we afford it?

* How will we acquire it?

* How will we maintain it?



Figure 3

The life cycle of a physical asset

Plan Acquire

Use Dispose

Operations, management, maintenance

Cost

* Do we have the right people to operate and
maintain it?
* How will we dispose of it?

The involvement of operations staff and political
leaders, as well as consultations with the local
community, are essential during this phase.

There are three levels of planning as seen
in Figure 4:

For example, let’s say we are planning for the
purchase and construction of a new land-

fill for solid waste collection. Let us apply
each level of planning to the assets involved
(new and old).

At the strategic level, we want to think about
the potential location and size of a new land-
fill. We also want to plan for the closure and
monitoring of the existing landfill. On these
considerations, we will consult the local
community, i.e. through town hall meetings,
surveys, focus groups, etc.

e

At the tactical level, we will consider the
type of landfill and how much it will cost to
manage over its entire life cycle. We will also
consider the type of collection services it
requires and their associated costs. We can
discuss service options with the local com-
munity and review types of collection and
transfer systems with operations staff.

Time

At the operational level, we will consider the
design of the landfill, the types of vehicles
needed for collection and training require-
ments for operators. We will meet with
operations staff to review these considerations
to ensure equipment used at the new site is
properly operated and maintained.

Decisions made at each level will eventually
influence the type of landfill constructed, the
leve | of solid waste management services
provided to the community, the types of ve-
hicles purchased to collect the waste, and the

life cycle costs of the landfill and related assets.

Asset management planning is the process of making the best possible decisions
regarding the building, operating, maintaining, renewing, replacing and dispos-
ing of infrastructure assets. The objective is to maximize benefits, manage risk,
and provide satisfactory levels of service to the public in a sustainable manner.

Ministry of Economic Development, Job Creation and Trade®

11



Figure 4

Asset management planning, short- and long-term

Strateg ic 5-25 years

* Long-range, reflects financial or business aspects

* Relies on forecasting future demand

¢ Included in master development plans, long-term capital plans and investment plans
* Involves senior administrators

Tactical 2-5years

¢ Includes asset portfolio management plan
e Included in capital, operational and financial plans—costs are estimates
* Involves community leaders and managers responsible for assets and planning

Operational 2years

* Project-level plan, based on performance and need to acquire, replace
or recapitalize assets

e Costs are known, and local governments must make financial
provisions in annual budget

Exercise 2

Use the table below to identify what you would have to consider at each level of planning for either
(1) a new bus terminal or (2) a new market in your locality.

Strategic

Tactical

Operational



1.2.2 Acquire Figure 5
Acquiring an asset is often the shortest phase Typlcal service life of

in its life cycle. It is when we act on our plans .

and obtain new assets to meet increased InfraStrUCture assets
requirements, enhance service provision or

replace old assets that no longer meet the 3 years D

community’s needs. Many people believe that
this phase is the most expensive in the asset
life cycle, as it involves paying out the largest
amount of money in the shortest period of
time. In reality, however, it only accounts for
15-30 per cent of an asset’s life cycle cost.?

Asset acquisition can be done in many ways. 10
years 65

Items such as equipment, buildings and land
can be purchased. New assets can also be con-
structed. Existing assets such as buildings, roads,
landfill sites or water and wastewater infrastruc-
ture can be expanded. Natural assets can be
acquired by working with local communities to

designate public forests or protected areas.
25 years

It is not always necessary to own assets. If

we only need the asset for a short period of
time, or if we cannot afford the purchase price,
we might decide to lease the asset from an-
other entity.

This phase of an asset’s life cycle is most sus-

ceptible to:
40+ years ﬂ

¢ |nflation, i.e. an increase in the cost of raw
materials or land

* Material shortages, i.e. a lack of
steel or wood

* Labour shortages, i.e. too few workers to
build or manufacture assets

* Corruption, especially in procurement and 50+ vears []
provider selection. y AN
1.2.3 Use

This is when an asset provides service to the gov-

ernment or community. It is usually the longest

and costliest of the four phases. Costs incurred

during this phase range from 60-80 per cent of

the total asset life cycle cost and often include No set life l‘&
the replacement of major components to keep
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the asset functioning. For example, the engine of
a truck or the roof of a building will need replac-
ing, or a road might need resurfacing.

The service life of an asset is the period of
time over which an asset fulfills the purpose
for which it was built or acquired, with no
unforeseen costs or disruption for mainte-
nance or repair. The service life is determined
during the operational planning phase and is
often called the design service life.'0 By its
own nature, an asset has a typical service life
as seen in Figure 5, but it can be cut short or
extended depending on how well we manage
the asset throughout its lifespan.

An asset reaches the end of its service life
when it becomes one or more of the following:
* Unsafe

* Costly to maintain and preserve

* Destroyed by natural or human action

* Functionally obsolete

* A cause of delay and inconvenience to users.
Some assets, such as telecommunications

equipment, become functionally obsolete
before they become unsafe. Others, such as
roads, can function beyond their initial design
service life if well maintained.

The Grand Trunk road, spanning
2,500 km between Kabul and
Kolkata, has existed since the
third century.

Operations and maintenance (O&M) relates
to the day-to-day functioning of assets during
the Use phase. O&M is defined as “[a]ll actions
necessary for retaining an asset as near as
practicable to its original condition but ex-
cluding rehabilitation or renewal.” 1

Responsible operation and planned routine
maintenance of physical assets is critical to
maximizing service life; providing the re-
quired level of service to the community at
the lowest possible life cycle cost; avoiding or
mitigating the consequences of asset failure;
and improving resilience to the impact of

When does an asset become a liability?

A small council had just re-sealed its small airstrip and the councilors, concerned at the very high

cost, were asking questions.

Councilor: How many planes use this airstrip?

Engineer: None, they prefer to use the new airfield up the road [in another council district] because that’s

open 24/7 with more facilities and is in better condition.

Councilor: You mean no one uses it?
Engineer: Well, the planes don't but gliders do.

Councilor (a keen glider flyer): But we don't use the hard sealed part, we like to land on the soft

verges.

Silence! ... then

Councilor, puzzled: If no one uses the hard surface, why did you re-seal it?

Engineer, equally puzzled: Why, to preserve the asset of course!

Moral: If it is costing you and providing no benefit, it is not an asset, it is a liability.

Anecdote provided by Penny Burns, Chair at Talking Infrastructure (https://talkinginfrastructure.com/), for the purposes of this

handbook. Adapted with the author’s permission.



hazards. Asset failure and a reduction in the
level of service also increase financial and
reputational risks to the asset owner (i.e. a
government or an organization).

Environmental conditions and weather impact
heavily on the performance of assets in the
use phase.

1.2.4 Dispose

The last phase of an asset’s life cycle is dis-
posal. It is important to plan for the disposal
of assets as they can be a drain on resources
if no longer used in their intended ways. We
would dispose of assets for any of the follow-
ing reasons:

* |tis underperforming, i.e. it does not meet
revenue projections.

Figure 6

* It no longer meets requirements because it
is obsolete or no longer in mandate.

* Itis too costly to maintain.

Disposal can take several forms, including
selling or transferring the asset to another
party or demolishing the asset. We can sell or
auction off underperforming property to the
private sector to generate one-time revenue
to invest in other assets. We can transfer assets
that no longer meet the mandate of one gov-
ernment department to another department,
level of government or community group.
Assets that are too costly to maintain can

be demolished and replaced or, in the case

of land, repurposed. We can also sell assets

to the private sector and then lease it back
after the new owner has renewed the asset.
Furthermore, we can take apart assets and
reuse or recycle their materials for other public

Before you dispose of an asset

@
P

Consult
interested parties

Make sure the

.% property can be @
== transferred
Get an appraisal Meet legal
E obligations
nsure you
obtain a fair Ensure there is clear
market price Considerations legal title to the

=)

Preserve local heritage

Meet conservation
requirements, protect
cultural and historical

legacies

property

(]

Protect the
environment
Understand and meet
environmental
obligations
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services. Regardless of how the asset is dis-
posed, there are a number of considerations
(see Figure 6).

In many countries, the disposal of local gov-
ernment assets requires central government
approval. In these scenarios, it is important
to minimize red tape and ensure swift and
efficient communication between central
and local governments. If unused assets are

Exercise 3

not disposed of in time, they lose value and
deteriorate, which can lead to a significant loss
of revenue from their sale or become a public
safety hazard and liability.

In another scenario, assets become liabilities
when they are preserved but cease to serve
their intended purpose (see When does an
asset become a liability?).

Why, when and how do you dispose of assets? Whom do you need to consult?

1.3 Asset information

Getting good asset information is a key chal-
lenge at all levels of government. We cannot
manage assets without adequate information
about them. The information that provides
the foundation of asset management is de-
rived from six questions. These are commonly
known as the ‘six whats’ (see Figure 7).

Being able to answer the ‘six whats’ entails
having the following types of information:
* Physical data about assets

* Asset location and spatial connections to
other assets

* Data about maintenance or asset replace-
ment activities

* Asset performance data
e Asset condition data
* Asset financial data.

Gathering and recording this information is
essential. It must be accurate, timely and, most
importantly, relevant. Information takes time
and money to gather and to manage, so it is
critical to know what information you want
and why, before you decide how to capture

it. This is why all organizations should have

an asset management information policy that
should, at a minimum, identify:



* What information will be captured (fol-
lowing a clear, consistent classification of
assets) and why.

* How the information will be cap-
tured and when.

* Who will have what roles and respon-
sibilities for information validation and
verification.

Chapter 5 will guide you through how to spec-
ify these for your government or organization.

So how exactly does adequate information
support good asset management?

Asset managers need to know the quantity
and type of assets they own or lease to help
plan for the future. They also need to know
their value and condition in order to priori-
tize and plan for their renewal and repair. Not
every individual involved in asset manage-
ment must know every detail of each asset,

Figure 7

but basic asset information should always be
on hand and kept up to date. It should also be
organized in a way that supports various levels
of decision-making, from strategic to tactical
and operational.

Figure 8 spells out the types of information
that should be collected and kept in an asset
register, accessible to all those directly in-
volved in managing assets.

Maintenance we have not done but that we
should have performed is called deferred
maintenance. It is a liability as it means that
an asset will not achieve its design service
life. This is why we need to know where we
stand with regard to maintenance. The re-
maining service life can tell us if we have
been maintaining our asset properly or if it is
going to need major repair or renewal ahead
of schedule. Measuring this requires certain
information about the asset.

The ‘six whats’ of asset management

W

o

_—

&
YY

1. What and where 2. What s it 3.What s the
is the asset? worth? condition?
N/
o=
o @ | ==
4, What is its 5. What is its 6. What should you
remaining service deferred fix first?
life? maintenance?

Adapted from D.J. Vanier, p. 4, with select icons from the Noun Project
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The register for motor vehicles leaves
out information on parts that need
repairs. This makes it difficult to
determine costs of repairs per ve-
hicle and eventually to make sound
decisions.

Asset management focal point in Abim, a district
in Uganda2

The first five questions of the ‘six whats’ bring
us to the final one: what should we fix first?
Some assets are more critical than others,
and the risk associated with failure or com-
promised service is not acceptable. Costly
projects can also be riskier. The answer to this
last question is the basis of our capital and
operating plans. Once these plans have been

Figure 8

formulated, the question becomes, are they
affordable? This is the link to the financial
plan. We can view capital and operating plans
as prioritized wish lists. If they are to be real-
ized, they must be affordable in the short and
long term.14

Lastly, validation and verification of the asset
inventory is essential. It is a good practice to
identify one person who will be in charge of
ensuring that data is entered correctly and
reviewing a sample of the data monthly to
check for errors. Again, Chapter 5 contains
more in-depth guidance on how to develop
and implement a basic asset management
information system that enables you to cap-
ture and use the right data for effective asset
management.

What information do we collect in an asset register?

basic asset information

cadaster #
age identification #typ ©
year acqured|ocation " <Pty current use
year built size

totalarea  copgtruction material
region length

municipality

country



Exercise 4

Do you have an asset register? [1Yes [1No
If so, what basic information do you have in it? Do you trust the information—is it accurate?

Information Comments on reliability, accuracy, etc.

19
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Chapter 2
The dynamics of
asset management

Key takeaways

Asset management must be embedded in a framework based on clear principles and objec-
tives that reflect community needs and national development priorities. Each pillar of the
asset management framework (demand, life cycle and financial management) deserves equal
attention by governments seeking to design and implement policies and strategies that will
make infrastructure investments go further.

Asset management must follow a portfolio approach that maximizes the benefit and value
of an entire collection of assets. Growing interdependency among infrastructure systems
deepens the need for governments to weigh long-term trade-offs and risks when making
decisions.

Designating an ‘asset management champion’ is necessary to lead improvement efforts, in-
crease visibility and ensure there is political commitment to sustain asset management. Good
asset management involves a change in the organizational culture over time.
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In Chapter 1, we defined assets, discussed the
benefits and challenges of asset management
and explored such basics as the four phases of
the asset life cycle. In this chapter, we will set
local asset management in its national context,
describe an asset management framework
and explore the dynamics that determine
whether that framework succeeds. Remember,
the goal of asset management is ensuring that
the right assets are in the right place at the
right time, and that they are managed in the
right way by the right people.

2.1 The big picture

Local infrastructure systems and individual
assets exist to meet community needs and

Figure 1

expectations, and to realize strategies and
plans for local development. In fact, sustain-
able, resilient and inclusive infrastructure
directly contributes to development efforts

at both local and national levels. Research by
the UN Office for Project Services (UNOPS) and
the University of Oxford indicates that it influ-
ences the achievement of all 17 Sustainable
Development Goals (SDGs), including up to 92
per cent of their targets.

At the national level, infrastructure and assets
exist within a broader context or ‘big picture’.
Here, the national government usually issues
national direction and provides guidance
through legislation, policy and establishment
of minimum standards. This broader context
then informs national asset management. In

National and local government direction and

guidance—the big picture

Examples Examples
Accountability Land use
Procurement + Public roads
Anti-corruption « Solid waste management
Financial «  Water supply
Budget National legislation, National asset + Sustainability

policy and strategy management
policy and strategy
Local government Local government
(or authority) (or authority)
asset management policy and strategy
policy and strategy

Examples Examples
Land use Community
Operations Town/city vision

Capital planning
Asset management

Economic development
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setting the context, the national government
takes into consideration legislative, economic,
social and environmental factors that influence
public infrastructure and how it is managed.
This is the foundation on which specific nation-
al agencies (those in charge of roads, electricity
or water, for example) and local authorities
base their own direction and guidance.

As described in Figure 1, an asset manage-
ment framework consists of policies, strategies
and plans resulting from the interaction of
direction and guidance at the national and
local levels.

Because it provides the basis for national

and local direction and guidance, the central
government has a determining role in creating
an enabling environment for local asset man-
agement that supports the achievement of
national and local government objectives. This
is discussed in detail in Chapter 8.

For now, let us look at the legislative and na-
tional policy frameworks.

2.1.1 Legislative framework

Almost every country has overarching financial
legislation that covers government financial
administration, accountability and budgeting.
Such legislation typically specifies the fiscal
and administrative responsibilities as well as
the level of political autonomy of local govern-
ments. Common names for such laws include:

* Financial Administration Act

* Public Finance and Accountability Act
* Budget Act

e Public Procurement Act

* Anti-corruption, Transparency and Open
Government Act

A national constitution generally establishes
the legal status of local governments. This
relationship is codified in legislation such as
a ‘Local Government Act’, which defines the
roles and responsibilities of different levels
of government. Most critically, this legisla-
tion outlines what local governments can

and cannot do, who is responsible for the
provision of certain services and thus which
government assets are needed at what level.
You can think in terms of broad service areas,
e.g. universities and schools, hospitals and
health clinics, highways and community roads.
Local governments also enter a social contract
with direct responsibilities to their electorate.

In addition to general legislation, laws can
further define roles and responsibilities for
specific assets: whether land is governed
centrally or is decentralized, for example, how
tenure is assigned and how land use is deter-
mined (e.g. rural versus urban land use). These
documents may also establish the basic levels
of service provision.

Figure 2

Link between national
and organizational
direction and guidance

National legislation

and policy

Asset management
legislation
and policy

Organizational
policies, strategies
and plans



Figure 3

Legislative framework checklist

Is the existing national framework clear in giving authority to local governments over certain public assets?

What specific legal provisions give local governments the authority on:
e Issuance of land management and zoning regulations?

* Registration of asset ownership?

* Acquisition, use and disposal of assets?

e Asset valuation and price negotiations for buying and selling assets?
* | easing assets?

* Subcontracting service provision?

* Data and information collection for asset management?

What other conditions and regulations (related to the environment, culture and heritage, health and safety, etc))
apply to local governments?

Does the local government have the power and resources to enforce planning regulations?

Does the legislation clearly establish the methods of valuation and payment for expropriation of properties?

Adapted from Fernando Fernholz and Rosemary Morales Fernholz, p. 42

Examples of this type of legislation include: Very few national governments currently have

Land Use Act an ‘Asset Management Act’ as such. (South
Africa has the Government Immovable Asset

Electricity Act Management Act, 2007.) There are, however,
Public Roads Act various laws to guide local authorities on
Solid Waste Management Act development planning that involves infra-
Water Supply Act structure and the environment. These laws

Environmental Protection Act can have a bearing on local asset manage-
ment. Figure 3 provides a checklist of what to
Health and Safety Act consider when developing a legal and admin-

Civil Rights Act istrative framework for asset management:

Exercise 1

Answer the questions from the legislative framework checklist in Figure 3 for your organization.
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2.1.2 Policy framework

While legislation tells us why we do certain
things, policies tell us what is to be done. They
provide more detailed direction, including on
roles and responsibilities. They can be general
to government department operations (e.g.
procurement) or specific to assets. They can
take the form of regulations, memoranda or
directives. Examples include:

* Local Economic Development Policy
* Public Procurement Regulations

* Public Assets Management Policy

* Government Assets Guidelines

¢ Local Government Tender Board (Contract
Committee) Establishment and Proceedings

* Public Oversight Proceedings (if any)

¢ Local Government Financial and Ac-
counting Manual

¢ Local Government Performance Assess-
ment Manual

Policies can also define the level of service
that is to be provided, such as the maximum
number of students per classroom, minimum
frequency of garbage collection or minimum
provision of potable water. Section 2.3.3
looks more closely at levels of service in asset
management.

Policies do not specify how the service is to
be provided. That is the domain of strategy
and planning.

2.1.3 National strategy

Assets and asset management must align with
the national government’s vision and strategic
direction in areas such as sustainable economic
and social development. This is especially
important when the national government is
responsible for funding asset renewal or ac-
quiring new assets.

Consider the Government of Nepal’s National
Planning Commission. It has developed the
Nepal Sustainable Development Goals: Status
and Roadmap 2016 -2030 in response to the

SDGs. Let us look at one of these goals: “Goal
6: Ensure availability and sustainable manage-
ment of water and sanitation for all.”? The
country’s strategic roadmap describes six tar-
gets and specific indicators for each. The first
target and indicators are:

2 CLEANWATER
) AND SANITATION

“6.1 By 2030, achieve univer-
sal and equitable access to
safe and affordable drinking
water for all.

* Population using safe
drinking water

* Households with access to piped
water supply

* Basic water supply coverage

¢ Households with E. coli risk level in house-
hold water > 1 cfu/100ml

¢ Households with E. coli risk level in source
water > 1 cfu/100ml

* Proportion of population using safely man-
aged drinking water”.4

What does this mean to local governments? It
means that they will have to plan for, acquire,
operate and maintain the physical assets
needed to meet the targets for clean water set
out in the national strategy.

While there is a clear link between SDG 6

and the physical assets needed to meet it,
asset management has a role to play in the
pursuit of all 17 SDGs. Literacy cannot be
improved without schools, health cannot be
improved without clinics and hospitals, and
urban development cannot occur without
the right physical infrastructure to support it.
Consequently, all governments committed to
achieving the SDGs will need to identify the
underlying assets and performance targets
that this work will entail. The same effort is
needed to ensure that governments comply
with nationally determined contributions
(NDCs). This includes the climate-related
targets set out in the Paris Agreement and the
disaster risk reduction targets and priorities
defined in the Sendai Framework for Disas-
ter Risk Reduction.> The box below provides



Fostering evidence-
based infrastructure in
Saint Lucia

In 2008, the government of Saint Lucia issued the
country's National Vision Plan, a development framework
that largely relied on the long-term planning of
infrastructure systems. The lack of technical capacity at
the government level as well as a lack of data on national
infrastructure hindered Saint Lucia’s ability to effectively

implement the National Vision Plan.

UNOPS and collaborating partners provided technical
assistance to the government of Saint Lucia to help it
implement its National Vision Plan. The team delivered
targeted recommendations and identified a pipeline
of potential projects to meet the country's growing
infrastructure needs—while also aligning national

insight on how the Caribbean island of Saint
Lucia is addressing national development
needs through more strategic planning of
infrastructure systems.

Strategic decisions do not always involve new
government assets. Sometimes, governments
determine that a service is better provided
by the private sector and make the strategic
decision to divest of its assets or not invest

in new ones. For example, solid waste col-
lection is done by the private sector in many
places. However, strong monitoring systems
and well-designed contracts need to be put
in place to ensure that the entire community
benefits from these arrangements and that
the risks and rewards are shared fairly be-
tween the private and public sectors.

2.2 The asset

management framework

Once the national context is understood,
we can develop our asset management
framework (AMF). The AMF guides asset
management activities and links these to the
objectives of national and local governments.
The AMF is an essential road map, and all

development priorities with international development
commitments, including the Paris Agreement and the
SDGs. The recommendations were based on the results
of cross-sectoral analysis and impact forecasting of Saint
Lucia's national infrastructure. The team assessed social,
economic and environmental risks posed by climate
change, across 24 sectors, to help the government
prioritize adaptation measures and improve its decision-
making, with a view towards sustainable and resilient
infrastructure. That way, limited resources could be
applied to maximize socioeconomic development while
protecting the country’s unigue natural resources.

Further capacity-building activities focused on
enhancing the government’s ability to manage
infrastructure data and make evidence-based decisions.

Contribution provided by Geoffrey Morgan from the UN
Office for Project Services for the purposes of this handbook.
Adapted with the author’s permission.

national and local government organizations
that manage physical assets should have one
(see Figure 4).

An AMF comprises:

* Asset management policies and strategy
that tell us what we are doing and why.

* The plans and direction to help us meet our

objectives.

* Three pillars of asset management—
demand, life cycle and financial
management.

An AMF allows us to deliver needed commu-
nity services while obtaining the maximum
value from our assets.

Decision makers and stakeholders should

jointly develop asset management policy and
strategy. This often involves several rounds of
consultation and communication through sur-

veys, town hall meetings and other methods
to solicit input on areas such as levels of ser-

vice, approaches to be taken and stakeholder

expectations. This ensures that the commu-
nity’s needs are taken into consideration—as
are the experiences of those who manage the
assets on a daily basis. This gives all stakehold-
ers the opportunity to understand how and
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Figure 4

Asset management framework

Asset management policy

Strategic asset management plan
AM strategy, plans, supporting policies and procedures, etc.

DEMAND
MANAGEMENT

- Current and future
demand
- Regulations
- Level of service
plan

LIFE CYCLE
MANAGEMENT

- Asset portfolio

- Life cycle analysis

- Risk management

- Capital improvement

FINANCIAL
MANAGEMENT

- Financial analysis
(affordability)

- Benefit-cost analysis

- Funding plan

+ Decision support

Asset management information system
including asset register database

Operations
Plan, Acquire, Use, Dispose

why governments make decisions, even if they

do not fully agree with a policy or strategy.

Let us look at asset management policy, strat-

egy and direction in more detail.

2.2.1 Asset management policy

An asset management policy identifies

the objectives and principles that will guide
asset management in your organization. It
stresses the benefits of asset management to
the organization and addresses the follow-
ing elements:

* National and local context

* OQverall vision, mission and strategic goals
* Asset management vision and goals

* Mandatory requirements

* Additional asset management policies that

support the strategic goals
* Asset management roles and
responsibilities
* Links to business processes
A good policy is written in clear, plain lan-
guage. The first step in writing an asset
management policy is to identify objectives
for how assets will be managed. Typical man-
agement objectives include:
* Having a community focus
* Being risk-based
* Taking a life cycle management approach
* Having a focus on service
* Being forward looking
* Being transparent
* Being resource-efficient
* Adopting a sustainable approach



The policy also should incorporate principles
that govern our operational approach to asset
management. Figure 5 provides an example
of how objectives and operational prin-

ciples combine to determine how objectives
will be met.

The purpose of AM policy is to
establish a clear direction in which
decision-makers want to go in plan-
ning future activities regarding
assets and the services they provide.

GIZ,p. 126

There are many more principles that may help
you achieve your objectives. The challenge
lies in finding those that are the most relevant
and important to your community and local
government.

Once you have developed your principles, it

is good practice to display them in a promi-
nent place to demonstrate openness and
accountability to the public. For example, the
Tribhuwan Airport Customs Office in Kathman-
du, Nepal has placed its principles on public
display near the baggage area (see photo).

Finally, a good policy should:

* Comply with the legal requirements of the
government and regulatory bodies.

* Reflect existing and expected custom-
ers’ demand.

- I
e BB
Green Channe| [

Photo © Linda Neton

* Have earned the agreement of key
stakeholders.

* Be adopted by the organization (national
department or local council) for a speci-
fied period.

* Be reviewed by your organization and
stakeholders on a regular basis.”

2.2.2 Strategic asset
management plan

2.2.2.1 Asset management strategy

The asset management strategy is a
high-level, comprehensive action plan that
guides how assets across the organization
will be managed over time to ensure we
meet our objectives. The asset manage-
ment strategy needs to align with local
economic, land use, development and other
strategic goals.

The strategy does not get into details on the
day-to-day operation and management of
assets. Instead, it has a 15- to 20-year focus
(perhaps even 50-100 years out given the
lifespans of some assets) and should specify
the following:

* Asset management vision, goals and
objectives

* |dentification of critical assets
* Forecast of future service delivery needs

* Summary of major initiatives and pro-
grammes with timelines

* Asset management resources, roles and
responsibilities

* Asset management practices and processes
to be used

* Systems to be used for performance mea-
surement and monitoring

A good strategy should be simple and vivid
enough that it could be represented by an
image and possibly displayed in a prominent
place such as on a billboard, bulletin board or
flyer (see Figure 6).
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Figure 5

Asset management principles e 0 0.0

COMMUNITY-FOCUSED

e We will involve and inform the public on important decisions related to the acquisition, operation,
maintenance, renewal or sale of our assets.

e We shall promote community benefits, that is, the supplementary social and economic benefits arising from
an infrastructure project that are intended to improve the well-being of a community affected by the proj-
ect (e.g. local job creation and training opportunities, improvement of public spaces within the community,
promoting accessibility for persons with disabilities, etc)).

RISK-BASED
* We will strive to meet or exceed all national regulations, benchmarks and requirements related
to the management of our assets.

* We will adopt a risk management approach in our planning to minimize the impact of climate
change, public health crises and other systemic shocks.

SERVICE-FOCUSED

¢ We will designate a focal point for asset management who will prepare and convene regular stakeholder
meetings to discuss how our asset management practices can be further improved to the benefit of our
citizens.

e We will report regularly on our assets and our asset performance.

* We will provide the highest quality of service to citizens under the given circumstances, with the available
resources and in line with relevant national and international laws and norms.

ve

FORWARD-LOOKING

* We will focus on long-term solutions rather than short-term affordability or convenience.

* We will continue to improve our asset management practices and systems to ensure quality
services for our customers.

VALUE-BASED
* We will provide value to our stakeholders and organization by adopting good financial asset management Hsn

practice in our annual budget and medium- and long-term fiscal expenditure plans.
* We will undertake proper valuation of environmental assets, such as lakes, rivers and groundwater, and allow
land and other assets to retain value.

TRANSPARENT
e Open and effective management and reporting of public assets is part of our civic duty.

* We will fight all forms of misuse, abuse or corruption related to the management of public
property




Figure 6

Supertown asset management strategy
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Creating partnerships Equal access to all Accommb“dating growth

with our community

Responsive to our Strong transportation

Engaging our co.mmunity stakeholders networks

in development
initiatives

Photo © Linda Newton

2.2.2.2 Asset management plan

Asset management direction is provided
through an asset management plan and sup-
porting policies, procedures and processes.
The asset management plan further details
the activities necessary to manage assets and
is often broken down by service area (e.g.
water provision, roads) or asset category (e.g.
land, equipment). In addition to the infor-
mation contained in the strategy, the asset
management plan will describe the asset
portfolio and the required levels of service for
assets. It also provides a more detailed forecast
of future demand and describes key activities
for the life cycle management of assets, includ-
ing criteria for determining when assets are to
be disposed of. Finally, the plan will forecast
future investment and resource requirements
and provide timelines for major initiatives.

Land use plans, master development plans
and information technology (IT) plans are
examples of supporting plans that must be
considered and integrated into the overall
asset planning process. They are critical to the

Transparent in our . _Protecting our
transactions environment

long-term vision. Common issues that arise
when they are not taken into account include:

* “Infrastructure requirements and fiscal
analysis are not linked and integrated into
the land use planning process.

* Land use plans are prepared and approved
without an understanding of the long-term
implications of constructing and maintain-
ing infrastructure and sources of financing.

* Competing interests for limited funds at the
local government level make it difficult to
put aside reserve funds essential for main-
tenance, upgrading, and replacement of
infrastructure.

* (Capacity issues challenge local govern-
ment’s ability to access the tools necessary
for effective integration of land use and
infrastructure planning at both the policy
and implementation levels.”8

2.2.2.3 Together in a SAMP

An asset management strategy is often com-
bined with the asset management plan (or
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plans), and the resulting document is called a
strategic asset management plan (SAMP).

Figure 7 shows how a SAMP table of contents
might look.

Figure 7

Strategic asset manage-
ment plan—sample table
of contents

Strategic Asset Management Plan
Executive Summary

Introduction (including assumptions and
constraints in delivery service)

State of the assets

Expected levels of service
Asset management strategy

Financing strategy

Adapted from GIZ, p. 299

2.2.2.4 Supporting policies and
procedures

We also need supporting policies and proce-
dures that provide specific direction to asset
management staff on how to implement the
activities needed to support asset manage-
ment in our organization. If we do not have
these, our approach to asset management will
be ad hoc, inefficient and ineffective. Exam-
ples of these support activities include:

* Inventory management

* Data collection

* Condition and performance assessment
* Customer service

* Operations and maintenance

2.2.2.5 Asset management action plans

As you will have learned from the previous
sections, developing an asset management
framework takes time. So where do you begin?

An asset management action plan (AMAP) is
a tool to help you compare an organization’s
present asset management knowledge, prac-
tice and documentation against good asset
management practices, and to identify gaps
and ways to close them. Developing an AMAP
can therefore be a concrete start to your asset
management journey and, by complementing
other plans, can help you build out a complete
SAMP for your organization.

The AMAP process is also a simple and me-
thodical way to improve how you manage one
or two of your priority assets. The result is an
action-oriented plan that can be implemented
in a relatively short time frame. The first AMAP
you create will likely take the longest time as
you have to carry out a thorough analysis of
existing practices before honing in on a critical
asset. Over the course of your asset manage-
ment journey, you can then fill out additional
AMAPs for other assets while referencing and
updating your initial gap analysis.

We will look at how to create an AMAP in
detail in Chapter 4. The steps follow the
best practices from this chapter and incor-
porate guidance from the Diagnostic Tool in
Chapter 3.

2.2.3 Portfolio management

As you will recall from Chapter 1, portfolio
management is a basic tenet of asset man-
agement. Physical assets are part of the overall
wealth of a government. We use the term
‘asset portfolio’ to describe a related group of
assets that contributes to this wealth—both

financial and physical.

Assets are best managed using a portfolio
management approach, meaning that assets
are managed collectively and not as individual
items. So, we do not just look at managing
one vehicle; we look at what is best for our
fleet of vehicles and indeed our overall stock
of equipment. Furthermore, we do not just
look at equipment; we look at equipment in
combination with our other assets.



In this approach, a government can understand

its assets in context—across multiple infra-
structure systems—and can make decisions
that better serve the community from an eco-
nomic, social and environmental perspective.
Decision-making would be based on compar-
ing alternatives across these portfolios; thus,
maximizing benefits and minimizing costs.

For example, Figure 8 illustrates a portfolio
management approach that considers the
benefits and costs of selling land to generate
money with which to upgrade other assets
such as our fleet of solid waste collection
trucks or our schools. We are trading a finan-
cial asset (the value of the land) for a physical
asset (improving equipment or infrastructure).
We will have reduced the immediate finan-
cial value of our asset portfolio, but this will
be offset by an increase in the social, envi-
ronmental and possibly economic benefits
derived from improved solid waste collection
or more schooling. Thus, the overall value of
our portfolio may end up increasing. At the
same time, we would not want to sell assets
to generate short-term revenue for operating
expenses as this results in lost wealth.10

Sustainability considerations are central to
effective portfolio management of assets
(see box).

Sustainability at the
portfolio level

Portfolio management approaches should include the
consideration of sustainability at the broader scale,
beyond any single asset or infrastructure system.
Especially when assessing the impacts of infrastructure
on nature—and hence on nature’s ability to provide
services—it is important to try and understand the
cumulative effects of multiple infrastructure systems
within a given area, and over the entire life cycle of the
assets in question.

Similarly, the social costs and benefits of infrastructure
development should be considered beyond the
immediate project area. This is particularly important

Figure 8

Comparing portfolio
alternatives

[ J [ ]
e oo Sellland
':.:' With reduced land value,
economic value of
portfolio drops

Use funds to upgrade
solid waste collection

or build a new school
Social and environmental
benefits result

Portfolio management is undertaken at the
strategic and the tactical level. At the stra-
tegic level, we are looking at the best mix

of assets to deliver the service in the most
effective and cost-efficient way possible. Our
example of selling land to generate financial
resources to upgrade our solid waste collec-
tion fleet is an instance of strategic portfolio
management.

when infrastructure constructed in a given location is
providing services to people in other locations. In such
cases, the distribution of the positive and negative
impacts may not be equitably or inclusively distributed.

Early, inclusive and sustained stakeholder engagement
and public participation are important tools for
understanding the aggregate effects of infrastructure

on communities and the environment. Identifying and
addressing potential issues as early as possible in the
planning process decreases the likelihood of conflict over
a project and helps safeguard investments and ensure
resilient service delivery.

Source: United Nations Environment Programme, Good Practice
Guidance Framework for Sustainable Infrastructure, Draft for
Review (May 2020).
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Another strategic portfolio management con-
sideration would be to assess if it is more cost
effective for the private sector to deliver a par-
ticular service. What if we contract out waste
collection rather than redistribute resources
from land sales to buy new collection equip-
ment (as considered in Figure 8)? Would there
be net savings that could be used to improve
other assets?

At the tactical level, a portfolio management
approach to managing infrastructure assets
(e.g. roads, sewers, water distribution systems)
would see a road paving project done at the
same time as the installation of new water dis-
tribution pipes or storm sewers, as opposed to
two or three individual projects with different
timelines.

2.3 Demand
management

Pillar 1
Demand management

e Current and future demand
* Regulations
e |evel of service

Demand management is critical to our asset
management framework. Demand is a mea-
sure of how much customers use the services
provided by the assets, e.g. clean water supply
or sewage disposal over time. The ability to
consistently predict demand helps govern-
ments plan and meet that demand. It also
helps manage the impact and consequence
(risk) of not meeting it.

We further need to define, through a robust
community consultation process, the levels

of service we intend to provide and the cus-
tomer’s willingness to pay for the service. We
also need to know what national policies and
regulations we need to follow. It is important
to regularly monitor levels of service to ensure

that customer and technical performance
targets (e.g. service disruptions and water
leakage) are being met. These activities are
not done sequentially. As we will see, under-
standing demand and levels of service is an
iterative process.

2.3.1 Current and future
demand

We need to know about current and future
demand. To assess demand, we must answer
these questions:

* What is our current inventory, and how does
it meet our requirements?

¢ \What trends have we observed?
¢ \What assets will we need in the future?

Let us begin by looking at our current
demand. The answers to the ‘six whats’ intro-
duced in Chapter 1 will help us.’" Knowing
what assets we currently have, their condition
and performance levels, and their remaining
service life is vitally important to understand-
ing if our current inventory is meeting current
demand and will also meet future demand.

Future demand is a projection of what we
think we will need. It can feel like looking into
a crystal ball as we try to determine:

* Where will the community grow?
* How much will it grow by and when?
* Will existing assets meet the demand?

* Will there be enough money to buy or build
new assets and increase levels of service in
order to meet future demand?

Let us look first at a hypothetical example.
Current demand is influenced by customer’s
usage of a particular service (e.g. litres of
potable water per household per day) and
by customer’s expectations (e.g. that energy
should be provided 24 hours per day). The
community may require X litres of water per
person per day, in terms of national guide-
lines, but only receive 50 per cent of X litres.
Clearly, the assets and their managers are



Land, a universal yet
unique asset

As far as assets go, land is universal and yet unique.
Universal, because all local governments have it. Unique,
because unlike a piece of machinery, land can be used in
any number of ways, and its function can be changed.

Where a local government has control over its land, it
needs to implement a well-designed strategy for land
use. It should distinguish between land for mandatory or
discretionary functions, and what is kept as surplus, i.e.
how much vacant land will be needed for future public
purposes. Managing this division will depend on the
kind of development a government and the community
envisions.For predominantly residential areas, for
example, the general rule is that 28-35 per cent of the
land should be publicly owned for use as roads and
social infrastructure like schools and hospitals.

Families enjoying an afternoon in Simon Bolivar Park in
Bogotd, Colombia on January 11, 2016. Photo © Dominic
Chavez/World Bank

Land should be acquired if there is not enough for
public uses in areas slated for new development. But if
the local government owns enough land that some of
it will remain unused, then a course of action must be
determined: Is it better to sell the land now, spend the
proceeds for current needs and buy land later to cover
future development? Or is it better to hold the land?
There is no universal answer, but it is useful to remember
that in many growing urban areas, land can be a good
asset to hold because its value can increase faster than
inflation or returns on other investments.

Moreover, the value of an asset such as land need not fall
over time—indeed, its use can be managed to increase
value or revenue. Local governments can enhance the

value, price and revenue-generating potential of their
surplus land in the following ways.

First, land to be sold to private developers can be offered
not in ‘raw’ condition but as a prepared subdivision

with basic infrastructure. The provision of internal and
external roads and connections to water and sewerage
grids makes the land ready to use when construction

is completed and removes a source of uncertainty

for investors. These preparations must incorporate
environmental and social considerations. If cropland or
homes will be lost in the process, for example, these
negative social impacts must be detailed and specific

actions laid out to compensate affected people or entities.

The fair treatment of people, even if they are encroachers,
is fundamental to any effective land project. (For more
details, see English and Brusberg, 2002.12)

Second, broadening the definition of the land’s
permitted uses can enhance its potential economic
productivity and attractiveness to investors. Sales have
failed or generated less revenue where the permitted
use has been narrowly defined—for example, as “soft
drink packaging” or “car repair shop” in an industrial zone
or "hotel” in a commercial zone. Instead, in countries with
developed market economies, it should suffice simply

to exclude prohibited uses rather than to list what is
permitted. Also, mixed uses are gaining in popularity.
UN-Habitat recommends that no more than 10-15 per
cent of urban areas be zoned for single-use functions,
and that economic activities be allowed on at least

40 per cent of floor space in mixed-use zones.!3 Many
cities now also use flexible zoning, which allows them to
extract public benefits—a public park, for example—in
exchange for granting private landowners additional
density.

Third, local authorities can relieve investors of some of
the government-related risks and costs they face. The
legal risks can be contained by making sure the local
government has clean rights to the sites it seeks to sell.
The financial risks can be lowered simply by disclosing
in advance all of the costs that investors will incur in
acquiring and developing a site. And the timing risks can
be addressed by giving investors a predictable timeline
for obtaining permits and infrastructure hookups. By
eliminating these risks, local authorities can prevent
investors from hedging against them.14

Contribution provided by Olga Kaganova for the purposes of this handbook.
Adapted with the author’s permission. For more details, see Olga Kaganova
and Mihaly Kopanyi, “Chapter 6. Managing Local Assets”, in Municipal Finances:
A Handbook for Local Governments, Catherine Farvacque-Vitkovic and Mihaly
Kopanyi, eds. (Washington, D.C., World Bank, 2014).

37



38

underperforming by not delivering an ad-
equate level of service that meets customer
demands. This supply versus demand gap

can be addressed either by improving the
performance and efficiency of the system or
by introducing non-asset solutions that, for ex-
ample, reduce the community’s water usage.
The asset managers must also keep in mind
future demand for water that could grow with
the population and require an expansion of
the water supply system.

Many factors can influence demand and, con-
sequently, the assets we will need to meet that
demand. Among these factors are national

or local government direction, population
growth, economic development, demograph-
ics, regulatory changes and technology.

We need to consider what trends we have ob-
served that may influence how strategic goals
can be met. Are there areas where population
growth is greater than others and puts a greater
demand on services? Trends can be deter-
mined using such tools as historical data, maps,
number and type of development permits and
funding grants applied for. For example, in the
town of Amudati, Uganda, the government

Figure 9

uses data from the population census and con-
sumption trends to project demand.

We also need to look at national and local
government strategies. What do our strate-
gic plans tell us? Let us look at an example
from Tanzania.

The Tanzania Development Vision 2025 has
three targets for the country.’> The Mwanza
City Master Plan 2035 vision has one target
and several asset-related goals that support
the national vision.'é¢ The goals associated
with the targets that have a direct impact on
demand for local assets are listed in Figure 9.

Let us look at how one of these goals impacts
the planning of future demand in the city
of Mwanza.

The national goal of “Universal access to safe
water” is supported by the goals set out in
Mwanza'’s plan: “Efficient distribution of public
service and utilities” and possibly, “Protecting
and enhancing the environment”.

What information does Mwanza need about

current demand to be able to plan for future

demand? It will first need to define “universal
access”. Does it refer to piped water, access

Tanzania and Mwanza City goals

Tanzania .
Tanzania Development
Development Vision 2025 Goals
Vision 2025

High-quality livelihood e Universal primary

education

e Access to primary health-
care for all

¢ Universal access to safe
water

Good governance and
rule of law

* Absence of corruption and
other vices

A strong and competi-
tive economy

e An adequate level of physi-
cal infrastructure needed to
cope with the requirements
of the Vision in all sectors

Mwanza City
Master Plan 2035

Mwanza City Master
Plan 2035 Goals

To have a more liveable
and attractive city by
year 2035

* Well planned residential, com-
mercial and industrial areas

* Efficient distribution of
public service and utilities

e Effective transport system

* Protecting and enhancing
the environment

e Establishing clear proce-
dures and implementation
strategies

Mwanza City
Waster Plan 2035

Photo © Linda Newton



Demand-based asset
management in
Guatemala City

The strategic management of public infrastructure in
Guatemala City is demand-driven. Citizens can channel
direct requests to the 22 decentralized district councils
(Alcaldias Auxiliares) that compose the local government,
which aims to respond to requests through asset
management interventions.

The local government integrates asset management
needs for infrastructure interventions in its Future
Vision plan for the city. The district mayors meet

3-4 times a year to express their priorities within a
changing environment, and each district prepares a
local plan. The budget is assigned by district and by
areas of intervention (e.g. roads, parks and schools).
For each intervention, a Controller visits the area,
assigns resources, checks that materials are available
and monitors the impact of the intervention. The local
government has also introduced more homogeneity in
maintenance procedures, i.e. using the same type and
quality of materials, to make interventions more cost-
efficient and ensure adequate service delivery for all
neighborhoods.

Mobilizing resources for asset management interventions

remains a challenge. In the case of school maintenance,
the local government has recently started receiving
resources from the National Development Councils, an

to community boreholes or something else?
Once this is defined, it will need to know the
current levels of access. Is the service efficient?
Is the demand expected to grow and if so,
where? Can the service be more efficient?

These are just a few questions that the asset
management team needs to answer before
they can forecast demand.

In other parts of the world, governments are
also taking care to address the service de-
mands of the communities that elected them.
The box Demand-based asset management in
Guatemala City summarizes the efforts of city
to integrate community needs into asset man-
agement policies.

extra-budgetary mechanism mostly used for rural areas.
Most urgent interventions have been of a structural
nature, e.g. new LED lighting and improvement of
isolation to fight excessive heat.

Another priority has been to transform parks and open
recreational areas into multi-use, covered spaces, i.e. for
public gatherings and youth sports. For example, the
local government has cooperated with Mercy Corps to
refurbish 27 public parks, creating a sense of community
as well as civil commitment to care for and respect
existing infrastructure.

Contribution provided by Diana Lopez Caramazana from

the United Nations Development Programme Cities and
Urbanization Secretariat for the purposes of this handbook.
It is based on an interview with the team at the Directorate
of Social Development of the Municipality of Guatemala City.
Adapted with the author's permission.

Photo © Municipality of Guatemala City

Now let us look at the other considerations
that affect demand management.

2.3.2 Regulations

We have discussed the legislative frame-
work—the overarching national laws with
which we must comply—and its influence on
asset management. There is also the regula-
tory framework. Regulations are most often
associated with compliance, finance and audit-
ing, but they can also define levels of service
for technical provision of services. Infrastruc-
ture often has legislation concerning health
and safety as well as environmental and
socioeconomic impact in the form of codes,
standards and by-laws. These aim to ensure a
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high-quality delivery of services, and we must
ensure to adhere to them as part of demand
management.

Most service delivery regulations apply to
public utility services such as water, wastewater
and electricity. They typically define the types
of services to be provided, system connections
as well as roles and responsibilities between
different levels of government and private ser-
vice providers. In some countries, regulations
are promulgated by the national government
and in others, by local governments.

Typical rules and regulations regard:

* Drinking water and service charges
* Electricity

* Solid waste management

* Building codes

* Fire codes

Regulations affect demand management

as we must ensure we comply with manda-
tory requirements. This can affect what other
services we are able to provide. Regulations
also affect demand itself when passed on
the direct actions and activities of the private
sector. For example, congestion pricing on
roads affects driver behavior, thus reducing
the volume of traffic. This lowers demand

on roads and can extend their life cycle. It is
therefore important to consider the incentives
regulations create for the use of public assets
and services.

2.3.3 Level of service (LOS)

As introduced in Chapter 1, the level of
service (LOS) refers to the scale of service
provided by an asset or group of assets to
meet our goals. We have to consider what we
must provide, what we want to provide and
what we can afford to provide. What we can
afford affects how we provide the service. A
service delivery goal and related LOS might be
mandated by the government or be based on
the needs of service providers and the broader
community. Universal access to safe water is

an example of a government-mandated goal.

LOS is based on one or more attributes or
characteristics such as:

* Accessibility

* Availability

* Compliance

* Cost of service

* Physical condition
* Reliability

* Resiliency

* Responsiveness
* Suitability

* Sustainability

LOS can be customer-based —how the cus-
tomer receives or experiences the service,
such as appearance of facilities, response to
customer requests or impact of service disrup-
tion. It can also be technical —a measure of
how the government delivers the service, such
as how garbage is collected or the frequency
of collection, or a measure of physical asset
condition. Figure 10 provides some examples
of attributes and corresponding LOS that can
be applied to different types of assets.

Adaptability is not a traditional attribute, but
it will become more important as government
organizations are faced with the impact of cli-
mate change and public health emergencies.
Major health facilities are critical assets. The
events that ensued from coronavirus disease
2019 (COVID-19) demonstrated the need for
buildings that can be adapted to augment
overwhelmed health facilities.

The required assets and costs to provide a
service that meets our goals will depend on
the attributes we select and the level of ser-
vice we choose or must adhere to. Consider
some common assets laid out in Figure 11 and
several LOS options related to ‘availability’ and
‘accessibility’. The highest LOS (listed first) pro-
vides the most available or accessible service,
but it will cost the most to deliver and require
the most assets to support it. The lowest LOS



Figure 10

Attributes and levels of
service

Attribute Level of service

e Asset is multifunctional

* Asset is adaptable to support
secondary function

* Asset has single purpose

Adaptability

¢ Individual demand

* 24 hours/day, 7 days/week, 365
days/year

* 12 hours/day, 5 days/week, holi-
days excepted

Availability

¢ Barrier-free, accessible to all

* Telephone, internet or in person
service

Accessibility

* In person service only

Condition * Maintain critical assets in fair to
good condition
* Maintain other assets in fair
condition
Compliance e Comply with all legal and regula-
tory requirements
* Comply with legal and regula-
tory requirements for critical
assets only
Frequency * Daily
* Weekly
* Monthly
Reliability * Continuous service with no

outages
» Qutages occur intermittently
* Frequent outages

Responsiveness ¢ Requests responded within 24
hours

* Requests responded within 48
hours

e Priority for emergencies

Sustainability * Recycling of multiple materials
e Paper recycling only

* No recycling

may have the lowest financial cost, but resi-
dents may bear costs in other forms, such as
inconvenience or poor condition.

We do not have to provide the same LOS

to all. We must balance the costs and ben-
efits of providing the service to effectively
manage demand. Sudden growth in demand
for services that is not matched by growth

in revenue to pay for the service could mean
that we will have to scale down the LOS pro-
vided. The cost of LOS will also depend on
population density, with more densely popu-
lated areas being less costly to serve than less
populated ones due to economies of scale.
Demographic trends can impact the adapt-
ability, condition and sustainability of assets
and put pressure on their existing levels of
service (see Brussels TFE: An inter-institutional
framework for long-term asset planning).

Figure 12 shows how we could apply what we
have discussed to water provision.

Once we have determined the LOS to be
provided, we need to know if we are meeting
it. To do this, we have to identify performance
measures for each attribute to help us deter-
mine if we are meeting our goals. Customer
performance measures are related to cus-
tomer service (e.g. a minimum pressure at the
tap, 24 hours per day). Technical performance
measures are related to organization effective-
ness (e.g. a pipe break is fixed within 24 hours).

Sometimes the performance of a system is
beyond the immediate control of the asset

owner (e.g. the effect of a flood or earthquake).

In such situations, we may need to seek
non-asset solutions to address the demand
versus supply gap. Effective customer con-
sultation is essential in agreeing on solutions
such as a temporary reduction in customer
user charges. Asset performance measure-
ment is part of asset operations and we will
discuss it in Section 2.6.
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Figure 1

Examples of levels of service

= 0 .
( Water m Waste peld Land !R Equipment
provision collection o 'e

* Piped directly to * Direct collection from e Land fully serviced * Available 24 hours per
buildings buildings (water, electricity) day, 7 days per week

e Piped to community e Collection from community e Services in close * Available 12 hours per
access point waste points proximity day, 7 days per week

e Community or individual e Collection from central point ¢ Unserviced * Available 8 hours per day,
boreholes e No local collection 5 days per week

Figure 12

Setting levels of service for water provision

National goal
Performance goal

Level of service

Level of service attributes

Service area comprising the
assets

Exercise 2

Universal access to safe water
To provide safe and reliable basic water supply to 95% of population by 2025

* Universal access to safe water based on population
* Piped directly to buildings in the central business district

* Piped to community access point for areas outside of the central business district
but in the urban core

* Community boreholes outside the urban core

* Reliability

* Availability

e Compliance

* Responsiveness
* Accessibility

e Safety

Water supply and distribution system

Consider your solid waste management vehicle fleet and answer the following:

a.  Whatis your current inventory, and does it meet your requirements?



b.  What trends have you observed?

c.  Which assets will you need in the future?

Brussels TFE: An inter-
institutional framework
for long-term asset
planning

The Brussels Task Force Equipements (TFE) was set up in
March 2018 to respond to the growing need to adapt the
level of public services to demographic growth and the
increasing risk of social exclusion for the population of
Brussels.

TFE came up with a regional vision of how to most
effectively use public space and assets of public
interest. It analyzes whether the existing infrastructure is
adequately used to continue providing urban services.
It also coordinates and oversees the implementation

of large infrastructure projects in line with its strategic
vision.

The Task Force is composed of the Cabinet of the
President of the Region, the Directorate for Urban
Planning and Urban Renovation, the Society for
Urban Planning, the Land Bureau, the Office of the
Main Architect and the Mobility Authority, with the

participation of the metropolitan local government
associations.

Some specific outputs of the Task Force in its first two
years of existence have been:

e The identification and renovation of a building to
house the School of Studies for Security, Prevention
and Aid (Brusafe).

e The acquisition and repurposing of a space to locate
Recyclart, a centre focused on waste recycling.

* The relocation of the Anderlecht Fire Brigade station.

e The identification and refurbishment of a building for
the Serge Creuz Cultural Centre.

* The development of tools to assess community
needs within the territory, including for equipment
for schools, health facilities, and cultural and recre-
ational activities.

You can find out more information about the Task Force on
their website (https:/perspective.brussels/fr/enjeux-urbains/
equipements-collectifs/task-force-equipements) or in this
document: https://perspective.brussels/sites/default/files/
documents/bilan_tfe_fevrier2020.pdf.

Contribution provided by Diana Lopez Caramazana from
the United Nations Development Programme Cities and
Urbanization Secretariat for the purposes of this handbook.
Adapted with the author's permission.
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2.4 Life cycle
management

Pillar 2

Life cycle management

* Asset portfolio

* Life cycle analysis

* Risk management

Capital improvement plan
* Decision support

Life cycle management focuses on the spe-
cific activities we must undertake during all
four phases of the asset life cycle discussed in
Chapter 1. The four phases are: Plan, Acquire
(or Build), Use and Dispose. Considering entire
asset life cycles can ensure we make sound
decisions that take into account present and
future service delivery needs.

The overarching goal of life cycle management
is to maximize the long-term benefits and ser-
vices our assets deliver while minimizing the
associated costs and risks in the long run.

Every asset has a life cycle cost, which is

the total cost of all the activities undertaken
throughout its service life. The costs in the
‘Dispose’ phase are often overlooked and can
be significant, especially if assets are left to
deteriorate, so they must also factor into the
life cycle cost of an asset. We cannot fully or
accurately predict such costs for every asset
we own, but by considering the full life cycle,
we are more aware that costs can stretch over
long periods of time and can plan accordingly.

Assessing trade-offs is critical in life cycle man-
agement. We need to understand what we

are giving up when we acquire a new asset or
repair, renew or replace an existing one. Which
choice is more cost-effective and can deliver
more reliable levels of service in the long run?
We would not want to acquire or build a new
dam if the project costs more than —but may

derive the same benefits as—simply repairing
the existing system.

In addition to costs, we need to evaluate and
manage the short-, medium- and long-term
risks associated with our decisions. The source
of risk can be endogenous (arising from the
asset itself) or exogenous (due to an external
shock, such as flooding). Based on an assess-
ment of trade-offs, we can develop a plan for
when to invest in, or divest ourselves of, our
assets. We look at how often this assessment
should be done in Section 2.4.4.

When applying life cycle management across
a wide asset portfolio, it is important to bear
in mind that the larger or more complex the
portfolio, the more it will cost to manage, the
more risks it presents and the more deci-
sions we have to make. Therefore, we need to
decide which services are central and critical
to our government and beneficiaries, and
which assets we need (land, buildings, infra-
structure and major equipment) to provide
the services. If solid waste collection, for ex-
ample, is outsourced to the private sector, this
would reduce the government’s need to own
and maintain collection equipment.

Figure 13 shows how services, and therefore
portfolios, can vary even within countries.

Remember that the effective management of
an asset portfolio minimizes costs and maxi-
mizes its total service value to the community
over the long term.

2.4.1 Life cycle analysis

Life cycle analysis (LCA) is an assessment of
the total costs and benefits derived from an
asset over its lifetime. It is also called ‘whole
life costing’ and includes all the costs and
benefits beyond just the direct costs associ-
ated with each of the four life cycle phases.
Many intangible benefits flow from the proper
management of assets, and these should

be factored into the analysis, along with the
potential unforeseen and indirect costs. LCA
is at the heart of life cycle management and



Figure 13

Comparison of local government asset portfolios

Service provided by local government

Local government

tran:::rlgtion el | Rl hi?liliilg FELE ET::\%?:SC ’
Tulisipur, Nepal v x v v v v Fire
Hetuada, Nepal v x v v v v’ Fire
Chandpur, Bangladesh v v v x v x
Kushtia, Bangladesh v x x x v x
Omoro, Uganda x v v x x v' Police
Gulu, Uganda v v v v v x
Arusha, Tanzania v v v x v x
Tanga, Tanzania v v v v v x

is a key step in the planning phase where
decisions taken will affect all future costs sur-
rounding an asset.

It is often tempting to try and save
costs through cheap construction
methods or cutting back on op-
erations and maintenance costs.
Therefore, decreasing costs in
short-term leads to increasing costs
in long-term.

GlZ, p.2217

We know that too many decisions are based
on the acquisition rather than the life cycle
cost, and that 65-80 per cent of total costs
occurs during the ‘Use’ phase.’@ For instance,
selecting materials or purchasing equipment
without considering future operating and
maintenance (O&M) expenses can have a
significant impact on our ability to sustain an
asset’s service delivery.

It is particularly easy to acquire a new ve-

hicle or machine if its purchase is funded by
another agency or level of government. But
what happens if machine parts are unavailable

locally, too expensive to obtain or not familiar
to local technicians who will have to maintain
it? What about the cost to dispose of materials
used to operate or maintain the asset, such as
lubricants and batteries? Governments may
suddenly find themselves with dysfunctional
assets that are a drain on the O&M budget,

all due to poor planning early on. The most
important question to ask when faced with
an infrastructure investment decision is not,
“Can we pass up this opportunity?” but, “Can
we afford the life cycle cost of this new invest-
ment?” and “Are we even able to afford what
we have now?”

As hinted at above, LCA takes into account a
wide range of costs and benefits by also con-
sidering asset sustainability (see Figure 14). In
addition to economic considerations, there are
social and environmental concerns surround-
ing the management of assets, but they may
not represent direct, measurable costs. Costs
can be considerable, and this underscores the
importance of conducting rigorous LCA.1?

Take, for example, a borehole. We might need
to control usage so that it does not run dry.
We might need to purchase or construct
cisterns to store water from the rainy season
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for use during the dry season. We might need
to consider the cost of importing water if we
cannot provide it from a ground source.

Figure 14

Sustainability costs

e Economic * Business loss
STe
S=E= costs * Property damage
* Business disruption
e Service disruption
% Social costs Traffic defays
* Gender-unequal
impacts
* Reduced accessibility
. e Contamination
Q Environmental :
Y e Pollution
costs

* Public health impacts

Or take the example of a local landfill:

* What are the economic, social and envi-
ronmental costs in addition to its direct
life cycle cost? Can we quantify them?
We have to consider these along with the
financial costs.

o Businesses and properties near the land-
fill could lose land value.

o There may be increased traffic on the
roads to the new landfill on days when
waste is collected.

o Businesses along the route could be
affected by unpleasant smells from the
landfill site.

* What about the benefits?

o There will be fewer outbreaks of dis-
ease and thus reduced demand on
health assets.

o Storm sewers will not get clogged with
waste, and we will not have to send out
teams to unclog them.

o We could redevelop our existing land-
fill site as a recreation area once it is
decommissioned.

Water treatment in Cox’s
Bazar, Bangladesh

To reduce dependence on ground-
water, the local government of
Cox’s Bazar has undertaken a
project that uses more surface
water for its water supply. Such
diversification of water sources will
lower the risk of shortages during
weather events that affect the
water supply.

2.4.2 Risk management

Owning assets is inherently risky for two
reasons. First, most assets have significant ac-
quisition or construction costs and need to be
managed over lengthy life cycles. Associated
risks are financial and result from assets’ finan-
cial value. (Recall from Chapter 1 the types of
value assets hold.)

Second, assets deliver critical services, the
loss or disruption of which can have a major
impact on the well-being of a community
or national economy. These risks result from
assets’ service value.

Understanding risk and how we deal with itis a
key component of life cycle asset management.
We need to understand the specific short-,
medium- and long-term risks associated with
our assets, then develop a plan to manage them.
This process is called risk management, and its
primary purpose is to prevent, mitigate or adapt
as best we can to undesired effects so that we
can still achieve the desired objectives and out-
comes, in this case, of asset management.

What is risk? Figure 15 provides a visual
definition. There are many sources and types
of risk, but they generally fall into four main
areas of impact: safety, the environment, asset
performance and organizational reputation.
Managing risk involves a number of steps,
which are outlined in Figure 16.Specific risks



Figure 15
Defining risk

Risk = Likelihood x Consequence

A

associated with climate change and public
health issues should be dealt with in a more
strategic and dedicated manner. We will look
at them in chapters 6 and 7, respectively.

The result or effect
of an incident
occurring

Probability or
chance that an
incident occurs

2.4.3 Capital planning

Capital investment is needed to address
community growth or changes, or to renew
existing assets to maintain service levels.
Since this can be expensive, asset managers
should plan for the cost of long-term asset
needs using LCA, or life cycle analysis, dis-
cussed earlier.

In addition, financial planning must allow

for the possible effects of natural hazard and
climate change impacts on the systems. For

a critical asset (such as a single bulk water
supply pipeline or a high-traffic bridge), do we
upgrade it now to improve resilience to future
hazards? The cost of asset replacement after
the event often exceeds the mitigation costs.
Budgets should also allow for unknowns, such
as possible changes to climate change models.
We call this process ‘capital planning’, and
the outcome is a capital plan or capital in-
vestment plan.

Regardless of their service life, all assets dete-
riorate over time. Most assets follow a typical
pattern of deterioration, shown as a green
curve in Figure 17. The process of deterioration
is divided into three phases.

In the first phase, performance declines gradu-
ally. If our asset is a critical asset, we may set

a high target (yellow line) for level of service
or performance, and choose to maintain

our asset in good condition. For example,

we regularly replace components we think
might fail.

The next phase is characterized by a gradual
loss of performance. We may set a lower LOS
target (red line) and choose to intervene later
in the asset’s life cycle.

When we undertake a capital intervention
(dashed green lines), we ‘reset’ the deteriora-
tion curve. The capital investment increases
the value of the asset closer to its initial level
of service, and it performs like a newer asset.
The later we intervene, the more expensive
this becomes.

There are long-term and medium-term capital
plans. Some governments develop a long-term
plan as part of their Strategic Asset Manage-
ment Plan. The capital plan indicates what will
be spent, by asset group, over a set period of
time. It tends to focus only on costs. Figure 18
provides a simplified hypothetical example of
a local government’s 10-year capital plan.

The medium-term capital plan identifies the
activities required to meet current and future
demand, the cost of those activities and a fi-
nancing approach. It is developed or renewed
every three to five years and should coincide
with national regulations on medium-term ex-
penditure planning. This plan addresses three
major investment areas:

* Upgrading or purchasing new assets
* Renewing existing assets

* Investing in assets that have a potentially
higher value in the future (i.e. land)

The plan should cover as many critical assets
as possible, including water and sewerage,
streets and roads, sidewalks, buildings, street-
lights, vehicles, land and natural assets.

A medium-term capital plan is a detailed
document grounded in the five key activities
described in Figure 19. Each activity is undertak-
en within each department or unit responsible
for a group of assets. The output is a list of pri-
oritized projects that are then further reviewed
from a portfolio management perspective.
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Figure 16

Risk management steps

STEP 1

Understand the
risk context

STEP 2
Identify the risk

STEP 3

Evaluate

STEP 4
Manage

STEP 5

Measure

Is the risk strategic, tactical or operational? What is the potential outcome (or outcomes)?
* Strategic—compromises organization's principles, e.g. corruption

* Operational—leads to key services not being delivered or delivered adequately, e.g. power failure
e Tactical—results in cost overruns and/or project delays

Is it natural, accidental or intentional? What does it impact on (safety, environment,
performance)?

* Natural, e.g. risk of physical damage and long-term environmental impact due to weather events
such as storms, earthquakes or volcanoes

* Accidental, e.g. service disruption due to power failure or increased demand due to refugee influx
* Intentional, e.g. social unrest, protests

What is the likelihood an event will occur, and what are the consequences if it does?

What and who will be affected?

Consider public health and safety (e.g. hospitals, traffic lights) as well as financial implications for
businesses. Also consider running different scenarios to understand how the impact of an event will
scale, potentially causing cascading failure across multiple systems.

You can score from 1 (low) to 3 (high) or expand the scale to factor in more considerations (i.e. 1 to 5).
The resulting grid is used to determine the risk.
Consequence

Low Moderate High
<20% affected  20-50% affected >50% affected

High
>50% chance
Moderate

Low
<20% chance

Remember that critical assets often have the highest risk levels.

Likelihood

For example, what is the risk of a power failure? First, we assess the likelihood. If we have not been
properly maintaining the system, it will be moderate to high. The consequence will depend on how
widespread the failure is, how long it lasts, who is affected and how many we anticipate will be af-
fected. For a hospital or local businesses, this will be high; for homes, moderate to low.

How will you deal with the risk? (three options)
a. Avoid the risk

b. Mitigate the risk by reducing or altering the consequences of a threat or hazard or, by reducing
the likelihood of it occurring in the first place

c. Accept the risk

For example, we can mitigate the consequence of a power failure by having backup generators. We
can also mitigate the likelihood through proper maintenance and inspection of the power equipment.

Did it work as well as hoped? What would you do differently?
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Asset performance over time
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Let us return to our landfill site and consider
the following questions:

* What are our options? Can we expand
our existing site, or do we need to close it
and build a new one? Will we need addi-
tional transfer stations? What is the cost of
each option?

* What will be the role, if any, of the private

Figure 18

>

sector, and how can we ensure the site
serves the entire community?

e What will be the social and environmental

impact for people living near the landfill?

* |s there an opportunity to generate income,

for example, by partnering with the private
sector on recycling?

Once we decide on the best option for our

Simple long-term capital plan

Financial costs (USD millions)

(orservicemrea)  sourcerevenue wanster | Other Total
Roads 10.5 10.0 35 24.0
Water provision 15.0 50 1.0 210
Wastewater 85 5.0 2.5 16.0
Equipment 4.0 0 1.0 50
Parks and forests 15 0 0.5 20
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Figure 19

Capital planning process
IDENTIFY

Identify all potential (new and rehabilitation) projects and the requirements of each project.

DEVELOP

Consider all possible ways to meet the requirements of each project (e.g. construction, renewal, expansion).

EVALUATE

Evaluate the options for each project, cost each option and select the best one.

DOCUMENT

Prepare a short report for each project that outlines a time frame and specifies the objectives, benefits,

costs, risks and risk mitigation actions.

PRIORITIZE

Rank the projects for each year of the capital plan using a prioritization framework.

landfill project, we then need to prioritize it
against other projects. How does the replace-
ment of a landfill site compare with major
school repairs or upgrades to the main roads?
Will we face challenges or constraints funding
the projects?

2.4.4 Decision support

Establishing and using a consistent decision-
making process is important in prioritizing
assets. Let us revisit the ‘six whats’ from Chap-
ter 1. Before knowing which assets need fixing
first, we need to know how they are perform-
ing. This is why we should regularly collect
data on asset condition and use that to gather
information about asset performance. Let us
explore some of the ways in which we make
decisions based on asset condition.

The decision to refurbish or replace an asset
might be based on some or all of the follow-
ing factors: the cost of the current activities,
changes in condition or performance rating,
risk, value and usage. For example, if a build-
ing is using 40 per cent more electricity than
the others, we need to investigate to see
whether the use has changed (number of oc-
cupants, equipment used, hours of operation),
whether the electrical system needs major

maintenance or whether someone has tapped
into the power feed.

Several approaches can be taken to decide
whether to repair, refurbish, renew or re-
place an asset.

Approach A: Cost of repair

A simple evaluation of repair costs can help
determine cost effectiveness. If the asset can
be repaired easily and at little cost, then the
consequences of failure are low. If the cost of
repair is higher, then the consequences of fail-
ure are greater, and renewal or replacement
becomes more attractive. As a rule of thumb,
an asset should be replaced if the cost of re-
pairing it amounts to half or more of its value.

Approach B: Benefit-cost analysis

Benefit-cost analysis involves looking at the
various options over a predetermined analy-
sis period and estimating the associated net
present value (NPV) of all life cycle costs and
benefits. These are then compared either as a
sum or as a ratio, and a decision is made based
on the NPV or benefit-cost ratio (BCR). A BCR
greater than one means that the benefits are
higher than the costs.



The importance of local borrowing capacity
and own source revenue generation for capital
investments

Only a limited number of local governments in developing countries have access to credit and financial markets. The
debt of local governments accounts for 13 per cent of GDP and almost 17 per cent of total public debt on average

in OECD countries, but it is almost nil in most African countries except South Africa and Nigeria. In non-OECD Asia-
Pacific countries, excluding China and India, it represents on average only 0.7 per cent of GDP and 1.4 per cent of total
public debt (see Figure 20).

Figure 20

Local government debt as a share of GDP and total
public debt

20
% of public debt =% of GDP
18
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0 - — | .
Total Latin America Africa Africa (excl. Asia Pacific Asia Pacific European Asia, European Union OECD
(76 countries) South Africa (excl. OECD) (excl. OECD, West Asia
& Nigeria) China &India) & Middle East

Source: Organisation for Economic Co-operation and Development, OECD-UCLG World Observatory on Subnational
GovernmentFinance and Investment (2012-2019). Available at https://stats.oecd.org/viewhtml.aspx?datasetcode=SNGF_WO&v
h=0000&vf=00&I&il=blank&lang=en&vcq=1111 (accessed on 9 November 2020).

The inability of local governments to access financial markets in most developing economies has multiple causes,
ranging from low creditworthiness, legislative debt ceilings and other regulatory constraints, to the substandard
technical and financial quality of projects submitted for financing. Combined with insufficient own source revenues,
these structural limitations in access to financing constitute a major obstacle to the investment capacity of local
governments. By curbing the ability of local governments to invest into infrastructure, equipment and services, these
constraints also limit their financial viability as they cannot raise own source revenues from new, revenue-generating
infrastructure investments.

Contribution provided by Serge Allou and Mathilde Penard from United Cities and Local Governments for the purposes of this
handbook. Adapted with the authors’ permission.
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NPV and BCR are derived as follows:

NPV = (PV of net benefits) — (PV of net life
cycle costs)

Benefit-Cost Ratio (BCR) = (PV of net ben-
efits) / (PV of net life cycle costs)

By way of example, consider solid waste col-
lection in the city of Cox’s Bazaar, Bangladesh.

The local government wishes to improve the
LOS provided for solid waste collection. It
would like to have regular vehicle collection in

the core area and community collection points
outside the core using dustbins. The communi-
ty collection points need to be in areas that are

accessible to all. A secondary transfer station
is thought to be necessary as the landfill site is
located outside the city’s boundaries. But is a
secondary transfer station the best option to
increase capacity to get waste to the landfill?

Cox’s Bazaar could consider three options:20

1. Increase existing system — compactor
trucks collect the waste and discharge it
at the landfill.

Figure 21

2. Build one or two large transfer stations to
reduce the distance travelled.

3. Build several smaller transfer stations in
residential and downtown areas.

Figure 21 shows some of the costs and ben-
efits associated with each of these options.

To decide on the best option, we would
calculate the costs and benefits (value) of
each option. We would select the option
with the greater NPV or BCR. In our case, we
will use BCR.

Figure 22 shows that although Option 1 has
the lowest cost, the best option is Option 3
because it has the greatest BCR. Key benefits
include less road congestion and greater em-
ployment in the local community.

Approach C: Multi-criteria analysis

As the name suggests, multi-criteria analy-
sis involves using several criteria to decide
which option or project to prioritize. Typical
criteria and their measurements are shown in
Figure 23.

Comparison of benefits and costs for improving solid

waste collection

OPTION 1
Expand existing system

Costs Costs

* Purchase, operate and maintain

more vehicles maintenance
* Additional operators

* Damage to roads due to weight

of vehicles
e Fuel costs problems
Benefits Benefits

* Increased capacity

* Improved public health and
sanitation

sanitation

OPTION 2
Build large station

 Construction, operation and

» Additional vehicles and operators

* Increased capacity
* | arge vehicles removed from city * Large vehicles removed from city

OPTION 3
Build smaller stations

Costs

e Construction, operation and
maintenance

* Handcarts and tricycles to collect

* Loss of property value near waste
station due to odor and pest

* Equipment for station

Benefits

* Increased capacity

* Improved public health and * More engaged community

* Improved public health and sanitation



The scores are added up and those assets important and would normally be given the

scoring the highest are considered the most highest priority, as seen in Figure 24.
Figure 22
Benefit-cost analysis of solid waste collection options
Option Cost (USD) Benefit (USD) BCR Comments
1. Expand existing system $150,000 $50,000 0.33 Benefit reduced by congestion costs
2. Builfi large transfer $350,000 $200,000 0.57 Bengﬁt reduced by lower land value near
stations station
e LIRS E eI i $200,000 $150,000 075  Greater employment in local community
stations
Figure 23

Sample scoring for multi-criteria analysis

Sample scoring

Criteria 1 5

Importance of asset to local government Not important Very important

Impact on community if asset is out of service Very low Very high

Condition of asset Very poor New

Replacement value of asset < $50,000 USD > $10 million USD
Figure 24
Multi-criteria analysis of projects

Age Value - Replacement
Asset 9 Importance Impact Condition P Score Rank
(years)  (USD) value
Elementary
15 $100,000 3 4 3 2 12 4

school

Water treatment 5 <5 000,000 4 5 4 4 17 1
plant

City office 40 $1,000,000 4 3 3 3 13 3
Garbage 10 $100,000 5 4 5 2 16 2

collection fleet
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If we had only considered value or condition,
the ranking would be different.

In the example in Figure 24, all four criteria are
given equal weight. But in some cases, some
criteria may be more important than others.

You can apply weighting factors to the criteria
themselves to reflect the importance of one
over another.

For example, when comparing critical assets
such as water supply systems or wastewater
collection systems, the underlying assets must
be in working order to deliver the level of
service expected of the system by its custom-
ers. If the assets fail, the ability to deliver the
desired LOS may be compromised. An asset
that has a major impact on the ability to meet
the LOS would be considered more critical to
the system than an asset whose failure would
not have a significant impact on the LOS.

You might therefore decide that condition and
impact are more important in your analysis,
and assign weighting to the criteria to re-

flect this.

How do we do this? All the criteria should add
up to a value of 1 or 100 per cent. If we have
four criteria and we decide they are all worth
the same, each one will have a value of 1 di-
vided by 4, or 0.25. If we decide that condition

Figure 25

and impact are more important and increase
their values to 0.3 and 0.4, respectively, then
we have to reduce the values of the other
criteria so that our total value is still only 1. See
Figure 25 for an example.

Note that weighting is applied to criteria, not
to individual assets.

Approach D: Risk-based decision-making

In risk-based decision-making, we weigh a
series of risk criteria, e.g. safety, service delivery,
technical obsolescence, maintenance and finan-
cial. We then calculate a combined risk score
and use it to prioritize projects. This is useful
when trying to evaluate replacement projects
for critical assets that are in poor condition.

Let us apply risk-based decision-making to the
water treatment plant in our previous ex-
ample. We have decided to upgrade the plant,
but we have two options to consider:

Option 1: Upgrade existing plant with cur-
rent treatment technology

Option 2: Upgrade existing plant with new
treatment technology

Using risk management steps 1-3 from Figure
16 above, we identify the major risk criteria
that apply to this project. We assign a score

Multi-criteria analysis of projects—unequal weighting

Asset Age Value Importance
(ears)  (USD) s

Weighting 0.1
factor
) 15 $100,000 0.1(3)=03
school
Water treatment 10 $5000,000 04
plant
City Office 40 $1,000,000 04
(SRR 10 $100,000 05

collection fleet

Note: weighting applies to criteria, not individual assets.

Replacement

Impact Condition Score Rank
value
0.4 0.3 0.2
0.44)=16 0.3(3)=09 0.2(2) =04 32 3
20 1.2 0.8 44 1
1.2 09 0.6 3. 4
1.6 1.5 04 4.0 2



Figure 26

Risk-based options analysis

Risk Risk

Risk criteria Option 1: Old technology Option 2: New technology

score score
Service Understood by operators 1 Requires additional training that 2
delivery may impact on service delivery
Technical Could become obsolete before 4 Should not become obsolete 1
obsolescence plant exceeds useful life
Financial Cost overruns likely; corruption 3 Cost overruns likely; corruption 3
Total risk score 8 6

Exercise 3

a. What sources of funding does your government rely on to deliver its capital programme?

b. I the following weighting factors were applied to the four given criteria, what would be the new score
and rank of each project in the capital plan? How does it change from the rankings in figures 24 and 25?

Importance = 30 per cent Impact = 30 per cent
Condition = 20 per cent Replacement value = 20 per cent
Age Value " Replacment
Asset 9 Importance Impact Condition P Score Rank
(years)  (USD) value
Weighting
factor T T T T
Elementary 15 $100,000 Old: 3 Old: 3 Old: 3 Old: 2
school New:.___ New:.___ New:.___ New:.___ I
Water 10 $5,000,000 Old: 5 Old: 5 Old: 5 Old: 4
treatment plant NeW:___ NeW:___ NeW:___ NeW:___ o o
City office 40 $1,000,000 Old: 4 Old: 4 Old: 3 Old: 3
New: New: New: New: N o
Garbage 10 $100,000 Old: 5 Old: 5 Old: 4 Old: 3

collection fleet New: New: New: New:
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of 1 (low risk) to 5 (high risk) and use these to
evaluate each option against the criteria, as
shown in Figure 26.

Based on this evaluation, we would select
option 2 because it has the lowest overall
risk score.

2.5 Financial
management

Pillar 3
Financial management

* Financial analysis (affordability)
* Benefit-cost analysis
* Funding plan

We have now explored demand management
and life cycle management. Let us turn to

the third and final pillar of our asset manage-
ment framework: financial management.

It involves financial analysis and reporting
and leads to the organization’s funding or
financial plan.

The link between maximizing the financial
value and the service value of our assets goes
both ways. We cannot make good financial
decisions without understanding asset port-
folio requirements, and we cannot make good
portfolio decisions without understanding the
financial picture and implications. Therefore, it
is essential that we integrate the financial man-
agement pillar with the first two pillars.

2.5.1 Financial policies

Good financial management begins with good
financial asset management policies.

All governments have national financial
policies that stem from a set of financial
laws. Financial asset management policies
provide direction on how financial principles
apply to assets to ensure that service goals
are met. They guide analysis, reporting and
planning and should give direction on key
considerations such as valuation, allocation,
use of proceeds and analysis, as detailed in
Figure 27.21

We can now begin the process of analyzing
our financial requirements to ensure our asset
portfolio allows us to achieve our principles
and objectives.

2.5.2 Financial analysis

How does your government project revenues
and expenses? How does it plan for the fund-
ing of future expenditure and asset-related
costs? The activities and analysis behind this
planning also apply to asset management, and
they center on two essential quantities: rev-
enues and expenditures.

Revenues can come from many sources.
Through asset operations, we can generate
own source revenues from leases, rentals, li-
cences, user fees, taxes, development charges,
etc. Revenues also emerge in the form of capi-
tal, such as: (note that loans are also liabilities)

* Proceeds from the sale of assets
e Direct transfers from other levels of

Cities need to maximize traditional revenue sources such as tariffs, taxes, and
transfers, and also learn how to mobilize innovative sources of finance such as
land value capture, blended finance, crowd funding, infrastructure as an asset
class and others, for ensuring sustainable asset management and quality urban

service delivery.

Bambang Susantono, Vice President for Knowledge Management and Sustainable Development, Asian Development

Bank 22



Figure 27

Components of financial asset management

VALUATION

* Required before any allocation or dispostion transaction regardless of entity involved
* Allocation of any surplus property for private use should be done using fair market value

ALLOCATION

* Open, fair and transparent procurement process
* Value for money achieved

PROCEEDS

* Revenue generated should contribute to maintaining or growing wealth of organization
- _____

PRIVATE SECTOR ACQUISITION

* Must be a justified requirement in capital plan

DEPRECIATION

* Assets depreciated in accordance with national direction

ECONOMIC ANALYSIS

* Economic life of assets defined
e Financial analysis parameters to be used

government

* Commercial credit, including mu-
nicipal bonds

* Loans from local, national, regional or inter-
national lenders

Meanwhile, expenditures are all the direct and
indirect costs associated with planning, acquir-
ing, using and disposing of assets.

But how do we know from one year to the
next what revenues we can expect and what
our expenditures will be? We make projections
based on factors such as demand, industry
trends, recent experience and historical rev-
enue and cost data.

Consider the following hypothetical examples.

Expenditure example: To project the cost of
replacing the roof on City Hall, we can look at
historical revenues and costs. Here are some

simple calculations:
. Cost to replace roof in 2015 = $100/m?
« Inflation = 3 per cent per year

«  Estimated cost to replace roof in 2020 =
$100 x (140.03)° = $116/m?

Revenue example: To project revenues from
user fees and permits, we can study the trends.
For example:

«  User fees/permit revenue for
2017 = $20,000

+ Revenue has decreased by 2 per cent per
year for the last three years

« Estimated revenue for 2020 = $20,000 /
(1+0.02)* = $18,825

In the revenue example, we would look into
why revenues have decreased. Is it due to poor
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A UN-Habitat initiative to
enhance local revenues
in Kiambu County, Kenya

UN-Habitat, supported by SIDA, has worked with the
county government of Kiambu in Kenya on a local
finance initiative to help identify bottlenecks in its
financing frameworks, cut public expenditures and
eventually increase revenues. The county has faced a
myriad of challenges in revenue generation. For instance,
authorities had little information about the local property
landscape. With 40 per cent of county residences and
commercial properties being informal and unregistered,
property taxes provided a limited source of revenue. In
addition, accounting challenges sometimes resulted in
the misappropriation of county funds, which also gave
the electorate a negative perception of corruption within
the county government.

As part of the initiative, UN-Habitat designed and
implemented a methodology for a revenue analysis
exercise. UN-Habitat's intervention included land re-

service, or are we providing a service that is no
longer needed? Can we offset the lost income
by reducing other expenses? We may have to
increase fees or find other sources of income
to continue with the same level of service
since the decrease in revenues means we have
to reduce the level of service. We could under-
take a financial assessment of the change and
then another of the impact of increasing fees
or reducing the level of service.

Financial analysis also helps us calculate the
variables needed for benefit-cost analysis
introduced above. Assessing the financial im-
plications supports us in our decision-making
when there are competing priorities and
trade-offs between projects. We need finan-
cial analysis to give us a better picture of how
to fund our capital plan and make critical deci-
sions about service delivery.

Let us say our capital plan includes a major
road maintenance project. To generate revenue
for this project, we are debating between sell-
ing land or renting it out through a long-term

zoning policies and a transformation of the government’s
valuation roll to boost property taxes. Remote devices
helped automate the county’s accounting and billing
processes to enhance tax compliance. Further, the
county staff consulted experts on how to improve overall
financial capacity and integrate finance principles into
local economic development initiatives.

The results of the intervention were encouraging, with
the county’s revenues doubling from $12 million to $24
million USD within three years. Seeing positive results,
the county government, in collaboration with UN-
Habitat, developed a policy and law to attract private
investment in local county-owned infrastructure. The
Government of Kenya has upgraded this initiative to a
national policy and extended it to several projects in the
areas of local finance, planning, and law and regulations.
UN-Habitat also facilitated the development of a local
urban infrastructure fund to narrow the gap between
local infrastructure needs and financing through private
sector engagement.

Contribution provided by Marco Kamiya from UN-Habitat for
the purposes of this handbook. Adapted with the author’s
permission.

lease. What are the pros and cons of each
option? Some of these are listed in Figure 28.

Financial analysis is also important in under-
standing the impact of our capital plan on
service delivery. We will never have enough
funding to meet all our capital planning needs.
Therefore, we need to prioritize on the basis of
which options will provide the greatest benefit
for the community at the lowest cost.

2.5.3 Financial reporting

Financial reporting, and the system used

to support it, is vital to asset management.
Asset managers must be able to explain what
financial information they need and why.
Consequently, there must be agreement and
understanding on the definitions of key terms,
such as capital asset, operating costs, capital
costs, recapitalization, renewal and repair, so
that the appropriate reports can be generated.

The chosen accounting method (cash or ac-
crual) should follow national and international



Figure 28

Pros and cons of selling or leasing land to generate

revenue
SELL LAND LONG-TERM LEASE OF LAND
* Major road maintenance * Wealth kept PROS
* Economic development to replace  ® Revenue generated
lost value of land * Minor road maintainance
SELL LAND LONG-TERM LEASE OF LAND

CONS

* | ost wealth to community

Lost opportunity to develop land in short

e Lost opportunity for future term

development

standards, and everyone involved in financial
reporting should understand how it works.
The method in use directly impacts on asset
value, depreciation and capital expenditures.
In addition, the financial system must be
compatible and interlinked with the asset
inventory system, not only to avoid duplica-
tion and errors but to streamline the efforts of
financial and asset managers alike. The hier-
archy and structure of the inventory system
should work for both asset managers and
financial managers.

In addition, financial reporting needs to be
timely and transparent so that data can be
used for investment planning. The checklist in
Figure 29 is a good example to follow to make
sure financial management and reporting
aligns with asset management.

Cash basis accounting: revenues are recorded
when cash is received, and expenses, when
they are paid.

Accrual basis accounting: revenues and
expenses are recorded when they are earned,
regardless of when the money is actually
received or paid.

Source: Cameron McCool (Bench), "Cash Basis Accounting
vs. Accrual Accounting', 19 November 2020.

2.5.4 Investment planning

The final stage in financial management is

to develop the funding or investment plan.
Whereas the capital plan discussed in Section
2.4.3 covers what needs to be done, the invest-
ment plan details what you can afford to do.

The investment plan should answer the follow-
ing questions:

* How will you pay for operational expendi-
tures and capital investments (own source
revenues, intergovernmental transfers,
grants, other funding entities)?

* How will the revenues and expenditures be
linked to effective asset management and
feed into the medium-term budget?

Like the capital plan, the investment plan is

a medium-term planning instrument that is
typically produced every three to five years.
An annual budgeting exercise should take
place to ensure that annual budgets are in line
with the investment plan.

The investment plan should feed directly into
the local budget and include:

* Key financial policies—these may relate to
financial management, tax, general revenue,
development charges, asset management,
debt and surplus management, etc. Key
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Figure 29

Financial management checklist

Is the current practice of financial management conducive to higher efficiency in asset management?

What is the current system of accounting? What are the accounting methods?

Do they correspond to national regulations, international practice and recommendations?

Is the financial asset management and reporting system audited and credible?

Is financial reporting compatible with the inventory system and methods of valuation? Are links and references

provided from one report to the others?

Is the financial asset management and reporting system transparent, clear and timely?

Does financial analysis assist in the evaluation of options?

Adapted from Fernando Fernholz and Rosemary Morales Fernholz, p. 423

financial policies might include goals or
guidelines for critical fiscal management
metrics, such as the percentage of the
annual budget to be committed to capital
improvements, metrics to limit the size of
annual debt service and limits on total out-
standing debt.

o

Meanwhile, governments can also ex-
plore how to leverage private finance for
infrastructure investments by encourag-
ing investors to treat infrastructure as an
asset class. They can increase investor
confidence with improved asset man-
agement, such as detailed asset data
collection, for better decision-making
and more accurate risk-return-profiling.24

* A fiscal capacity assessment, in which the city
estimates future revenues, future operat-
ing expenditures and the amount of funds
available to transfer to capital reserves.
Sources of funds for a city’s capital plan
might include:

o

Own source revenues (or ‘pay as you go’
capital reserves)

Grants or transfers from other levels of
government

Grants from external sources

o Long-term debt (for example, general
obligation bonds backed by the full faith
and credit of the issuing government)

o External finance from the private sector
through commercial loans or in the con-
text of public-private partnerships (PPP)

* Financial strategies that aim to minimize the
gap between the fiscal capacity and the
projected operating and capital expendi-
tures for asset maintenance, renewal and
acquisition.

* Financial indicators as a means of report-
ing the government’s financial condition as
determined by the financial forecast.

During times of economic instability, such

as the 2020-2021 COVID-19 response and
recovery period, it can be tempting for or-
ganizations to divert income from one asset
portfolio to another where funding is lack-
ing. For example, diverting revenues from a
five-year-old thriving community market with
sound assets— even if their use drops tem-
porarily—would leave insufficient funds to
cover operations, maintenance and renewals
once the economy restabilizes and the market
resumes its normal levels of business. Over
time, the level of service drops, and the assets



deteriorate until major funding is required to
rehabilitate or replace the assets altogether.

2.5.5 Asset valuation

How do we determine asset value so that

we can answer the second of the ‘six whats":
What is it worth? Some assets depreciate in
value (e.g. equipment), and others appreciate
(e.g. land).

There are three main approaches to asset
valuation, as outlined in Figure 30. When and
where to use each depends on the type of
asset and the purpose of the valuation.25

While book value is of interest to an account-
ing team, the land-use management or
development team needs to know market
value. Since the rule of thumb for investment
planning is that 2 per cent of the replacement
value of our portfolio should be spent annu-
ally on asset recapitalization and maintenance,
the teams tasked with capital planning and
maintenance planning, respectively, need to
know replacement value.

Once land has transferred from public to
private ownership, it can become an impor-
tant source of revenue from property taxation.
There are four methods to assess the values of
private land for property taxation purposes, as
outlined by the Asian Development Bank:

Capital market assessment is based on sales
of similar pieces of land and properties,
such as residential, agricultural, or indus-
trial land, or on the cost of the buildings’
construction for immovable properties in
isolated locations. The assessment requires
data on land and property sales, as well as
related attributes to capture the true tax-
able value.

Although this method typically results in
higher accuracy, its collection, mainte-
nance, and analyses of required data on
market transaction information on char-
acteristics of plots are costly and require
trained staff. The method is inherently
less transparent and needs significant

investment in public awareness to mitigate
appeals from taxpayers against the value
assessment.

Rental value assessment establishes the
typical rent required to occupy a particu-
lar land or property. Although it requires
a significant amount of data, information
on rental values is usually easier to obtain.
This assessment method is not applicable
to non-rentable or industrial proper-

ties that are commonly not on the rental
market. As this assessment identifies the
current rental value, it disincentivizes the
sale of land for more efficient uses than
for renting. Also, rental controls can distort
the true value of land and property.

Area and location-based assessment values
land taxes based on land area, location
and land use, whereas property taxes

are assessed based on the building area
or volume. This method does not re-
quire huge amounts of data and is more
transparent and comprehensible to com-
municate to taxpayers. It is also easier to
administer.

While the assessment method has shown
to improve property tax collection rates
significantly for different areas of a mu-
nicipality, it does not accurately reflect the
actual value of land and property, po-
tentially undervaluing the land/property,
leading to unequal distribution of taxation.

Points-based assessment is a hybrid be-
tween an area-based and market-based
valuation system. It uses the surface area
of land and observable characteristics such
as access to paved roads, electricity access,
or criminal records of the neighborhood.
The characteristics—if affecting market
value —are given negative or positive
points based on a rough judgement. This
method is less precise and more complex
than the capital market or rental value as-
sessment. However, it is less data-intensive,
easier to administer, has high potential

to be automated, is more transparent,
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Figure 30

Approaches to asset valuation

Valuation
approach

Depreciated
book value

Replacement
cost (or value)

Market value

Description

Original asset cost depreciated over
the economic life of the asset.

It is used to reflect the historical
cost of acquisition and has no bear-
ing on the price a buyer is willing
to pay if the asset is sold.

Assets can be bought from the
private sector then sold back at the
end of their useful lifespans.

Estimated cost to replace the asset
with one that meets current codes
and standards.

This is primarily used for physical
infrastructure, such as roads, bridg-
es, water and wastewater assets
and landfill sites, as these assets are
not typically sold by a government
to the private sector.

What the asset will sell for based on
the current market, typically based on
sales of similar assets.

Factors that can affect market
value, include economic condi-
tions, type of land (serviced

or unserviced), zoning and
contamination.

How to calculate

Take the known purchase price of
an asset and depreciate it accord-
ing to government accounting

policy.

Acceptable depreciation methods
include:

* Straight line

* Declining balance based on a per
cent of the book value from the
previous year

Estimate construction cost of new
asset that considers all elements of
the existing asset, including:

* Changes required to meet cur-
rent codes and standards

e Technological changes

* Redundancy in existing asset

* Resilience

Replacement cost can be depreci-
ated to reflect remaining service or
economic life.

Sales comparison (for land or
buildings)

e Compare prices of similar assets

recently sold on the open market.

* Adjust for differences (e.g. size,
location, age) if no comparable
assets.

Income capitalization

* Rental property: estimate value
of property from current revenue
stream.

* Redevelopment: estimate value
of property based of future rev-
enue potential.

The cost approach

e Estimate the price a buyer should
pay for a piece of property as
equal to the cost to build an
equivalent building.

* The property’s value is equal to
the cost of land, plus total costs

of construction, less depreciation.

Applications

Equipment
Vehicles

Computers

Buildings

Infrastructure

Buildings

Land

Can also be used for equip-
ment that holds value, such

as some vehicles, trucks and
heavy equipment.



The importance of
proper valuation for local
revenue generation: the
example of land

Quite often, local governments are ‘land rich, money
poor’. They do not have the resources to provide basic
public infrastructure, but they do possess substantial
wealth in the form of urban land that they own or
control. Some local governments sell or lease this land
for housing, commercial or industrial uses at prices

well below market value—even in prime locations and
despite strong demand for market-priced land. As a
result, the local government loses out on revenues that
might even compare to its annual budget. Meanwhile
the users of the land essentially receive a hidden subsidy:
the difference between the true market value of land
and the below-market price they pay.

This mismanagement of public wealth occurs for a
variety of reasons. Local governments might treat land

and can be communicated fairly easily to
the public.26

In conclusion, good financial management
ensures that the asset management work of
your government or organization is afford-
able and makes financial sense in the long
term. You have to gather the right financial
information, which comes from proper and
periodic financial reporting. This information
can be supported by national financial poli-
cies, historical revenues, industry trends, asset
valuation, etc. Effective demand and life cycle
management also requires investment plan-
ning to specify what you can actually afford
to do. Infrastructure projects that are based
on sound financial planning can ultimately

as a free resource and not recognize its market value,
or corruption might result in the underpricing of local
land. In some cases, ill-guided land policy might supply
subsidized land, even at prices below cost recovery, for
homes and condominiums that are geared towards
the middle class. The poor are shut out and forced

to seek informal housing options. A more nuanced
and diversified policy would combine several pricing
mechanisms for land allocations, including open
auctions, limited-access auctions and allocations at or
below cost recovery.27

Evidence shows that properly generated land-

based revenues can pay for urban infrastructure and
even produce surpluses with which to fund social
programmes such as subsidized housing. For example,
China has paid for urban infrastructure with revenues
from land auctions.28

Contribution provided by Olga Kaganova for the purposes of
this handbook. Adapted with the author’s permission.

improve your financial capacity for more
projects in the future that will serve your
community.

2.6 Asset operations

Asset operations refer to the day-to-day
activities associated with planning, acquir-
ing, using and disposing of an asset. They also
comprise the people and equipment neces-
sary to ensure that assets deliver the services
that have been promised to the community at
the expected performance levels.

The objective of financial management is to ensure that efficiency gains of
asset management [lead] to larger social and economic gains for the municipal

population.

A Toolkit for Municipal Asset Management, p. 18 29
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Figure 31

Elements of operational planning

EMERGENCY MANAGEMENT

How we deal with immediate service disruptions due to natural disasters or unusual events.

BUSINESS CONTINUITY

How we maintain critical services over the longer term when the functions that support them are disrupted. For ex-
ample, the main transmission grid is damaged due to a major storm or vandalism.

ENERGY MANAGEMENT

How we minimize energy usage by our assets, such as electricity, water and fuel. For example, our policy is to turn

lights off in government buildings in the evenings.

UTILIZATION

How we maximize the use of our assets so that they are close to capacity and we get the best return on our invest-
ment. Underuse costs us money and time. Even if a building is only partially occupied, we still pay to operate and
maintain it as if it were fully occupied. Overusage will result in additional costs or possible early failure of an asset.

SUSTAINABILITY

How we operate our assets so that we don't compromise service delivery through overuse. For example, overuse of a
borehole could result in it running dry. Recycling is also an element of sustainability. We need to determine what we

will recycle and how.

2.6.1 Operational planning and
delivery

Some 65-80 per cent of life cycle costs occur
during the ‘Use’ phase.30 These cover the
costs of operating and maintaining an asset.
O&M plans and strategies enable us to keep
assets in adequate condition, meet service
delivery needs and minimize costs. It is espe-
cially important here to know which are your
critical assets and how to minimize their risk
of failure.

Operations plans and strategies focus on
service delivery. The five key elements in op-
erational planning are detailed in Figure 31.

Maintenance plans and strategies, on the
other hand, focus on how to keep assets
functioning as required to meet service objec-
tives. They can address one asset or a group of
related assets.

For a given task, preventive maintenance
(regularly scheduled inspections and minor
maintenance activities, such as changing
filters, lubricating equipment or cleaning
sewers) costs less than corrective mainte-
nance (repairs to defects or failure of minor
components) and significantly less than
reactive maintenance (responding after
something has broken).

Unfortunately, we do not see the immediate
impact of not undertaking preventive and
minor maintenance. Consider a garbage col-
lection vehicle. It needs regular oil changes,
tire rotation and lubrication of moving parts.
If we do not do any of these things, the ve-
hicle will not break down today or tomorrow.
We might start to see an increase in fuel con-
sumption, we may not be able to drive it over
poor roads, but it will not fail outright. Never-
theless, its service life is being shortened. The



Figure 32

The ‘law of fives'—
Deferred maintenance
will cost you

Preventive

maintenance
1x

Corrective
maintenance
5x

Reactive
maintenance
25x

major components will eventually fail—the
gearshift or an axle could break. Instead of
lasting another ten years, it will last only five.

Indeed, the cost of deferring maintenance

is subject to de Sitter’s ‘law of fives’ (see
Figure 32).31 The rule states that if you wait to
perform minor repairs as part of preventive
maintenance, they will become moderate
repairs costing five times more, and if still left
unattended to, will turn into major repairs
costing another five times more. Mainte-
nance turns from preventive to corrective

to reactive.

In reality, few if any local governments can
afford to undertake preventive maintenance
on every asset. So, a balance must be struck
between preventive, planned and scheduled
maintenance (e.g. inspections) on the one
hand, and unplanned, reactive maintenance
often arising from unexpected failures on the
other. To achieve this balance, we first need to
have a maintenance strategy that:

¢ |dentifies our critical assets based on the
risk to service delivery if the asset were not
available.

* |dentifies all statutory and regulatory com-
pliance requirements.

* |dentifies roles and responsibilities for asset
maintenance.

* Identifies intervention levels—at what
point will we consider major maintenance
or replacing assets?

We then need to develop a maintenance plan
to implement our strategy. What activities
will we undertake when and at what esti-
mated costs?

The following key maintenance activities are
included in the plan:

e Actions to be taken for critical and
non-critical assets to keep up with
normal use:

o Inspecting, testing and monitoring for
safety and compliance
o Preventive maintenance
o Corrective maintenance
* Programme of scheduled maintenance
activities
* Delivery mechanisms to be used, whether

in house, through the private sector or a
combination

* Performance indicators to signal when
major maintenance, rehabilitation or renew-
al is needed

Let us consider a maintenance plan for street
lighting. Here are some areas our strategy will
need to consider:

* Type of power source (solar or electric)

* Type of lamp

* Actions on lamp failure (e.g. replace individ-
ually upon failure, scheduled replacement
of all lamps)

* Cleaning requirements (essential for
solar panels)

* Performance indicators, such as response
time to address faults for hazardous

65



66

or non-hazardous events or to repair
power outages

* Performance monitoring protocols, such as
inspection and reporting frequency

* Replacement criteria

* Qualifications and skills of mainte-
nance personnel

* Stock levels and equipment needed

Our operational planning is reactive.
We fix on failure—the user informs
us that there is a problem. We don’t
have enough resources to keep

up so it’s a financial and human
resource challenge to take care of
everything.

A local government official of Tanga Municipality,
Tanzania 32

The maintenance plan balances the total costs

Community-based rural
road maintenance by
women ethnic minority
groups in Western
Yunnan, PRC::

Traditionally, rural road maintenance in Dehong
Prefecture in Yunnan Province was carried out through
voluntary contributions from communities along the
road, typically 1-2 days per year, with maintenance tools
purchased through provincial and local maintenance
subsidies. Due to limited labor inputs and a lack of skills
training, maintenance quality was suboptimal and roads
continued to deteriorate.

Through a $250,000 USD technical assistance project
from the Asian Development Bank (ADB), the provincial
transport department allowed more flexible use of
provincial maintenance subsidies. This made it possible
to finance the remuneration of 28 women maintenance
groups that work year-round under a performance-
based routine maintenance contract to keep the roads

of doing the activities with the total risks of not
doing them, i.e. the impact on service delivery.
For each asset included, the plan identifies and
prioritizes the activities to be done and the
costs associated with them. From there, we
can aggregate the costs to get a total main-
tenance cost for all assets in the plan, i.e. how
much we need to spend to maintain street
lighting throughout the city in a given period
of time. We can further aggregate mainte-
nance costs for all public assets (not just street
lighting), and these costs become a part of the
overall investment plan discussed earlier.

Investing in the maintenance of assets can
also bring positive socioeconomic benefits
such as gainful employment and female em-
powerment. Check out the box highlighting
the key role of women'’s groups in the upkeep
of rural community roads in Yunan Province,
People’s Republic of China (PRQC).

open and in good condition. 129 women, mainly ethnic
minorities, were provided with technical and managerial
training and employed in rural road maintenance with a
flexible schedule to carry out other household and farm
responsibilities.

As a result, not only have the roads improved, but wages
obtained from the maintenance work have provided

a major boost to women’s household incomes, raising
them beyond the country’s official poverty line and
providing them with greater decision-making power

in their households. This project has demonstrated
potential for wider application in PRC and other
developing countries.

Strategy 2030 of the Asian Development Bank (ADB) identified
“making cities more livable” as one of its seven operational
priorities. It aims to improve coverage, quality, efficiency and
reliability of services in urban areas; strengthen urban planning
and financial sustainability of cities; and improve urban
environment, climate resilience and disaster management

of cities. Learn more at https://www.adb.org/documents/
strategy-2030-op4-livable-cities.

Contribution provided by the Asian Development Bank for
the purposes of this handbook. Adapted with the authors’
permission.



2.6.2 Setting goals and
performance measures

We must review the goals and levels of service
we set as part of demand management to
ensure we are meeting them. If not, we need
to figure out why. Is the asset not performing
as expected for technical reasons? Or have
the goals and LOS become irrelevant due to
demographic or other changes? If there are
performance issues, are they customer-related
or technical, i.e. are they due to a sudden in-
crease in demand, for example, or are they due
to the condition of the asset?

Using performance measures will help us de-
termine these answers.

Our goal and our measures must be ‘SMART' —
Specific, Measurable, Achievable, Relevant,
Time-bound (see Figure 33).

Let us apply ‘SMART’ to our example from
earlier on water provision. In Figure 12 of

Figure 33

SMART goals

Specific

Section 2.3.3, we established the national
goal, performance goal, levels of service,
LOS attributes and the service area. Now, we
need to identify relevant performance tar-
gets for each attribute. Figure 34 categorizes
the specified attributes as either technical or
customer-based and lists 1-2 performance
measures for each.

Let us return to our goal: to provide safe and
reliable basic water supply to 95 per cent of
population by 2025.

Is it 'SMART'? Yes!

Now let us look at our performance measures.
Are they ‘SMART"?

Perfect performance may not be attainable
and, even if so, not all of the time and not
along every measure (attribute). This is why
we specify performance targets that are
more within reach, while still satisfying at-
tributes such as reliability, availability and
responsiveness.

o I\

What exactly do you want to accomplish and why? What are
the expected results?

Measurable

What are you measuring and how? Is it simple and repeatable?

Achievable

Set realistic goals and targets for achieving them. Unachievable
goals may discourage people.

Relevant

Align goals with broader national government goals and per-
formance measures.

Time-bound

Set a deadline for each goal. Otherwise, there is no urgency to
achieve it. Goals should frame concrete activities, not become
aspirations or ideals that cannot be lived up to within a
reasonable time frame.
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Figure 34

Performance targets for technical and customer-
based LOS attributes—water provision example

Technical
attributes and
performance
measures Reliability
» <10 breaks per 10km
of pipe per year
o <25 service
disruptions per year
per well

Availability
« Water yield >25L per
person per day
1 borehole per 1,000
people

Compliance
All regulatory
requirements met

For example:

* Less than 25 service disruptions per year per
well, 95 per cent of the time.

* Water yield > 25L/person/day, 90 per cent
of the time.

* Customer complaints will be responded to
within 24 hours, 95 per cent of the time.

There may be instances where we do want to
achieve 100 per cent performance, such as
attributes related to compliance and safety.
For example, safe access to the water supply
is especially important for women and girls in

Customer-based
attributes and
performance

measures Responsiveness

Respond to customer
complaints within 24
hours

Accessibility
Boreholes accessible
16 hours per day, 7
days per week

Safety

Women have safe
access to community
boreholes

places where they are primarily responsible for
water collection.?4 This job is time-consuming
and potentially dangerous. A more appro-
priate SMART performance measure for the
attribute could read as follows: Women

have safe access to community boreholes at
all times.

It is not enough to have performance targets.
We must check our progress towards these
targets and also record our findings over time
so that we can monitor any changes, par-
ticularly drops, in performance. If we are not
meeting our targets, we need to figure out



why and how to fill the gaps.

2.6.3 Measuring performance

Information about asset performance is es-
sential for managing assets throughout their
life cycles. Measuring asset performance
(and monitoring it, which we cover in the
next section) helps us know whether the
implementation of our asset operations and
maintenance plans is meeting the goals and
performance targets we set.

Before collecting any data, we need to de-
termine what asset information is critical for
decision-making and how we will go about
obtaining it, including the necessary expenses

Figure 35

(e.g. salaries of maintenance personnel). Chap-
ter 5 looks at the data collection process in
more detail, including how to collect data on
asset performance.

Performance measurement methods must be
clearly defined and replicable. Anyone with
the appropriate level of training should be
able to get the same result from the same
method. Where possible, we need to quan-
tify words such as ‘consistently’, ‘routinely’,
‘occasionally’ and ‘sometimes’. Without any
numeric measures, we cannot compare
performance from one year to the next or be-
tween assets. Measurement methods should
also be as simple as possible to collect the

Comparison of performance and service life

condition ratings

Condition .
. Service life-based

rating

1-Excellent >90 per cent of service life remaining

2-Good 75-90 per cent of service life remaining

3-Fair 50-75 per cent of service life remaining

4-Poor 25-50 per cent of service life remaining

5-Failing <25 per cent of service life remaining
Figure 36

Performance-based

Asset is like new, only preventive maintenance required.

Asset is showing minor deterioration, with minimal need for
minor repairs.

Asset is showing normal signs of deterioration, with ongo-
ing need for minor repairs.

Asset is showing rapid deterioration, with ongoing need for
replacement of major components.

High risk of failure/breakdown, with excessive maintenance
required and repair costs incurred.

Performance-based reliability rating

Reliability rating
1-Excellent
2-Good

3-Fair

4-Poor

5-Failing

Performance measures

Always (100 per cent of time) meets performance measures
Consistently (95 per cent of time) meets performance measures
Routinely (75 per cent of time) meets performance measures
Occasionally (50 per cent of time) meets performance measures

Seldom or no longer meets performance measures (<25 per cent of time)
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necessary data.

Let us look at how to do this for two of the
service attributes we discussed earlier: condi-
tion and reliability.

Condition rating tools do not have to be com-

plex. Here are two simple methods we can use.

The first is based on remaining service life, and
the second is based on observed performance
(see Figure 35).

Just as we cannot afford to maintain every-
thing, we cannot afford to inspect everything.
The service life method can be a paper or
desktop exercise to help us quickly determine
the overall age-based condition of our portfo-
lio. As long as we know when we acquired our
asset and its service life, we can determine its
condition. We can then use this information to
set up a more detailed assessment for those
assets in fair or lower condition.

Photo © JC Mcllwaine/UN Photo

We can assess reliability based on how our
asset meets the performance targets we set
for it (see Figure 36).

2.6.4 Monitoring performance

Information is of no use if it does not help us
track asset performance. This activity is called
‘performance monitoring’. The information we
measure and monitor at the operational level
tells us how well we are managing service
delivery. An asset may not be performing as
expected, and monitoring this can lead us to
take corrective action.

Let us continue with the water provision
example to see how performance metrics can
help us understand performance issues and
the importance of monitoring performance.

Our target for availability is a water yield of >
25L/person/day, but recent testing indicates
that the yield has dropped to 20L/person/day
for five of the days in the past month. There
could be a range of reasons for the lower yield,
so we need to investigate.

« Isitdue to reliability?

o Are there service disruptions?

o Are there breaks in the pipe?

o Is the pumping equipment functioning?
If we have been monitoring service disrup-
tions and their cause, we will know if it is due
to equipment or flow.
* [s it due to condition?

@ |s our pump getting old?

o Are there breaks in the pipe?

o Is the pumping equipment functioning?
If we know the age of our equipment and
have been monitoring maintenance activities,
we will know if this is our cause. If not,
* |s it due to functional performance?

o Are we seeing reduced flow at other
boreholes that would indicate a problem
with the source?



Figure 37 (Figure 4 revisited)

Information and the asset management framework

Asset management policy

Strategic asset management plan
AM strategy, plans, supporting policies and procedures, etc.

DEMAND
MANAGEMENT

- Current and future
demand
- Regulations
- Level of service
plan

LIFE CYCLE
MANAGEMENT

- Asset portfolio

- Life cycle analysis

- Risk management

- Capital improvement

FINANCIAL
MANAGEMENT

- Financial analysis
(affordability

- Benefit-cost analysis

- Funding plan

+ Decision support

Asset management information system
including asset register database

Operations
Plan, Acquire, Use, Dispose

o |s there a drought and a drop in the
water table?

o |s there increased demand, exceeding the
capacity of the borehole?

If we have been monitoring weather patterns
or the number of people using the borehole,
we will know if this is the problem.

Once we establish what, when and why, we
can determine our options for how to improve
service delivery.

It should be clear by now that asset manage-
ment is not static. We need to change and
adapt as our organizational and community
needs change. The information we learn from
measuring and monitoring the performance
of our assets feeds back into our asset man-
agement framework. It informs policy and can
lead us to modify our strategy and direction.

These links were shown by the upward
green arrows in Figure 4, reproduced here as
Figure 37.

In addition to monitoring asset performance,
we need to periodically review the per-
formance goals and targets themselves to
ensure they are still ‘SMART". An asset may be
performing exceedingly well, so we can set a
higher goal and adjust our targets upwards
(and vice-versa). These adjustments will also
impact on our O&M strategies and plans, i.e.
we may be over-investing resources for the
same performance outcomes.

We need to define the procedures for moni-
toring assets and also for reporting the results,
as information will eventually be fed up to the
strategic level where it is checked against our
broader, organization-wide goals and objec-
tives. These activities rely on personnel with
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specific responsibilities and skills that they
may need to acquire through training. Who
will undertake this activity —internal staff,
external experts or both?

Let us now look at what we need to imple-
ment asset management in our organization.

2.7 Organizational
factors that enable asset
management

Within every organization, there are human
and technological factors that enable asset
management. This section is designed to help
you identify the people and things that can
facilitate your work as an asset manager or, if
these are lacking, to identify and demonstrate
the need for them to the relevant deci-

sion makers.

2.7.1 Human factors

Organizations that are successful at asset man-
agement should have:

Figure 38

An asset management champion (or
focal point), meaning a senior-level
individual tasked with promoting asset
management internally and helping to
coordinate interactions with external
stakeholders. In the beginning, this need
not be a new position. A highly motivated
local government official with relevant
expertise could champion asset manage-
ment alongside their routine portfolio.

As the benefits of asset management
materialize over time, the local govern-
ment should entertain establishing a new
senior-level, full-time position for an asset
management focal point.

An asset management team compris-
ing key personnel from, or qualified to
engage with, the finance, engineering/
works and planning departments.

The third factor is support from the local
council and senior management team.
This ensures the champion and team can
advocate for asset management both in
principle and in practice. This relation-
ship is crucial in developing an asset

Asset management champion’s position within an

organization

Mayor

Designated asset
management
champion

Ward commitee chairs
or similar community
representatives

City directors or
town clerks

Local council
committee chairs



management ‘culture’ within government
and ultimately ensuring accountability
and transparency to the electorate. Do not
feel discouraged as it can take time and
effort to convince staff and community
members of the benefits and to get their
buy-in. Without political support and vis-
ibility though, the champion’s mission is
unlikely to be accomplished.

Figure 38 shows where the asset manage-
ment champion might sit in relation to the
local government’s corporate and strategic
planning team.

The specific organizational structure of the
local authority and its departments can vary
between localities and countries. Regardless of
the specifics, it is important that asset man-
agement roles and responsibilities are clearly
defined for all stakeholders who actively
manage assets, and that they have the skills
and tools needed to do their jobs. This may
require additional support through mentoring
or training.

Can you wait 30 minutes?

My asset management team had arrived to speak

to the technical and financial staff of a council but
were asked to wait. It turned out that with everyone
in the room, they were embarrassed to admit that
they did not actually know each other and wanted
the chance to introduce themselves before they met
with us.

Moral: Asset management is teamwork and
many are involved—so know your team!

Anecdote provided by Penny Burns, Chair at Talking
Infrastructure (https://talkinginfrastructure.com/), for
the purposes of this handbook. Adapted with the author’s
permission.

2.7.2 Technological factors

We have discussed the critical role of informa-

tion in asset management and looked at some
of the data we need to capture, particularly for
performance measurement and monitoring.

How to actually capture data can vary: elec-
tronically in some places and on paper in
others, for example.

In any case, asset management information
systems enable local governments to capture,
share and manage asset information efficiently
and effectively (see Chapter 5). This infor-
mation can then be analyzed to help make
decisions on asset operations, budgeting,
planning and other asset management activi-
ties. The information system does not need
to be complex but appropriate for the orga-
nization given its goals, needs and available
resources.

For example, a map with pins can display the
location of critical assets and use color coding
(like red, yellow, green) to communicate each
one’s condition to decision makers. For reason-
ably sized asset portfolios, such a map can be
easily updated and as effective as geographic
information system (GIS) software, which

has become popular but is still not accessible
everywhere. Other tools might include asset
record books, logs or spreadsheets.

A basic asset management information system
should record the core asset data we discussed
in Chapter 1 (e.g. size, material, location, age)
and be linked to the financial system. Asset
information reports can then be manually gen-
erated as needed. A more sophisticated asset
management information system would also
capture performance data and enable some
standardized electronic reporting. Regardless
of how much information is captured, it must
be accurate and timely. Otherwise, it will not
be useful and can lead to poor decisions and
outcomes. Chapter 5 specifies the criteria for
validating data.

Asset management is a business prac-
tice, not a software solution. Many
communities find that a spreadsheet
is all they need to get started.

Technical Working Group of FCM's Municipal Asset
Management Program35
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Before designing or acquiring an asset man-
agement information system, there are
important factors to consider. These are
outlined in Figure 39.36 The second step
cannot be stressed enough: if you do not
know what information is needed and why, no
system can help.

As will be obvious from the preceding sec-
tions of this chapter, while a good asset
management information system aids
decision-making, it is not a substitute for an
asset management strategy and plan. In-
formation processes should be effectively
incorporated into the entire asset manage-
ment framework.

Figure 39

2.8 International stand-
ards and guidelines

International and national accounting organiza-
tions around the world have created standards
for how physical assets should be valued and
reported. The Conceptual Framework for Finan-
cial Reporting was issued by the International
Accounting Standards Board in September
2010 and revised in March 2018.37 It defines
assets from financial and economic perspec-
tives and identifies what information we need
to capture to meet financial reporting stan-
dards. These standards, like those discussed
below, are designed to advance accuracy,
transparency and comparability, and thereby to
facilitate evaluation and to guide policymaking,
investment and resource allocation.

Asset management information considerations

How will the system support you at each phase of an asset’s life cycle?

. e Plan
Business

¢ Acquire
processes

e Use
* Dispose

* What analysis do you want the asset management system and its software to do?

Information

* What business processes will it feed?

* How do you want the information to be displayed or reported?

e Where and how will the data be stored?

* What is the cost of the system?
* |s training included?

* Where do you get technical support and what is the cost?
 Canyou add to it and if so, what will it cost?

Cost

* What training do you need and who needs it?
* Who will manage your system?
* Who will ensure data quality?

Sustainability




Exercise 4

Consider your solid waste management vehicle fleet and answer the following:

a. Draw the organization chart for your organization. Do you have an asset management team? If
not, where do you think the team should be in the chart?

b. Do you have any technology tools to help you with asset management? If so, what are they
and what issues do you have with them?

2.8.1 ISO standards Standards Council of Canada, Nepal Bureau
of Standards & Metrology, Tanzania Bureau

Since 2014, local and national authorities have of Standards and Uganda National Bureau of

been able to use standards developed by the Standards.38
International Organization for Standardization ' )
(1SO) to link the pillars of asset management. The most common ISO standards in use in-

' ' ) clude those covering quality management,
The ISO is a non-governmental international environmental management, health and
standards development organization head- safety, energy, information-technology securi-
quartered in Geneva, Switzerland. It has 164 ty, food safety and risk management. We now
members who are represented through turn to those that address asset management.

national standards bodies, such as the Ban-
gladesh Standards and Testing Institution,
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Figure 40

ISO 5500x asset management series

ISO standard

ISO 55000:2014 “The Principles”

Asset management—OQverview, principles and
terminology3°

ISO 55001:2014 “The System”

Asset management—NManagement
Systems—~Requirements40

ISO 55002:2018 “The Guideline”

Asset management—NManagement Systems—Guidelines
for the application of ISO 5500141

2.8.1.1 ISO 5500x series of standards

The ISO 5500x series evolved from a British
standard first published in 2004 and compris-
es the three standards outlined in Figure 40.

The series was developed to be used by any
organization for the management of any type
of asset, for example:

* “Infrastructure and industrial sectors
(energy — production, transmission and
distribution, water and wastewater services,
telecommunications, railways, urban transit)

* Infrastructure-oriented “public services”
(airports, hospitals, roads)

* All economic sectors where production
or services are regulated by govern-
ment agencies

* (Capital-intensive industries and high
value-added companies (mining, petro-
chemical, manufacturing)

¢ Real estate sector (residential, commer-
cial, cultural)

* Service organizations (software, consulting,
professional services).”2

The benefits of adopting ISO 5500x include:

* Improved asset performance

Content

An overview of asset management, the principles, standard
terms and definitions applicable and the attainable benefits.

What is required to set up, execute, maintain and improve a
“management system for asset management”, in other words,
requirements for the development of an integrated, effective
management system for assets. However, the document does
not specify how to do this.

Guidance on the design of the asset management system
as well as on the implementation of the requirements in 1SO
55001.

Better return on investment
* Improved risk management

* Supporting business growth and
improvement

* Reliable decision-making linked to organi-
zational goals and objectives

* Enhanced stakeholder confidence and orga-
nizational reputation

In 2019 the ISO published ISO/TS 55010:2019
Asset management— Guidance on the align-
ment of financial and non-financial functions
in asset management. This addressed the
disconnect between asset management and
the financial functions noted earlier in this
chapter.43 This new standard gives advice on
how organizations can achieve effective and
efficient interaction between asset manage-
ment, finance and accounting functions. This
can result in improved internal controls; more
transparent, complete and timely reporting;
a more efficient measurement of key perfor-
mance indicators; and enhanced availability
and accuracy of information for decision
makers. In total, these can contribute to the
achievement of an organization’s strategic
objectives.



2.8.2 International
infrastructure management
manual

One of the most widely used guidance docu-
ments published to date is the International
Infrastructure Management Manual (IIMM).
Published by New Zealand Asset Management
Support (NAMS), a not-for-profit company
owned by the Institute of Public Works Engi-
neering Australasia (IPWEA), the fifth edition
of the document, published in 2015, incorpo-
rates the ISO standards.44 If the ISO standards
outline what to do, then the IIMM provides
guidance on how to do it.

Although the manual is focused on infra-
structure, the general guidance can easily be
adapted to all categories of physical assets we
have discussed in this chapter.

2.8.3 Communities of practice

We are not alone on our asset management
journey. There are many communities of
practice that can be engaged to provide sup-
port and additional guidance. These include
the Institute of Asset Management (IAM), a
UK-based international professional body for
whole life management of physical assets that,

Figure 41

in addition to providing guidance, offers sev-
eral levels of asset management qualification.
Other communities of practices also provide
guidance documents and templates that are
readily accessible from the Internet.

Examples of national communities of practice
are shown in the Figure 41.

A community of practice (CoP) is
a group of people who share a
common concern, a set of prob-
lems, or an interest in a topic and
who come together to fulfill both
individual and group goals.

Source: Edmonton Regional Learning Consortium,
"Creating Communities of Practice", accessed 24
November 2020.

Examples of national communities of practice

v

o w_.
AUSTRALIA " *"' CANADA 1 SOUTH AFRICA
—— L £

* National Asset * Federation of Canadian e Construction Industry
Management Strategy Australia Municipalities Development Board
* Asset Management Council * Canadian Public Works Association * |nstitute of Municipal Engineering
* The Asset Institute * Canadian Society for Civil of Southern Africa
e The Australian Water Association Engineering * South African National Treasury
o The Water Services e Canadian Institute of Planners * Southern African Asset Manage-
Association of Australia * Government Finance Officers ment Association
e Institute of Public Works Engineer- Association
ing Australasia (IPWEA) e Canadian Network of Asset
Managers
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Exercise 5

a.

Which ISO standards are you familiar with?

b.  What is the name of your national standards body? Name one standard that your country has

participated in the development of.

Which communities of practice exist or, if they do not exist, are needed in your country or
locality?

To become a middle-income country by 2040 and to achieve the Sustainable
Development Goals require a concerted effort by authorities at the national
and sub-national levels to formulate, implement and adjust coherent develop-
ment strategies that place at the forefront of their political agendas the delivery
of essential services and associated investments into small- and large-scale
infrastructure. This effort also requires serious steps by national and local gov-
ernments to prioritize the management of physical and publicly owned assets in
key decision-making processes. Such assets (land, buildings, health and educa-
tion facilities, infrastructure like roads, water and sanitation systems, solid waste
disposal facilities and electricity grids) are the backbone of improved delivery of
essential public services.

Joel Mundua, UNCDF LEAD Specialist in PML Daily 45
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Chapter 3

Assessing asset
management needs
and capacity

Key takeaways

A successful start to asset management requires a comprehensive assessment of current
needs and challenges. The UN/DESA-UNCDF Asset Management Diagnostic Tool offers a
simple way to do this.

The three-part assessment takes into consideration the many factors and stakeholders in-
volved in asset management. An evaluation against set criteria (defining ‘Basic’, ‘Elementary’,
‘Progressing’ and ‘Advanced’ levels) results in a summary of recommended areas for policy
intervention.

The main aim of the Diagnostic Tool is to measure and raise governments’ awareness of asset
management techniques. It is only the first step towards better asset management and should
be followed by a concrete plan of action.



84

3.1 Aboutthe UNDIagnostic TOOl .....ovueiiii e e eenens 86

3.1.2  General asseSSMENt PIOCESS .. ...t e e e e e 88

3.1.3  Stakeholder consuUltation. . ... ... 88

3.2 Part 1—Self-ass@SSMENt . . . ..ottt 20
3.3 Part 22— ON-site @sseSSMeNt . ...t 96
331 Understanding and defining requirements. .. ....... ... 96

332 Life cycle decision-making . ... ... 96

333 Asset management enablers. ... .o 96

334 ConduCting INTEIVIEWS. ..o 104

3.3.5 DOCUMENTING FOSPONSES. &\ vttt ettt et ettt e e et e e e e 107

34 Part3—Evaluation. . ... ... e 109
3.5 Part3—Recommending interventions. . ........o.vuvivtiriiin it 17
3.6 Preparing an asset management profile. ............ooiiiiiiiiiii i e 118
EX OIS T o 88

EXOICISE 2 i e e 94

ST (ol 1= 108

EX OIS 4 o 116

(= o Y 119

EX OIS B .ottt e e e 121

Figure 1 Diagnostic Tool spreadsheet tabs ......... ..ot e 87

Figure2  Diagnostic Tool awareness leVels. . ........oin it e e e aens 87

Figure 3 DiagnostiC TOOI PrOCESS. . .. v vttt ettt ettt et et et e e e e e e et ie e e e neens 88

Figure4 Who participates in the Diagnostic Tool process?.........c.veuiin i iiiiii it 89

Figure 5 Diagnostic Tool self-assessment CoOVer sheet. .........oovviiiiiiiiii it eie e, 90

Figure 6 Sample cover sheet (Part 1) for SUPErtown ... ....oouiiiiiiii et 92

Figure 7 Sample self-assessment for SUPErtown (@). ........oeneiniiiin i i 92

Figure 8 Sample self-assessment for SUPErtown (B) ........ovuiiiiiin i e e 93

Figure 9  Sample self-assessment for SUPEIrtOWN (C). .. vvueu ettt i 95

Figure 10 Diagnostic Tool on-site assesSMENt (@) ... ....euentin et e 97

Figure 11 Diagnostic Tool on-site assessment (D) . .....vuiuerei et e e e e 98

Figure 12 Diagnostic TOOl ON-Site @sSeSSMENT (C). .+ ..ttt vttt ettt e e e ie e eeeeeans 99

Figure 13 Diagnostic Tool on-site assessment (d) . ......c.oouiinii it e 103

Figure 14 Diagnostic Tool evaluation cover sheet—interviewees...........cccoviiiiiiiiiiiiiiiiiinnn... 104

Figure 15 Sample cover sheet (Part 3) for SUPErtOWN . .....ouiii i e e 104

Figure 16 Interview methods for on-site assessments. ........ ..ottt i 105

Figure 17 Diagnostic Tool on-site assessment—Question T ........ouviiiii it ieie e, 106

Figure 18 Sample response in on-site assessment—Question 1 ..........oviiiiiiiiiniiiiiiii e, 107



Figure 19
Figure 20
Figure 21
Figure 22
Figure 23
Figure 24
Figure 25

Diagnostic Tool evaluation scoring guide —thefourlevels ...t 110

Sample response to Question 1, revisited. . .........oiiiii i e 13
Sample score evaluation sheet—QuUestion T........ ...ttt 114
Sample results table for SUPErtOWN . . ...t e e e 114
Diagnostic TOol results graphs ... ..o e 115
Steps to recommend INterveNtioNS. ... .o e it e 17
Sample table of contents for Supertown’s asset management profile .......................... 120

The terms in bold can be found in the Glossary.

85



86

In order to apply the principles and dynamics
of asset management discussed in chapters 1
and 2, an organization needs to take stock of
its asset management needs and capacity. In
this chapter, we explore a proven method to
identify and understand those needs and, in
the process of doing so, to stimulate the orga-
nizational awareness and capacity needed for
effective asset management.

The method consists of applying the UN
Asset Management Diagnostic Tool (hereaf-
ter referred to as, “Diagnostic Tool” or simply,
“tool”), which is based on international best
practices and has been refined through
practical experience. Although the Diagnos-
tic Tool is primarily intended for local asset
management, it can be adapted for use by
national authorities. This chapter examines
the Diagnostic Tool and applies it to the fic-
tional locality we call “Supertown”.

The Diagnostic Tool has four prime objectives:

* To introduce the concept of asset

A note on diagnostic
tools and how to use
them sensibly

Diagnostic tools are increasingly being designed to
support objectively verifiable, comparable assessments
of system set-ups and functioning in a wide range of
areas, including public financial management. They
are an effective means to get an initial, comprehensive
overview of the situation at hand. Based on
commonly agreed upon indicators, they allow for

a broader classification, comparison, ranking and
benchmarking. In that sense, they can be a useful first
step for supporting a dialogue on the strengths and
weaknesses of a system and informing approaches

for improving performance. However, when using

diagnostics, it is important to keep a few things in mind:

e Achieving high scores is not an end in itself. The
aim should always be to develop a system that
performs better, not one that scores better. Thus,
any measures taken in response to an identified
problem should be geared towards improving the

management to government organizations.

* To provide a simple means to assess
awareness.

* To assist government organizations with
developing actions to improve local asset
management.

* To provide a basis for developing Asset Man-

agement Action Plans (AMAPs), the focus of
Chapter 4.

Now we will explore the UN Asset Manage-
ment Diagnostic Tool. Let us begin by looking
at the components of the tool before focusing
on how to start applying it in more detail in
Section 3.2.

3.1 About the UN
Diagnostic Tool

The Diagnostic Tool is available as an Excel®
spreadsheet, which you can download from
https://www.un.org/development/desa/

functioning of the system rather than just meeting
the criteria required for the next higher score.

* The underlying reasons for a low score are rarely
revealed in standard diagnostics and require further
investigation. Seemingly similar problems do not
necessarily have similar solutions. Possible response
measures need to be adapted in light of the existing
framework conditions rather than adopting the
ones that worked in a very different context.

e Some important elements of the system may be
underexposed by the diagnostic tool as they cannot
be easily measured. It will be important to be aware
of these blind spots and make sure to explore them
using different approaches.

For these reasons, diagnostic tools are best used with
other analytical approaches that dig deeper into the
issues identified, e.g. by examining political economy
factors and organisational capabilities. Such approaches
help identify responses that will strengthen the

system at hand by considering the specific context it is
operating in.

Contribution provided by Gundula Loffler, Research Fellow at
the Overseas Development Institute, for the purposes of this
handbook. Adapted with the author’s permission.



financing/capacity-development/topics/
infrastructure-asset-management. The spread-
sheet has a series of tabs for each part of the
tool (see Figure 1).

Part 1 is a self-assessment. The purpose of
Part 1 is to get a government organization to
think about its goals, assets and challenges
with regard to four main categories of physi-
cal assets: land, equipment, buildings and
infrastructure. The self-assessment should be

completed before proceeding to parts 2 and 3.

Part 2 is an on-site assessment using a series
of 14 asset management questions that guide
the assessment team and the organization.
The questions, which are accompanied by
explanations and examples, are grouped into
three areas:

* Understanding and defining requirements
(four questions)

* Life cycle decision-making (five questions)

* Asset management enablers (five questions)

Part 3, which aims to pinpoint strengths,

weaknesses and areas of potential improve-
ment, is to be completed last and consists of

Figure 1

evaluating the responses from Part 2. Each
response is given a score reflecting the level
of current awareness within the organization,
as laid out in Figure 2. Scores can be assigned
in half-point increments. For example, a 2.5’
reflects the view that the organization exceeds
the minimum criteria for level 2 but has not
reached level 3.

Part 3 also provides an option to identify
target scores considered by an assessment
team to be appropriate for the organization to
achieve within 2-3 years, and to recommend
actions to achieve them.

The Diagnostic Tool concerns itself with aware-
ness because it is the necessary starting point:
one must be aware of what asset manage-
ment activities need to be done before one
can undertake them. If the organization’s
implementation capacity is constrained, this
will become evident and will need to be ad-
dressed so that the ability to implement asset
management is at least equal to the need.
Conversely, even unlimited capacity will be of
no use to an organization if it lacks awareness
of what must be done.

Diagnostic Tool spreadsheet tabs

AssetMgmt | Overview | Parti_Cover | Parti_CoverEx | PartiAssess | Partl_AssessEx | Sheeti | Part2 Onsite

Part 2_OnsiteEx Part3_Cover Part3_Eval '

Figure 2

Diagnostic Tool awareness levels

SO.

The government is aware of the need for asset management but has not been able to do

Elementary (Level 2)

some of the activities.

The governmentisaware ofthe need forasset managementand has started toimplement

Progressing (Level 3)
the categories of assets.

The government hasimplemented all of the asset management activitiesin atleast one of

Advanced (Level 4)

Thegovernmenthasimplemented theassetmanagementactivitiesinall of the categories
of assets under its jurisdiction.
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Exercise 1

Can you think of an aspect or activity of asset management about which your awareness exceeds

your implementation capacity? Explain.

Before we look at how to apply each part of
the Diagnostic Tool, let us get an overview of
the general assessment process. We will also
briefly examine how to engage and consult
stakeholders to ensure that we get the right
information to complete the assessment.

3.1.2 General assessment
process

Your government or organization can apply
the Diagnostic Tool however it sees fit. In the
beginning, you might invite an external as-
sessment team (e.g. experts from UN DESA,
UNCDF, UNOPS or other development part-
ners) to implement the tool in a few target
local governments and provide Training of
Trainers to national government officals, who
can then themselves train more officials in the
application of the tool. No matter the type of
assessment, your government or organization
will first carry out a self-assessment, which can
serve as a ‘health check’.

In this chapter, we will act as external con-
sultants visiting Supertown to conduct the
Diagnostic Tool alongside local officials and
stakeholders.

3.1.3 Stakeholder consultation

The first step in applying the Diagnostic Tool is
to ensure that the most relevant stakeholders
in the organization are identified and informed
that they will be part of the assessment.

Figure 3

Diagnostic Tool process

Part 1: Self-assessment
* Focal person appointed by organization to
coordinate responses with assessment team.

* Assessment team sends Part 1 to Chief Ad-
ministrative Officer or equivalent within
organization.

* Organization completes Part 1.

Part 2: On-site assessment
e Assessment team arranges Vvisit to organization
through focal point.

e Assessment team reviews Part 1 with
organization.

e Assessment team interviews key
stakeholders.

Part 3: Evaluation

e Assessment team sends Part 2 findings to
organization for review.

* Assessment team completes evaluation, recom-
mends interventions and lays out next steps.

* An 'asset management profile' prepared and-
provided by assessment team to organization.



Part 1 is targeted particularly at elected and
executive-level officials. The questions are
general and designed to provide an under-
standing of the government organization, its
philosophies, priorities, constraints and any
previous asset management activities. These
individuals do not need to know the details of
individual assets or how asset inventory infor-
mation is gathered. They should know what
types of assets the organization has and what
departments are responsible for them. They
should also know what national legislation
and policies apply to assets in general.

Key individuals or positions that should be
consulted to complete this part include:

* Mayor and Deputy-Mayor (of local
government)

e Chief Administrative Officer (CAO)

* Chief Finance Officer

* Senior Procurement Officer

e Chief Engineer

* Senior Urban Planning Officer

* Senior Community Development Officer

The questions in Part 2 are more specific to

Figure 4

key asset management practices and are
intended to be answered by local staff in
discussion with the assessment team. The
names of specific departments vary from
country to country but generally fall into the
following areas:

* Planning and Development

* Finance

* Procurement

* Engineering and Works

e Community Development

* Technical Services

A balance of stakeholders is important as
it helps ensure you receive critical informa-
tion from multiple departments while also

allowing different stakeholders to exchange
experiences and lessons.

The positions and titles of individual officials
involved in the diagnostic process also vary be-
tween countries. Figure 4 provides examples
of titles from four countries in which joint UN/
DESA-UNCDF assessments were conducted.

Let us now look at how to apply each of the
three parts of the Diagnostic Tool.

Who participates in the Diagnostic Tool process?

Examples from Bangladesh, Nepal, Tanzania and Uganda

e Finance Chief
e Revenue Chief
e Information Officer

* Secretary
¢ Accounts Officer
¢ Medical Officer

¢ Internal Auditor

* Procurement
Assistant

* Planning Chief
e Infrastructure Chief

* Slum Development
Officer

e Sanitary Inspector

e Assistant Water
Engineer

* Assistant Civil Engineer « Community
DevelopmentOfficer

Bangladesh & Nepal /" Tanzania

* Valuer

* Town Planner

* City Engineer

* City Water Engineer

* Community Develop-

e Statistician

* Head of Procurement
e City Treasurer

e City Environment and

B I Uganda

e Town Clerk

* Municipal Engineer

e Chief Finance Officer

* Enviromental Officer

* PrincipalHealthlnspector

e Senior Procurement
Officer

* Municipal Land Surveyer
* Municipal Planner

e Assistant Inventory
Officer

ment Officer

Sanitation Officer
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3.2 Part 1—Self-
assessment

Part 1 of the Diagnostic Tool consists of a
cover sheet and a questionnaire.

As shown in Figure 5, the cover sheet records
the name of the local municipality or juris-
diction along with the name of the person
responsible for submitting the assessment.
This person serves as the contact or focal point
for organizing the on-site visit and any neces-
sary follow-up.

The cover sheet provides us with basic infor-
mation on the local land area, population and
the local officials involved in asset manage-
ment. There are two population numbers,
both selected from drop-down menus, one

Figure 5

each for the daytime and nighttime popula-
tions. Both are recorded because there may be
a significant difference between the numbers
of people using local infrastructure (daytime)
and those also contributing to local taxes or
revenues (nighttime). For example, the popu-
lation can increase significantly during the day
due to an influx of tradespeople, commuters
working in the city and visitors.

It is also important to note whether the popu-
lation numbers recorded are actual or based
on the last census, as some time might have
passed since the last census and the local
population might have seen an influx of refu-
gees or immigrants.

On the cover sheet, we also need to list
the individuals actively involved in asset

Diagnostic Tool self-assessment cover sheet

Part 1 - Asset Management Self-Assessment: Cover sheet

Instructions

Please complete the blank sections on this form. See the next tab for an example.

Comments
Country:
Local government municipality/jurisdiction:
Daytime population:
Nighttime population: k
Person submitting assessment: ,uon
Title: 25,000 - 50,000 et
E-mail: 50,000 - 100,000
Telephone: 100,000 - 250,000

Date completed:

Asset management assessment participants
List all individuals involved in asset management
Name Title

[ verview Part1_Cover Part1_CoverEx Part1_Assess

250,000 - 500,000
500,000 - 1,000,000
1,000,000 - 5,000,000
More than 5,000,000

Part1_AssessEx

Email/contact info

Part 2_Onsite Part 2_OnsiteEx Part3_Cover




management (or those who should be going
forward). Many of them will be involved in
completing the self-assessment as well as Part
2 of the Diagnostic Tool.

~@~ Tips for Part 1 of the

-

2 Diagnostic Tool

If you are completing Part 1 of the
Diagnostic Tool:

* Provide a complete list of participants.

* Meet as a team and answer the questions as best
you can.

* Allow 3-4 hours to complete.

If you are reviewing Part 1 prior to
conducting a visit:

* Ensure key stakeholders are represented and con-
tact information is accurate.

* Review the completed questions.

* |dentify where information is missing or
incomplete.

The Part 1 questionnaire comes after the
cover sheet. It comprises 11 questions and
does not need much explanation. The ques-
tions are general and designed to provide

an understanding of the organization or
administration —its philosophies, priorities,
constraints and any previous experience with
asset management.

The amount of time required to complete
Part 1 will depend on how many stakeholders
are involved. Three to four hours is typically
enough time to answer all the questions.

If you are part of the team completing the
questionnaire, this might be the first time you
have met as a group to discuss these ques-
tions. The intent is to have a good discussion
of the issues facing your organization. You
should not be concerned if some of the ques-
tions do not apply or if you are unsure how to
answer them. You will have the opportunity
to discuss your responses and fill any gaps

during the on-site assessment.

Let us look at how the team from Supertown
completed the self-assessment.

From the cover sheet (in Figure 6), we see
that Supertown has a daytime population
of 52,000 people and a nighttime popula-
tion of only 25,000. Going into the actual
self-assessment (in Figure 7), we learn from
the responses to questions 1 and 2 that Su-
pertown’s predominant challenges relate to
population, traffic and flooding. We see these
reflected in the organization’s medium-term
goals, two of which are linked to traffic and
population growth.

Next, the organization is asked which types of
physical assets it owns and which of these are
critical assets. The questionnaire is prefilled
with different types of assets to select as ap-
propriate. There is also space to write in any
assets not listed. It is important that critical
assets be only those that have a direct impact
on service delivery. We are not interested in in-
dividual chairs, desks or filing cabinets. Instead,
major assets that have significant reputational
or functional value, such as a council chamber,
could be included.

Figure 8 shows Supertown’s physical assets
highlighted in yellow, with additional infor-
mation provided in blue by the assessment
team. We see that Supertown has no surplus
land, and it is responsible for educational
and health facilities. It also has many equip-
ment assets that are managed at the local
level. Most of its major infrastructure assets
are managed by the national government,
as seen, for example, by the “under Ministry”
comments, but Supertown does have a bus
terminal and is responsible for community
roads. The team also indicates that Supertown
must transfer funds to the Road Authority to
maintain all non-community roads.

The next seven questions are intended to
prompt officials and staff to think about criti-
cal assets, how asset performance affects the
delivery of services and asset management
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Figure 6

Sample cover sheet (Part 1) for Supertown

Part 1 - Asset Management Self-Assessment: Cover sheet

Instructions
Please complete the blank sections on this form.

Country:

Local government municipality/jurisdiction:
Daytime population:

Nighttime population:

Person submitting assessment:

Title:

E-mail:

Telephone:

Date completed:

Asset management assessment participants
List all individuals involved in asset management
Name

Charlie Delta

Echo Foxtrot
India Juliet

Kilo Lima

Mike November
Oscar Papa

Supertown Example

Comments
Anyland
Supertown
50,000 - 100,000 52,000
25,000 - 50,000 25,000
Alpha Bravo
Town Clerk
111 123 456789
Title Email/contact info

Senior Economist

Senior Accountant

Senior Urban Planning Officer
Procurement Officer

Community Development Officer
Treasurer

> Asset Mgmt Overview Part1_Cover Part1_CoverEx Part1_Assess Part1_AssessEx Part 2_Onsite Part 2_OnsiteEx Pa
Figure 7

Sample self-assessment for Supertown (a)

Part 1 - Asset Management Self-Assessment: Overall context Example

Instructions

Please answer in the context of needs, challenges and change pressures that impact or involve physical infrastructure and real property used by
the local government to serve its community. Do not be concerned if some of the questions are not applicable or you are unsure how to answer
them as they will be discussed during the on-site interview.

Questions

1. Please list three major local government economic, environmental and community development challenges you are facing in your community
that have an impact on the assets you have and how you manage them.

Population increase during the day - overcrowding infrastructure can't accommodate this

No place for traders - petty traders

Traffic during morning and evenings - three to five years will be untenable

Flooding in certain areas can destroy infrastructure & small farms, existing system not adequate, waste in system

2. Briefly describe the principal goals your local government has set for the next 3-5 years.
Area hospital & local health care centres

Relocate services out of city centre, e.g. bus terminal

Create two satellite cities

Revenue collection improvement

Overview Part1_Cover Part1_CoverEx Part1_Assess Part1_AssessEx Part 2_Onsite Part 2_OnsiteEx Part3_Cover Part3_Eval

3. Please indicate which of the following main physical assets are in your local government's inventory (Check/circle/highlight all that apply . 1
» Asset Mgmt




Figure 8

Sample self-assessment for Supertown (b)

Part 1 - Asset Management Self-Assessment: Overall context

Example

3. Please indicate which of the following main physical assets are in your local government's inventory (Check/circle/highlight all that
apply . Add comments and list other assets as needed).

Land Buildings Equl;.u.nent Infrastructure
(list only critical assets)
J None J None ) None J None
3 Surplus/ Available for 0 Cultural (e.g. museums) Garbage collection trucks X Cemeteries
disposal
0J Unoccupied/ Available for use | ® Educational (e.g. schools, B Cars, lorries (trucks), tractors, | CJ Energy supply (generation

universities, libraries)

graders, caterpillars

and distribution) - under
Ministry

B Public markets

[J Emergency services (e.g. fire,
police) - under Ministry

X Computer systems

X Street lighting

X In use

X Government offices

Office furniture

B3 Parks and public spaces

(m)

0J Housing

0 Safes

B Roads - Community roads
only (those roads not upgraded
neighbourhood roads)
Transfer funds for other roads
to Road Authority

0 Judicial (e.g. jails, courts) -
under Ministry

& Solid waste collection and
disposal

X Health (e.g. hospitals, clinics)

B Transportation network (e.g.
bus terminals)

B Public lavatories

] Wastewater utilities
(including sanitary and storm
water collection and treatment)
Money not transferred

[J Recreational facilities

0 Water utilities (including
treatment and distribution)

0 Port facilities (e.g. wharves,
docks, terminals, etc.)

a

Q

Q

0 Flood protection (e.g. storm
water retention ponds, dykes,
levees, etc.)

0

)

0

ajajaja

a@iala

aaala

0

4. What is the most critical asset that you are managing? (A critical asset is an individual asset that is critical to the agency for the
delivery of its services and has high consequences in case of failure or loss.)

* Trucks (4) used to carry waste to dump - also, excavator for waste removal (health and safety consequences if no service)
* Financial system to collect own source revenue (OSR) - electronic point of sale (have about 200 handheld devices) and mainframe
» Software used to track revenue collection
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responsibilities (see Figure 9). When we look
at these questions, we see that Supertown’s
biggest problem is solid waste collection.
Another challenge are the local assets that are
managed at a higher level —roads, energy,
water supply and sanitation. The local au-
thority has no control over the management
of these assets, yet they must deal with user
complaints when service is interrupted or
inadequate.

We also learn from Supertown’s
self-assessment that it needs help moving
beyond annual planning and budgeting. The
staff cannot do this without external support

Exercise 2

and mentoring.

From these responses, we start to get an
understanding of Supertown, the assets it
has, the challenges it faces and the processes
that staff members follow to manage their
assets. As the assessment team, we will want
to review these questions during Part 2 of the
assessment. We may need to probe a little
deeper and ask additional questions to get

a good understanding of the organization
before we move on to the formal assessment.
These responses can be added when the
on-site assessment takes place.

a. If your organization has undertaken the UN Asset Management Diagnostic Tool, which stake-
holders were consulted? Was there anyone who was not included but should have been? If
so, who and why would their role be important? If you have not had an assessment, which
stakeholders do you think should be consulted in your organization?

b. Discuss the population of your municipality or district and its impact on asset management.
Does it change from daytime to nighttime? If it changes, who are the main users during the
day? Does this discrepancy create a problem and if so, what is it?

C.  Review the information provided so far by Supertown. What additional questions would you

ask the town'’s officials?



Figure 9

Sample self-assessment for Supertown (c)

Part 1 - Asset Management Self-Assessment: Overall context Example

5. How does the performance of your critical assets affect the delivery of services in your local government? (For example, poor roads
affect the ability to deliver goods to market and thus have an economic impact.)

* Can't collect waste - streets dirty, complaints, disease, clogs drainage systems

¢ OSR is major source so need revenue

6. Who manages the different classes of physical assets in your city? Which assets are managed locally and which are managed at a
higher level (e.g. district or nationally)?

* Department of Works (city) = municipal roads

* Anyland Road Authority (ARA) = major roads

* Anyland Water and Sewage Company (AWSC) = water supply and sanitation

Department of Health = health centres

e Department of Education = schools

e Sanitation Department = waste collection & management; cemeteries

e Department of Finance & Trade = markets

* Department of Urban Planning = parks

* Anyland Energy Limited (AEL) = energy

7.Who is involved in the acquisition, operations and maintenance and disposal of assets? Is there a documented decision making
process? If so, please provide a copy.

* Acquisition = Department responsible for asset does the planning and defines requirements, then prioritises and sends budget
to Council; Department of Civil Engineering helps with design, once done so; several stages to create budgetary request for new
project:

(1) Community requests are shared with ward executive committees who will rank projects.
(2) Priority projects are shared with Council; management team will scrutinize projects and share with counselors.

(3) Budget goes to regional, ministry and assembly levels for approval; project requests are also scrutinized at local level to ensure
budgetary means of implementation are present; at the departmental level, user, finance and procurement departments work to-
gether in budget and acquisition process.

» Operation and Maintenance = Individual departments with assistance from Department of Civil Engineering are involved.

* Disposal = Guided by Finance Act and Procurement Act, approved by Minister; Finance Department prepares value of assets to be
disposed; disposal through auction and money goes back to city.

8. Have you had any external review of your asset management practices or plans previously? If so, what was the outcome?

* International aid project has created revenue collection system for local government
* No other external support

9. Briefly describe any asset management improvement initiatives currently in progress or already planned for the next year (e.g.
implement a GIS, improve inventory data, etc.).

We are planning to adopt a Geographic Information System (GIS) which will help map the location of many of our assets. We have
already designated a 'GIS focal point' for the Land Department.

10. Please list the major national laws, regulations and policies that govern how you manage your assets. Considerations include:
laws, regulations and policies regarding the management of municipal assets; the authority given to the municipality over municipal
assets; legal provisions for the municipal authority on land management, acquisition, disposal, lease, contract, etc; and policies for
documented classification of fixed assets, such as a standard inventory policy for the municipalities.

Local Government Act, Public Finance and Management Act, Public Procurement and Disposal of Public Assets Act, Land Act
11. Where do you need the most support/help to improve? How can we help you?

* Develop expertise in managing an asset database, i.e. GIS implementation, inputting data, etc.

 Capacity building

» Create awareness around asset maintenance; teach people what the assets are, what's involved in their management, the impact of
losing them, etc. = what's the best means to do so? (e.g. 1:1 mentoring, in-person workshops)

* Help developing local policies
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3.3 Part 2—On-site
assessment

Now that we have a general picture of Super-
town, we need to know more about how it
implements asset management. Part 2 allows
the assessment team to examine implemen-
tation through 14 categories of questions.
These cover three areas of inquiry— Under-
standing and defining requirements, Life cycle
decision-making and Asset management
enablers, which we will see shortly. In the
tool, each category includes an explanation
and some examples to guide organizations’

thought process as they come up with answers.

These questions are best administered
through on-site interviews during which we
ask officials and staff to describe in detail how
they manage physical infrastructure and real
estate, such as land and buildings.

An interview typically takes three to four
hours and additional time might be needed
to review supporting information. It is a good
idea to allow a day to complete the on-site
assessment.

Before we explain how to best conduct this
interview, let us go over each area of enquiry,
starting with Understanding and defining
requirements.

Time allocation:

e Allow 3—4 hours to complete the interview.
* Allow one day for the full assessment.

The interview:

* Conduct group interview with lead person from
each of the key groups present.

* Subject matter experts are interviewed later to
provide supporting data and information.

e Ask probing questions.
* Document evidence to support answers.

3.3.1 Understanding and
defining requirements

The first four questions in Part 2 look at how
well the organization understands and defines
its requirements. These are linked to demand
management. Recall from Chapter 2 that this
is the first of three management pillars in the
asset management framework.

The first two questions in Part 2 of the Diag-
nostic Tool address three of the ‘six whats"

* What do you own?
e Whatis it worth?
e What s its condition?

Take a look at Figure 10.

As we learned in Chapter 2, demand manage-
ment requires us to identify current and future
demand based on the levels of service we
intend to provide. Questions 3 and 4 (in Figure
11) are intended to assess the organization
methods of demand management.

3.3.2 Life cycle decision-making

The next five questions address life cycle
decision-making and are designed to help us
determine what to fix first.

As we can see from Figure 12, Question 5 asks
about general decision-making processes.
Questions 6 and 7 focus on operational and
capital planning, namely, how to make deci-
sions about the maintenance and replacement
of physical assets. Question 8 looks more
closely at financial planning, and Question 9
prompts the organization to scrutinize how

it applies sustainability principles across the
asset management framework.

3.3.3 Asset management
enablers

The first nine questions in Part 2 of the Di-
agnostic Tool helped us assess the asset
management activities in effect within the
organization or administration and how
they are being undertaken. The final five,
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Figure 10

Diagnostic Tool on-site assessment (a)

Question number
and name

Questions

Answers (Assessors
to complete this
column during site
visits)

Explanation & examples

Understanding and defining requirements

1

Asset inventory
data

What asset inventory
information does the local
government collect?

How is it classified?

How does the local
government ensure the
information is accurate,
consistent and usable?

Basic building and land information to be collected:

e Street address

e Cadaster number

e Current use(s)

e Total floor/land and associated areas

e Construction material (e.g. wood, concrete, steel, etc..)
e Year of construction

e Cost

Basic infrastructure information to be collected:
* Municipality/Region

¢ Type of asset (e.g. water, wastewater, power, etc.)

e |dentification number

e Size/capacity (e.g. diameter, height, volume, flow, etc)
e Total Length (pipes, transmission lines, roads, etc.)
 Construction material (e.g. cast iron, steel, wood, etc..)
e Year of construction

More advanced information:

e Condition

e Current occupancy (i.e. % of usable space occupied)

e Inspection date

* Construction cost

* Annual depreciation amount

* Depreciated book value

¢ Combined estimated market value of building & land site
e Annual operating and maintenance costs

* GIS / digital map of location

* Associated assets e.g. manholes, pumping stations, etc.

(contd)
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Asset
performance

How does the local
government measure and
manage the condition
and performance of its
assets?

Are the records updated?
When?

Asset performance information (condition, use, and suitability or meeting customer
needs) supports good decision-making and allows a local government to estimate
how much longer an asset will be of service (remaining service life).

E.g. Condition rating/description:

1 - Excellent: Asset is like new, fully operable, well maintained and performs at or
above current standards. No further action needed.

2 - Good: Asset is well maintained but showing some signs of wear. Full performance
is delivered. Mostly maintenance is planned and preventive in nature. Minor repairs
may be needed.

3 - Moderate: Asset is functional but showing normal signs of wear due to age.
Many have minor failures or reduced efficiency with increased need tor maintenance
and/or operating costs.

4 - Fair: Asset functions but needs high level of maintenance to remain operational.
Major deterioration in performance expected in near term. Rehabilitation needed.

5 - Failing: Effective service life exceeded and excessive maintenance costs. High risk
of failure. Immediate replacement or rehabilitation needed.

Figure 11

Diagnostic Tool on-site assessment (b)

3

Levels of service

How does your local
government determine
an appropriate level of
service for the services it
delivers to its customers?

How does it ensure that
asset performance meets
those service levels for all
its citizens?

Assets provide a service to the local community. Definition of expected level of ser-
vice is based on some form of performance measurement that is defined by:

* Analysis of legal requirements — legislation determines what must be provided

e Survey of customers’ expectations

For example, levels of service for a water system could include:

* X breaks per 100 km of watermains per year are acceptable

e Watermain breaks will be repaired within X hours of initiation of repair, 95% of the
time

e Customer complaints will be responded to within 24 hours

* Meeting of all regulatory requirements

OR

 Water will be piped to all houses in urban areas with a population of X

e Community water points will be provided every 300 metres

e Water will be provided by community wells

(contd)



4 | Forecasting How does your local gov- Demand is a measure of how much customers use the services provided by the
demand ernment forecast demand assets, e.g. clean water supply or sewage disposal over time. The ability to consis-

for its services and the tently predict demand helps a local government plan ahead and meet that demand,
impact this demand will or manage the impact and consequence (risk) of not meeting it.
have on its assets? For example, use of historical trends, maps, number and type of development per-
How reliable are the mits, previous funding grant applications, etc. can help answer the following:
methods that are used? * Where will the community grow?

* How much will it grow by and when?

* Will existing services meet future demand?

* Will there be enough money to build on existing assets and increase levels of ser-

vice to meet the demands of citizens?
Figure 12

Diagnostic Tool on-site assessment (c)

Life cycle decision-making

5

Decision-making

How does your local
government go about
making decisions on
the replacement, refur-
bishment or disposal of
existing assets or invest-
ment in new ones?

An asset must be in working order to deliver the level of service desired. If the asset
fails, the ability to deliver the desired level of service may be compromised. An asset
that has a major impact on the ability to meet the LOS would be considered more
critical to the system than an asset whose failure would not have a significant impact
on the LOS.

Establishing and using a consistent decision-making process is very important to
help make decisions on what assets take priority. Cost/benefit analysis can be used
to determine when to replace, refurbish or renew investment. Among others, cost of
activity, change in condition or performance rating, risk, value of the asset, usage, or
depreciated value of the asset may all be used as a trigger to determine if refurbish-
ment or replacement is needed.

For example: risk-based decision-making considerations:

* Cost of repair: If the asset can be repaired easily and without a tremendous cost,
then there is a lower consequence. If the cost of repair is higher, then the conse-
quence of the failure is also greater.

* Environmental costs related to the failure: Some types of asset failures can
cause environmental impacts. The costs related to these impacts may not always
be easy to assess in monetary terms. However, some attempt should be made to
establish some type of monetary value to the environmental consequences.

66
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An example of an environmental cost related to a failure would be a sewer pipe
that leaked sewage into a waterway or onto land. A value, either monetarily or
qualitatively, would need to be placed on this type of consequence.

* Reduction in level of service: The assets must be in working order to deliver the
level of service desired by the water system and its customers. If the assets fail, the
ability to deliver the desired level of service may be compromised. An asset that has
a major impact on the ability to meet the LOS would be considered more critical to
the system than an asset whose failure would not have a significant impact on the
LOS.

The factors discussed above can be taken together in assessing the consequence of
failure. The rating scale should be kept simple, e.g. rating from 1 to 5.

The next step is to multiply the ranking of likelihood with the ranking of consequence
of failure, obtaining the final score of asset’s criticality to create a matrix.

Operational How does the local A major asset management challenge is finding the appropriate balance between
planning government plan and planned maintenance (inspections and scheduled maintenance etc..) and unplanned
manage its assets to keep or reactive maintenance (arising from unexpected failures). Examples of documented
assets in service and meet processes and procedures that should be in place include: maintenance, cost and
local needs? budget management, health and safety management, and security of the assets.
For example: Condition rating/maintenance Level
1 - Excellent: Normal preventive maintenance
2 - Good: Normal preventive maintenance/minor repairs
3 - Moderate: Normal preventive maintenance/major repairs
4 - Fair: Major repair/rehabilitation
5 - Failing: Replace
Capital How does the local Capital investment is typically needed to address community growth or changes, or
planning government plan and to renew existing assets to maintain service levels. Since this can be expensive, agen-

prioritise investment in
upgrading or acquiring/
purchasing new assets?

cies need to plan for the cost of long term asset needs. Capital Investment Plan items
can include: major rehabilitation, system expansion, technology, new assets.

The Capital Investment Plan is a medium-term financial planning instrument and
typically done every three to five years, essentially coinciding with the national
regulations on medium-term expenditure planning. This type of plan would identify
anticipated public infrastructure and investment projects, as well as a financing ap-
proach. It should cover as much critical assets as possible (Water & Sewerage, Streets
& Roads, Sidewalks, Buildings, Street Lights and Fleet assets).

(contd)
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Questions 10-14, can help us understand the
people, technology and resources being used
to support asset management.

As Figure 13 shows, Questions 10 and 11 look
at the organizational leadership, personnel
and policies that are in place to support asset
management. Question 12 examines how the
organization meets its information needs so
as to support sound decision-making. Finally,
Questions 13 and 14 examine procurement
processes and organizational transparency —
aspects critical to efficiency, effectiveness and
public confidence.

3.3.4 Conducting interviews

The interview is the most important part of
the assessment as it is our opportunity to
discuss the answers from Part 1 with the
local team. It is also when we gather all

the information needed to complete the

Figure 14

evaluation in Part 3. Before we begin, we
need to ensure that we will be interviewing
the right people.

You already identified key stakeholders prior
to the assessment (see Section 3.1.3). Some
should have participated in Part 1, others will
participate in Part 2. On the cover sheet of
Part 3 (see Figure 14), we now need to list the
names of those we wish to interview. We also
need to indicate each individual’s current roles
and responsibilities.

If a key person is missing, such as the engi-
neering officer or community development
officer, we need to ensure that they are in-
cluded now in order to achieve a balance of
stakeholders from all groups that actively
manage the physical assets.

Returning to the example of Supertown,
Figure 15 displays the Part 3 cover sheet with
individuals whom we want to interview in

Diagnostic Tool evaluation cover sheet—interviewees

Asset management interviewees:

Name Title

Asset management roles/responsibilities

Figure 15

Sample cover sheet (Part 3) for Supertown

Asset management interviewees: Example

Name Title

Asset management roles/responsibilities

Charlie Delta Senior Economist Five year economic forecasts, responding to Ministry of Local Government.

Echo Foxtrot Senior Accountant Annual budget, financial reporting and auditing. Reporting to Council.

India Juliet Senior Urban Planning Officer | Development planning and meeting with local communities

Kilo Lima Procurement Officer Overseeing all procurement and contracting functions

Mike November | Community Development Liaising with local communities to determine needs. Reporting to Council.
Officer

Oscar Papa Treasurer Supporting Senior Accountant, making payments and managing local

government finances.




Part 2. They are the same as in Part 1, so we
take each individual’s contact information and
replace it with their roles and responsibilities.

Next, we need to decide how to organize the
interviews. We can meet with all key stake-
holders in one meeting. Alternatively, we can
meet with individual departments or partici-
pants. Each approach has its advantages and
disadvantages, as shown in Figure 16.

Figure 16

As the intent of the Diagnostic Tool is to get
a snapshot of asset management in the orga-
nization, the most efficient method is to have
the head person from each of the key groups
present. If necessary, individuals who have
specific information can be interviewed or

consulted later to provide supporting informa-

tion or to validate what was gathered from
the interview(s). Regardless of the interview

Interview methods for on-site assessments

All stakeholders

In groups

Group representatives

Individual participants

* Everyone would be present at the same
time and could have equal opportunity
to contribute to the discussion

* Opportunity to network, share informa-
tion and learn from each other

¢ Shortest interview time

e Can focus on one group at a time

* Opportunity to network, share informa-
tion and learn from each other

e More flexible time commitment for
stakeholders

* Can more or less focus on one group at
atime

* Opportunity to network, share informa-
tion and learn from each other

¢ More flexible time commitment for
stakeholders

* Can spend less time compiling informa-
tion afterwards

¢ More flexible time commitment for
stakeholders
¢ Individual may be more willing to

discuss freely and openly any issues and
concerns

* Could be difficult logistically to get every-
one together at the same time
Individuals might be reluctant to par-
ticipate in such a large group that may
include high-level officials

Not everyone may get to contribute

Could be difficult logistically to get all
stakeholders from a department together
at the same time

Individuals might be reluctant to partici-
pate in front of others

Will need to compile information be-
tween departments afterwards

More time-consuming for the assessment
team than first option

* Could be difficult logistically to get one
rep per group together at the same time

e |ndividuals might be reluctant to partici-
pate in front of others

* Representative may not accurately ex-
press the entire group’s views

* No opportunity to network, share infor-
mation and learn from others within and
outside the department

* Will need to compile information
afterwards

* Most time-consuming option
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method, the organization should commit
three to four hours for this part of the tool.

For Supertown, let us interview the staff as a
group and conduct additional interviews as
required. Now, we have decided whom we will
interview and how. It’s time to conduct the
interview.

We are not looking for perfect answers. We
want the stakeholders to answer the questions
as best they can. It is not unusual for a local gov-
ernment to focus on some categories of assets
more than others. These could be the assets in
which it makes the most effort to manage and
could likely be what the organization or admin-
istration considers its critical assets.

At the same time, we need to dig deeper to
identify any assets that are not being ad-
equately managed or given enough attention.
It is very important to probe the responses

to ensure you fully understand what is being
done (or not). It is also important to ask for
physical evidence to support the responses as
this will be needed to complete Part 3.

Probing works best with open questions, that
is, those that cannot be answered with ‘yes’
or 'no’. To do this, we begin our probing with
words such as:

e Tellmeabout...
e Describe how ...
e Explain how ...

Let us consider how we would do this for
Question 1, repeated in Figure 17.

During the interview, the organization might
indicate that it has an asset inventory but that
it is incomplete or inaccurate.

We could ask, “Is your asset register database
accurate?”, but this is not really helpful as it
would draw a Yes/No answer. We do not know
if there really is a register or what information
it contains. Instead, we could ask:

* Please explain how you ensure that the
information in your asset register database
is accurate.

* Please tell me how often you record and vali-
date asset information.

* Tell me about your level of confidence in
your data.

We should find out the various types of data
being captured and whether the database is
paper-based or electronic. Asking the or-
ganization to walk us through parts of the
inventory (database or information system)
will allow us to confirm these answers. It also
gives us a sense of the assets included and
how they might be classified.

Figure 17

Diagnostic Tool on-site
assessment—Question 1

Question number and

Questions
name

Understanding and defining requirements

1 Asset inventory data | What asset inventory
information does the local

government collect?

How is it classified?

How does the local
government ensure the
information is accurate,
consistent and usable?

Finally, it is important for us to encourage
interviewees to add any comments or clarify
how specific assets are managed, including
any systematic or standardized approaches
their organization follows. Remember that
the next part of the Diagnostic Tool is the
evaluation, so we want to gather enough
information to be able to score the level of
awareness for each of the 14 question catego-
ries. We can always refer to the “Explanation
& examples” column of the worksheet (the
rightmost column in figures 10-12 above) as a
guide through Part 2.



3.3.5 Documenting responses

The next step is to document our responses to
the Diagnostic Tool questions. It is important
to take good notes during interviews because
we will use the notes to complete the evalua-
tion in Part 3.

If the assessment was done by a team, each
team member will have taken notes on the
responses, which we then consolidate into
one complete set of answers. In addition, we
need to specify how we received support-
ing evidence: did we see it and take a picture,
obtain a physical or electronic copy, or simply
accept a verbal explanation? Even if you are
using the Diagnostic Tool as an internal health
check for your organization, you should

still gather evidence and record how you
gathered it.

Once we have collected all the responses,
we record them in the “Answers” column
for Part 2.

Let us look at our team’s notes on Question 1
for Supertown.

Figure 18

From these answers, we gain a deeper un-
derstanding of what the inventory is used

for as well as the type of information Super-
town gathers, what is missing, how much has
been entered into the system, how assets are
organized and the individuals responsible for
certain management activities. We document
answers to each of the 14 categories in the
same way throughout this column.

Once the answers are all in, we should review
them to ensure that we have captured all the
important information needed in the next
step. It is useful to send completed Parts 1 and
2 back to the organization under assessment,
so that it can correct any inaccurate informa-
tion or misunderstandings. The organization
can also take this opportunity to provide
additional inputs or elaborate on answers that
we did not have enough time for during the
on-site visit. The person responsible for com-
pleting Part 1 should be our contact point.

When we have collected and verified our
responses in Part 2, we can move on to Part 3:
Evaluation.

Sample response in on-site assessment—Question 1

Question number Questions

and name

Answers (Assessors to complete this column during site visits)

Understanding and defining requirements

1 Asset inven-
tory data

does the local government collect?

How is it classified?

How does the local government
ensure the information is accurate,

What asset inventory information * New asset management system used to plan maintenance and repair and to
prepare reports

* Basic data is collected and recorded, including: asset value and depreciated
value, year of construction and location. It was previously collected manually and
logged into a fixed asset register.

* Inventory records asset value, size, construction year and location, but materials
(concrete/wood/etc.) and dimensions are not assessed, which is often a consul-
tant's job

consistent and usable? * Approximately 80% of assets have been entered - done by a consultant but no
data quality control or assurance (QC/QA).

¢ Condition - Civil Engineering Department undertakes physical assessment using a
template, but it is a personal assessment by engineer (no established metrics)

* Engineering department assesses condition of buildings through visual inspec-
tion and captures condition in asset management system; building inspectors
also inspect private buildings

¢ The purchase cost or cost of construction is used for the asset value, not the
market value.
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Exercise 3

a. Refer to Figure 15 with the list of interviewees from Supertown. Are there any roles missing
that you think should be consulted? If so, who and why?

b. Review the information provided by Supertown in response to Question 2 below. Is there
missing information? What additional questions would you ask Supertown’s officials? What
evidence would you want to see to support their answers?

2 | Asset How does the local government mea- | * Inspect buildings and prepare a report - but inspec-
performance | sure and manage the condition and tions only happen on request
performance of its assets? * Need more tools for proper quantitative inspection
Are the records updated? When? e Valuate fixed assets every three years

c. Which of the following are examples of basic inventory information? Which are examples of
advanced information? On the line next to each item, write either “B” for basic or "A” for ad-
vanced. You can refer back to Figure 8 in Chapter 1 for guidance.

— Construction material (wood, concrete, steel, etc)

— Annual operating and maintenance costs

— Year of construction

— Depreciated book value

— Combined estimated market value of building & land site
— Condition

— Current occupancy (percent of usable space occupied)
— Inspection date

— Construction cost

— Street address & Cadaster number

— Current use(s)

— Annual depreciation amount
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d. Think about your organization and answer Question 3 of the on-site assessment as if you were

being assessed.

How does your local government determine an appropriate level of service for the services it delivers to its
customers? How does it ensure that asset performance meets those service levels?

3.4 Part 3—Evaluation

Now, we should have gathered all the informa-
tion and evidence we need to evaluate where
the organization lies on the asset manage-
ment awareness scale. Here, we use the
scoring sheet in Part 3 of the Diagnostic Tool.
We evaluate awareness as “Basic”, “Elemen-
tary”, “Progressing”, “Advanced” or anywhere
between these four levels (see Figure 19).
Columns C to F of the Excel tab provide an
explanation of what an organization needs

to demonstrate for each level of awareness
when being evaluated against the 14 question
categories in Part 2.

Starting with the awareness levels for Ques-
tion 1, we can see how an organization or
administration might progress from a basic (1)
to an advanced (4) level of understanding of
asset inventory data. At level 1, an organiza-
tion grasps why information is important and
has some asset data. At level 4, data is avail-
able for all assets and includes asset valuation.
Data is also accessible to those who need it
to forecast demand and manage assets over
their life cycles. An organization understands
the importance of data and how to use it to

make informed decisions and provide value to
stakeholders.

-

Y Diagnostic Tool

\@, Tips for Part 3 of the

* Review notes and request additional information
if needed.

¢ Include any addtional thoughts or observations in
the 'Comments' column.

* Make sure the target score is achievable in under
three years.

* Follow the 'Recommending Interventions' process
to identify specific and realistic interventions.

In the next portion of the worksheet (Columns
G-L), we refer to the answers and notes from
Part 2 to assign a level of awareness or ‘score’
for each of the 14 question categories. We

also need to add comments, pro vide rea-
soning and specify evidence for our scoring.
Finally, we are asked to recommend actions
the organization can take to advance from the
assessed score to the target score.

How do we take the information from Part
2 and complete the worksheet using our
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Figure 19

Diagnostic Tool evaluation scoring guide—the four levels

Question number

Awareness level

Basic Elementary Progressing Advanced
and name
1 2 3 4
Understanding and defining requirements
1 | Assetinventory | The local government under- Basic physical information (e.g. | Information is collected elec- Complete and accurate data is
data stands the need to collect asset | location, size, type) is recorded | tronically. In addition to physical | available for all assets, including
data and may have started to manually or electronically in information, information such as | new assets. Data is easily acces-
collect it. a spread sheet. The date and replacement costs, approximate | sible to all who require it. There
time of collection, who it was age, asset land value, etc.is also | is a high level of confidence in
collected by and how is also gathered. Assets are classified by | critical asset data. Valuation of
recorded. All assets are valued | groups, classes, service provided, | all assets is based on market
by historical book value. by holder or a combination value, in-use value or replace-
thereof. The asset inventory ment cost.
should specify where land
holds natural resources, moni-
tor condition and design, and
implement plans for protection,
inspection and maintenance of
natural assets.
< Columns C-F in Excel tab 'Part3_Eval' >
2 | Asset Asset condition and perfor- Asset condition, use, and/or suit- | Condition and performance Condition and performance
performance mance are understood may not | ability data and information are | information is used to plan information is used to estimate
be quantified or documented. gathered and used to monitor maintenance and renewals over | future demand and long-term
asset performance. the short term. needs.
3 | Levels of service | The local government recognis- | Basic levels of service have been | Levels of service and appropri- | The cost associated with meet-
es the benefits of defining levels | defined and agreed. Customer | ate performance measures are | ing higher level of service is
of service, but they may not be | needs are understood for critical | in place covering a wide range understood and used in finan-
documented or quantified. assets. Measures are taken to of services for most assets. Cus- | cial planning.
ensure equal access for all. tomer needs are analysed and
levels of service determined on
a needs, gender and affordabil-
ity basis.

(cont'd)
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4 | Forecasting Future demand is considered | Estimates of future demand Estimates of future demand Estimates of future demand
demand but may not be documented are based on staff experience | are documented based on are used in asset management
or quantified. and knowledge. historic trends and population | planning to best meet future
growth estimates. needs.

Life cycle decision-making

5 | Decision-making | Asset management decisions | Formal decision-making tech- | Formal decision-making Community planning and
are based largely on staff niques (e.g. cost/benefit techniques (e.g. cost/benefit strategic priorities of local and
judgement and vary with the | analysis)are used by some analysis) are used and consis- | national governmentsareincor-
individual manager. managers. tently applied to major projects | porated into decision-making

and programs. and considered by allmanagers.

6 |Operational Operating and maintenance Operating procedures are Operating procedures are Operating procedures are

planning decisions are made by each established and documented | established and documented | established, staff is assigned,
individual manageron an as- | for critical assets, and specific | for all major asset categories, | and operationsaretrackedto
needed basis. staffareassigned tomanagethe | with accountable staff in place. | ensure service levels are met.

operations.

7 | Capital planning | Most capital investments are Capital investment projects There is a schedule of the There is a complete schedule of
done on an as-need basis and | are identified during an annual | proposed major capital projects | proposedcapitalprojectsforthe
funds are available. budget process. andassociated costsforthenext | next 3-5 years. A prioritisation

3-5 years, based on staff judge- | framework is used to rank the
ment of future requirements. | importance of capital projects.

8 | Financial Financial resources are hard to | Financial planning is largely Inadditiontoanannual budget, | Financial forecasts (3-5 years

planning identify and predict, and vary a | donethroughanannualbudget | 3- to 5-year financial forecasts | out) are done based on well-
lot from year to year so the cur- | process based on previous ex- | of asset revenues, costs and reasonedassumptions/reliability
rent financial focus is on current | perienceandbroadassumptions | expensesare made.Financialre- | factors. Managers know what
operations rather than long- about the future. Accounting is | porting is fully compatible with | resources they have available to
term planning and asset values. | 'accrual-based'andcorresponds | the asset inventory system and | operate and upgrade the assets
Accounting is 'cash-based". tonationalregulationsandinter- | is transparent and timely. undertheircontrol. Auditsoccur
national standards. annually and include the finan-
cialmanagementandreporting
of municipal assets.
9 | Sustainability The need forsustainable service | The need for sustainable Policies are in place related to Sustainable practices are a high

deliveryis understood by policy
makers but may not be consid-
eredindecision-making by local
government staff.

service delivery is understood
by policy makers, and local
government staff consider it in
decision-making.

sustainable service delivery for
critical assets (i.e. climate change
adaptation), but decisions are
not always consistent with the
policies. Measures are in place
that recognize the importance

priority for both staff and policy
makers. Policies adopted by
local government are widely
understood and provide clear
direction on how the local gov-
ernment will achieve sustainable

(contd)
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Asset management enablers

of natural resources (municipal
forests, lakes, river basins) for
municipal climate change adap-
tion and mitigation.

service delivery. Policies are a
regular reference for guiding
decisions.

10 | Asset manage-
ment leadership
and teams

The local government recog-
nises the benefits of an asset
management function within
the local government, but has
yet to implement a structure to
support it.

The local government recog-
nises the benefits of an asset
management function within
government and is working to-
wards implementing a structure
to support it.

Asset management functions
are performed by some depart-
ments, and roles reflect asset
management responsibilities,
e.g. position descriptions and
duties for operations staff.

There is ownership and sup-
port of asset management by
local government leaders. Asset
management responsibilities
are coordinated across the
organisation.

11 | Asset manage-
ment policy and
process

The local government has
an awareness of the need to
formalise asset management
policies and processes.

Policies and processes are in
place for management of critical
assets.

Asset management plans con-
tain basic information on assets,
service levels, planned works
and financial forecasts (3-5 years
out). Future improvements are
being developed.

Asset management policies,
processes and plans are aligned
to community needs, financial
plans and resources.

12 | Asset man-
agement
information
systems

Local government does not yet
track asset information.

Asset information is tracked
manually, but the local govern-
ment has the intention to use
electronic means.

The asset management infor-
mation system can record core
asset data, e.g. size, material,
location, age, etc. Asset informa-
tion reports can be manually
generated for various needs.

The asset management infor-
mation system also captures
performance data and enables
some standardised electronic
reporting. There may be a spatial
relationship capability (GIS).

13 | Service
procurement

Individual manager procures
services based on own best
judgement.

Standard processes are in place
for procuring services across key
departments.

Procurement policy in place.
Competitive tendering practices
are applied to some services.

Risks, benefits and costs of vari-
ous outsourcing options have
been considered and deter-
mined. Competitive tendering
practices are applied with integ-
rity and accountability.

14 | Transparency The local government is com-
mitted to transparency in its

operations.

Some local government
information is accessible to the
public.

Local government information,
including decisions, audited fi-
nancial statements, policies and
processes, are accessible to the
public but may not be current.

There is community involve-
ment in decision-making and
consistent application of asset
management policies and
procedures. Local government
information, including decisions,
audited financial statements,
policies and processes, are cur-
rent and easily accessible to the
public.




assessment of Supertown? Let us review Su-
pertown’s answer to Question 1.

On the evaluation sheet under “Assessor score”,
we use our notes from the on-site interview and
the scoring guidance to score each of the ques-
tions Supertown has answered. These scores
indicate current levels of awareness. Next, we
complete the “Reasons” column with an expla-
nation for the assigned score and the “Evidence”
column with supporting evidence also gath-
ered in Part 2. We then set a “Target score” that
we feel is appropriate for the organization to
aim towards. We can make additional com-
ments in the “Comments” column as needed.

The last column leaves space for recommend-
ed interventions. We will look closely at how
to fill this out in Section 3.5.

Based on our notes and a review of the

scoring guidance for asset inventory data, Su-
pertown falls between levels 1 (“Basic”) and 2
(“Elementary”). The local government collects
basic information using an asset management
system, but assets are valued by purchase or
construction cost, not historical book value. So,
the scoring is close to 2 but not quite.

Figure 20

What about the target score?

The target score must be achievable in a rea-
sonable period of time. Supertown is doing

a lot of things right. An asset management
system exists and is in use, even if it has errors.
It will not be difficult to add more advanced
information for one or two critical assets. For
this reason, we decide that Supertown could
achieve a score of 3 within 2-3 years. This is
the recommended time period for setting and
reaching any target score.

Once all of this information is entered, the
evaluation sheet should look like what you see
in Figure 21.

As you fill in the “Assessor score” and “Target
score” columns, the values will be automatically
presented in a table and a series of charts in the
Excel version of the Diagnostic Tool. They can
be viewed in the “P3Summary of Results” tab.

Based on our evaluation of Supertown, the
summary table indicates an overall aware-
ness score of 1.6 and a target score of 2.6. The
overall awareness score is an average of the
14 scores. In the table, we can analyze exact
scores and aggregates (see Figure 22).

Sample response to Question 1, revisited

Question number Questions

and name

Answers (Assessors to complete this column during site visits)

Understanding and defining requirements

1 Asset inven-

tory data does the local government collect?

How is it classified?

How does the local government
ensure the information is accurate,

What asset inventory information ¢ New asset management system used to plan maintenance and repair and to
prepare reports

¢ Basic data is collected and recorded, including: asset value and depreciated
value, year of construction and location. It was previously collected manually and
logged into a fixed asset regjister.

Inventory records asset value, size, construction year and location, but materials
(concrete/wood/etc.) and dimensions are not assessed, which is often a consul-
tant's job

consistent and usable? * Approximately 80% of assets have been entered - done by a consultant but no
data quality control or assurance (QC/QA).

Condition - Civil Engineering Department undertakes physical assessment using a
template, but it is a personal assessment by engineer (no established metrics)
Engineering department assesses condition of buildings through visual inspec-
tion and captures condition in asset management system; building inspectors
also inspect private buildings

¢ The purchase cost or cost of construction is used for the asset value, not the
market value.
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Figure 21

Sample score evaluation sheet—Question 1

Target Reason for scores

Comments Assessor
score

score

Evidence to support score

3 | Basic data is collected and recorded, in-
cluding asset value and depreciated value,
year of construction and location, using
the new asset management system.

Approximately 80% of assets
have been entered - done by a
consultant but no data quality
control or assurance (QC/QA).

Condition inspections done by
engineering but no evidence
of data being entered into asset
management system at this
point.

It was previously collected manually and
logged into a fixed asset register. The pur-
chase cost or cost of construction is used
for the asset value, not the market value.

Asset management system has a data
structure that allows for asset classification
and reporting options.

There is motivation to use asset
management system.

Review of asset management
system and asset registers

Inventories provided

Figure 22

Sample results table for Supertown
Part 3 - Summary of Results

Question |Summary of results Current score Appropriate target Difference
1 Asset inventory data 1.5 3.0 1.5
2 Asset performance 1.0 2.0 1.0
3 Levels of service 15 3.0 1.5
4 Forecasting demand 1.5 3.0 1.5
5 Decision-making 1.0 2.0 1.0
6 Operational planning 1.0 2.0 1.0
7 Capital planning 2.0 3.0 1.0
8 Financial planning 2.0 3.0 1.0
9 Sustainability 1.0 2.0 1.0

10 Asset management leadership and teams 1.0 2.0 1.0

11 Asset management policy and process 1.0 2.0 1.0

12 Asset management information systems 2.5 3.0 0.5

13 Service procurement 3.0 3.0 0.0

14 Transparency 2.0 3.0 1.0

Overall score 1.6 2.6 1.0
Summary results

Understanding and defining requirements 1.3 2.6 1.3

Life cycle decision-making 1.4 2.4 1.0

Asset management enablers 2:1 2.8 0.6

Total 1.6 2.6 1.0

% variance from target 39%
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Figure 23

Diagnostic Tool results graphs
ChartA
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Bar charts provide helpful visuals. In the requirements, Life cycle decision-making and

Excel file, charts are also automatically gen- Asset management enablers. You can also zoom
erated from the assessor and target scores. into a particular area for a scoring breakdown

Let us take a visual look at the results for of just those questions. Chart C depicts results
Supertown. for the questions related to Understanding and

In Figure 23, Chart A presents the scores for defining requirements.

each of the 14 categories of questioning. Before we conclude the application of the

Chart B averages the scores in each of three Diagnostic Tool, there is one last step in Part 3:

areas of inquiry— Understanding and defining we need to recommend interventions.
Exercise 4

a. Return to Exercise 3b and look at Supertown'’s response to Question 2 of the on-site as-
sessment related to asset performance. What assessor and target scores would you give
Supertown? Why?

b. Return to Exercise 3d and complete the evaluation sheet for Question 3 of the on-site as-
sessment related to levels of service. This should pertain to your own organization or
administration.

Scoring and evaluation

Assessor | Target Evidence to support Recommended
Reason for scores

Comments . .
score score score interventions




3.5 Part 3—
Recommending
interventions

As we saw in Figure 20, the final column of
the Part 3 evaluation sheet allows the assess-
ment team to make recommendations for the
local authority to achieve its target scores and
improve asset management practices.

These interventions can be ‘quick wins’ or
more strategic. Quick wins require neither
additional understanding of asset manage-
ment concepts nor significant resources, and
they can usually be implemented in less than
three months.

Strategic interventions, however, are more
systemic changes requiring a longer time
frame and additional resources to imple-
ment. The organization will typically gain a
deeper understanding of asset management
concepts, such as those encountered in Chap-
ter 2. An organizational culture around asset

Figure 24

management may start to evolve as concepts
translate into concrete plans and practices.

So how do we make good short- and
long-term recommendations based on our
evaluation?

We begin by looking at the problems, what
the organization is currently doing and which
actions we think are needed to get to the next
level —their target score. This involves four
steps, as laid out in Figure 24.

Let us apply these steps to Supertown.

We know from our evaluation that Supertown
collects and records the following basic data:
asset value and depreciated value, year of con-
struction, location. We also know they have
problems with the quantity and quality of
their data as it was entered into the new asset
management system by a consultant.

In this part of the assessment, we develop

a series of specific actions to address these
problems. We identify which of the recom-
mended interventions are quick wins, in other

Steps to recommend interventions

Identify interventions
What needs to be done?
How can it be done?

Identify quick returns
What can be done quickly?

Identify strategic actions
What needs more
support or takes longer?
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words, those Supertown should be able to
start and complete in less than three months
with existing resources. We then list the ac-
tions requiring more resources and a deeper
shift in organizational practices and mindset.

The box shows the actions that have been
identified for Supertown based on existing
gaps, and organizes them by quick wins or
strategic interventions.

Interventions may require coaching and
educational support provided by UN DESA,
UNCDF, UNOPS or similar organizations. The
organization could also to hire additional local

staff to implement them.

Now that we have completed all sections of
the Diagnostic Tool, we need to prepare a
concise summary that can be shared with the
organization.

3.6 Preparing an asset
management profile

The asset management profile is the last step
of the Diagnostic Tool. We should compile

all the information gathered throughout

the assessment into a report of key findings,

What problems does Supertown face with its asset inventory data?

* Not enough data to make decisions
e Poor quality of existing data

What does Supertown need to do? Collect more data and improve overall data quality.

What actions can Supertown take to address these problems?

1. Establish a process for data validation and determine the roles and responsibilities involved. Identify one

person to:

a. Bein charge of ensuring data is entered correctly and reviewing a sample of the data periodically (bi-

weekly, monthly, etc.) to check for errors.

b.  Create a simple checklist of what must be entered and how (i.e the formatting) to ensure data is correct.
This will include the correct government departments, asset categories, types and subtypes to be used in

the asset management system.

c.  Train others on how to enter data and use the checklist.

2. Develop a plan to verify and correct data errors, beginning with critical assets.

a. Implement a plan for critical asset data.

b.  Complete verification of all asset data.

3. ldentify the most critical assets in each category by determining which assets are most likely to fail and have

the greatest implications of failure for the community.

a.  Select one asset and prioritize the relevant data to be collected for it. It is not necessary to collect all data

for all assets.

b.  Using the training provided, collect basic data for that asset and ensure it is correct by following the
checklist and confirming what has been entered according to the checklist.

4. Complete basic data collection and validation for other critical assets.

Complete advanced data collection for critical assets.

Which actions are quick wins?

Which actions are strategic interventions?

Steps 1a, 1b, 1¢, 23, 3a, 3b

Steps 2b, 4, 5



Exercise 5

a.  Building on Exercise 4a for Question 2 of the on-site assessment, what recommended inter-
ventions would you make for Supertown? Which actions can be done relatively quickly, and
which will require significantly more time and resources?

b. Think about the evaluation you made in Exercise 4b of levels of service and complete the
following table with recommended interventions. Organize them as quick wins or strategic

actions.

Quick wins (short term, requiring fewer
resources)

recommended interventions and insights
gained. These comprise the ‘asset manage-
ment profile’, which can be structured along
the sample table of contents provided in
Figure 25.

In the Introduction, we could give an overview
of the Diagnostic Tool and a rationale for its
application to the organization or admin-
istration of interest. We may mention the
meetings that were held and with whom. If
the assessment is part of a larger programme
or initiative, we should explain that here

for context.

Strategic (systemic, long term, requiring
greater resources)

The next section, Assessment, presents the
results of all three parts of the assessment. The
graphs from the Diagnostic Tool can be in-
serted into the profile to provide a quick visual
comparison of the current and target levels of
awareness.

A third section, Recommended Areas of Inter-
vention, provides a menu of options for the
14 categories of questioning, with the inter-
ventions identified as quick wins or strategic
actions. It is important to provide an explana-
tion of our proposed interventions so that
when local officials are deciding on their
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Figure 25

Sample table of contents
for Supertown’s asset
management profile

Contents

Introduction ........cooeviiiiiiiiiiiiian,
Programme overview ................ o
Anyland mission ...

National government meetings... ..............
Local government authority meetings..........

Introducing the concept of asset
MaNAgemMEeNt ...ttt

Applying the Diagnostic Tool.....................

Supertown assessment ..........cc0c0ennnnn
Strategic overview—part 1................o.

Current asset management practices

Assessment by asset management area
and components ...

Recommended areas of intervention.........

Interventions—understanding and defining
FeQUIreMENTS. ..ot

Interventions—life cycle decision-making ........

Interventions—asset management enablers. .. . ..
Nextsteps ..cccceeriieeernneeccssnccsansnnes

Annex A - National government
participants.......cciiiiiiiiiiiiiiiiineeens

Annex B - Strategic overview responses......
Annex C - Current practices responses........

Annex D - Levels of awareness ...............

capacity development priorities, they can
have a clear, well-structured discussion of the
proposals. A table is a simple way to do this.

It is important that we also provide guid-

ance on what the organization should do
next. Therefore, the final section of the pro-
file is Next Steps. The key stakeholders and
departments that participated in the on-site
assessment will need to identify their priority
areas for technical assistance based on the rec-
ommended interventions. They will need to
secure local buy-in and ownership of further
technical assistance activities.

Below are some actionable next steps that an
assessed organization can take, to be included
at the end of the profile as guidance:

* Review the profile and provide feedback
and comments to the assessment team.

* |dentify which of the 14 categories of ques-
tioning take priority for the organization or
administration.

* |dentify which recommended interven-
tions take priority for the organization or
administration.

* Determine where external support is most
required, e.g. to help create awareness,
teach asset management best practices or
help develop asset management policy.

* Narrow in on one or two assets that will
become the focus for improved asset
management.

Some of the interventions may be the focus of
an Asset Management Action Plan, which we
will learn about in Chapter 4.



Exercise 6

How might an ‘asset management profile look’ for your organization (whether done by an external
or internal assessment team)? What would you add, change or remove from the sample table of

contents in Figure 257
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The following documents were used as the basis for creating the UN Asset Management
Diagnostic Tool:

Olga Kaganova, A Self-Assessment and Benchmarking Tool for Local Governments (Chicago, Illinois,
University of Chicago, 2015).

The Institute of Asset Management, The Self-Assessment Methodology Plus— Version 2.0 (Bris-
tol, 2015).

The Treasury, Investor Confidence Rating - Asset Management Maturity (Wellington, New Zealand
Government, 2017).

Institute of Public Works Engineering Australasia (IPWEA), International Infrastructure Management
Manual (IIMM) 2011 (Wellington, IPWEA, 2011).

Asset Management British Columbia and Urban Systems, AssetSMART 2.0 — A Local Government
Self-assessment Tool (British Columbia, Province of British Columbia).

Federation of Canadian Municipalities, Asset Management Readiness Scale (Ottawa, Ontario, 2018).



Chapter 4

Taking action with
asset management
action plans

Key takeaways

Governments can use the UN/DESA-UNCDF Asset Management Action Plan (AMAP) to lay out
a clear and comprehensive map of actions and measures to improve the performance of prior-
ity assets.

Creating an AMAP entails a series of steps, including stakeholder analysis, performance projec-
tions, gap assessment and corrective actions, to ensure follow-through and sustainability of
improvement efforts.

Having AMAPs in place for priority assets is an indication of a transparent and financially
responsible government and can help attract additional public and private investment in sus-
tainable development.
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In previous chapters, we learned about the
basics of asset management and how to use
the Asset Management Diagnostic Tool to
identify areas where we can improve our asset
management practices. Now that we know
what we need to do and why, we need to
develop an action plan to implement change.
This chapter will take you through the process,
step by step.

4.1 Whatis an asset
management action
plan?

An asset management action plan (AMAP)
is @ way to compare your organization’s pres-
ent asset management knowledge, practice
and documentation against good asset man-
agement practices. It helps you identify gaps
in your asset management practices and
pinpoint specific actions to close those gaps,
thus, improving your asset management.

The AMAP process is a simple and methodi-
cal way to improve how you manage one

or two of your priority assets. The five AMAP
steps follow the best practices we learned in

Figure 1

Chapter 2 and incorporate guidance from the

Diagnostic Tool (Chapter 3) to help you create

a plan that can be implemented in a relatively
short time frame. The AMAP is a concrete start
to your asset management journey.

A successfully implemented AMAP is a signifi-
cant step in the development of a sound asset
management system that will help any orga-
nization. It is especially designed to help local
governments best invest funds and provide
the best sevice to their stakeholders and com-
munities. However, it can be easily applied by
central governments for assets managed at
the national level.

There are five key steps (see Figure 1) to devel-
oping an AMAP:

1. Establish a national or local asset manage-
ment policy and/or framework.

2. ldentify stakeholders in managing prior-
ity asset(s) and set performance goals
for priority asset(s), in line with the asset
management framework and national
guidelines.

3. Review current methods and technologies
used to manage assets.

Asset management action plan (AMAP) steps

Step 1 Step 2 Step 3
Establish asset Identify stake- Review current
management holders and set asset manage-
policy and/or performance goals ~ ment methods

framework for priority asset  and technologies

Step 4

|dentify improve-
ments to close  implement actions
gaps and meet to improve asset
goals performance

Step 5

Formulate and

Guidance from Asset Management
Diagnostic Tool



4. |dentify areas where current practices can
be improved to meet performance goals.

5.  Formulate and implement a concrete set
of actions for all stakeholders to improve
asset performance.

Each step is intended to guide you towards a
set of specific actions that will:

* Address the gaps you have identified in your
asset management practices.

* Link proposed asset management improve-
ments to the current and medium-term
local government budget.

You can use the guidance from the Diagnos-
tic Tool to identify the level of organizational
awareness, significant gaps and suggested
approaches to closing these gaps. The recom-
mendations from the Diagnostic Tool analysis
should play a prominent part in the actions
identified in your AMAP.

We will look at how to do this in this chapter.
The key is to start with one priority asset and
use the guidance from the Diagnostic Tool to
help you identify areas for priority action. This
asset will typically be a critical asset.

4.1.1 How does an asset
management action plan help?

An AMAP provides your organization with a
map showing how to get from where you are
now in managing your assets to where you
want to be. It can also be used (via steps 2-5)
to address unforeseen requirements for assets
that might arise as a result of natural disasters,
climate change or public health emergencies
such as those described in Chapters 6 and 7.

When AMAPs are in place for most critical
assets, this is an indication of sound asset
management practices and a transparent and
financially responsible local government. This,
in turn, builds trust and confidence among
local stakeholders and helps to raise money
from sources further afield. The ultimate
objective of implementing AMAPs and com-
prehensive asset management systems is to

build the capacity of each local jurisdiction
to be more prosperous and provide a better
quality of life for people.

Consider an example.

A local government wants to increase food
security in the community and decides to
build a new public market. To build, operate
and maintain the asset, it needs to generate
revenue. If it cannot build the asset, it may
consider securing investors (national govern-
ment, donor agencies or third-party investors)
to help build the market. This is a high-risk
strategy. The investors will want assurances
that their investment is protected. Market
vendors will only pay higher fees if they can
be assured that there will be better services
and more customers than at the old location.

Photo © Linda Newton

The market must be well maintained so that it
will continue to provide a benefit to investors,
vendors and customers and generate revenue
for the local government over many years. An
AMAP would demonstrate to stakeholders
that the local government has a sound plan to
ensure the market will continue to generate
revenue over its life cycle.

4.1.2 Developing your asset
management action plan

Before you begin to develop your AMAP, you
should ideally have in place an asset manage-
ment champion or focal person. Chapter 2
discusses the responsibilities of the champion,
which include convening regular meetings

to ensure asset management is seen as an
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ongoing activity. It is critical that this focal
person be approved by senior management
and the local council.

The focal person for an AMAP can be anyone
at the working level who has an interest in
asset management. Since the AMAP ultimately
focuses on one priority asset, this focal point
can be either the asset management cham-
pion or an expert in the service area for the
priority asset who has both a high-level and
technical understanding of the related man-
agement needs.

An AMAP is written by a team of senior local
government staff with asset management re-
sponsibilities in one or more of the following
three areas: demand management, life cycle
management and financial management. This
should include key individuals from engineer-
ing, finance, planning and, depending on

the asset chosen, public health, community

Figure 2

development, procurement, etc.

The team should set aside two to three full
days to write the draft AMAP. This can be
done in one session or spread out over a week
or two to allow for proper consultation with
key stakeholders. The draft AMAP should be
reviewed with your active stakeholders and
then revised as needed. Once this is done, you
can complete your first AMAP, get it approved
and take action to improve asset management
in your organization.

To get started on the path to better asset
management, your organization may choose
to write an AMAP for just some rather than
all assets. The AMAP process (see Figure 2 for
an overview) can be repeated as many times
as necessary, until you have AMAPs for all the
priority actions and assets identified in your
Diagnostic Tool assessment.

Full asset management action plan (AMAP) process

Appoint AMAP focal Write draft AMAP
person and create (refer to steps 1-5 in
AMAP team Figure 1)
Consult with key
stakeholders
Have AMAP
approved by senior
Revise AMAP

leadership
(e.g. local council
members)




Exercise 1

a.  What are the five steps to writing an AMAP?

b. How can an AMAP help your organization improve its asset management practices? Give a

specific example.

4.1.3 Getting started

An AMAP template (Annex A) is available to
help you write your AMAP. It follows the five
AMARP steps.

AMAP writing tips

Write in simple language, avoiding use of
acronyms.

Be consistent in use of terms.

Be specific. Your AMAP must explain your plan so
multiple stakeholder groups can understand it.
Use the template provided. Where a section does
not apply, do not amend the template by remov-
ing the section. Put in a statement to the effect
"This section does not apply.”

* Ask questions and seek advice.

The template includes text and tables (in black
text) that can be left in the document by
those responsible for writing the AMAP. There
is also guidance text (in red italics) to indicate

what information you should add. All red
italic text should be deleted prior to finalizing
your AMAP.

The next sections of this chapter follow the
AMAP template and take you through the
steps of writing your AMAP.

4.2 Asset management
action plan introduction

The introduction is the first section of your
AMARP. Its aim is to explain the purpose of your
AMAP and any assumptions you made in pre-
paring it, as well as any constraints you have
identified.

This section can be written last, after you have
identified your priority asset and developed
your action plan.

The introduction begins with a short section
on the purpose of the AMAP. The wording is
common for all AMAPs.
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Next, you will identify your priority asset (see
Section 4.4.1 below) and provide a brief expla-
nation of (1) why this asset has been selected,
and (2) why it is critical to your local govern-
ment and community.

Here is an example from an AMAP written by
Dharan Sub-metropolitan City in Nepal:

“Water provision assets have been selected be-
cause the city of Dharan is currently facing acute
water supply problems which have an adverse
effect on health of the citizens and the economy
of the city.”

4.2.1 Assumptions and
constraints

Next, you will identify any assumptions and
constraints that have an impact on your ability
to implement your AMAP.

Figure 3

Examples of AMAP
assumptions and
constraints

¢ \We assume that our current level of own source
funding will continue or increase modestly.

* We assume that our current level of asset manage-
ment resources will not decrease.

Internal

* We are limited in our ability to hire additional staff
and must implement our AMAP within our exist-
ing capabilities.

External

* We must work with national agencies for assets
that are used by our citizens but managed by
others.

It is important to understand how your as-
sumptions and constraints relate to the action
plan. Should any of the major assumptions or
constraints change, the plan should be revis-
ited, and revised if necessary, to ensure that it
is still relevant and achievable.

So, what are assumptions and constraints?

Assumptions are things that are accepted as
true or inevitable, without proof that they
exist or will occur. Constraints are things that
limit your ability to undertake certain actions.
They can be internal or external.

Internal constraints are those imposed by
your own organization, such as staffing. Ex-
ternal constraints are those imposed by other
organizations, such as external funding agen-
cies, national agencies such as the Ministry of
Finance, or utilities such as electricity or water
provision.

Figure 3 gives some examples of assumptions,
internal constrains and external constraints.

4.3 Step 1: Establish a
national or local asset
management framework
or policy

Chapter 2, Section 2.2 discussed the im-
portance of having an asset management
framework or policy that provides direction.
Establishing your framework or policy is the
first step in the AMAP process.

Begin by asking two questions.

1. Do we have an asset management
framework or policy?

v' If so, does it meet the requirements set
out below?

Your framework and policy need to be in line
with your municipal needs and capacity —that
is, with your overall vision for the manage-
ment of municipal assets, including objectives,



targets and links to the broader city vision and
capital investment plan.

As discussed in Chapter 2, your asset manage-
ment policy should be:

* In accordance with legal requirements
of the government and other regula-
tory bodies.

* In accordance with the requirements of
stakeholders and customers (new and
existing).

* Agreed upon among key stakeholders.

* Adopted by the local council or equiva-
lent decision-making body for a specified
long-term period.

* Periodically reviewed by appointed repre-
sentatives of both local government and
stakeholders.

x |f the current framework or policy does not
meet all of these requirements, it should
be updated. It will lay the groundwork for
many aspects of the asset management
strategy and direction.

You can use the AMAP process as an initial step
to develop your asset management frame-
work or policy. Chapter 8 provides guidance to
help national governments create an enabling
environment to support local governments in
developing an asset management framework.

2. Do we have an asset management
strategy or plan?

v' If so, does it meet the requirements set
out below?

As you also learned in Chapter 2, the asset
management strategy is an important docu-
ment, providing practical direction on what
needs to be done to comply with the asset
management policy. It is often a part of the
strategic asset management plan and should:

* Set out the local government’s asset man-
agement vision, goals and objectives
(following the policy or framework).

* Be aligned with local government strategic
development goals.

* Document the current state of the assets
* Define the required levels of service
* |dentify protocols to be used for:

o Asset data collection and hierarchy
Condition and performance assessment
Criticality and risk assessment
o Response to service interruptions
o Response to customer complaints

* Define the roles and responsibilities of deci-
sion makers

o

o

* Adopt the assessment of asset condition
and performance as a precondition for
making all asset management decisions
(this is a medium- to long-term objective)

* Establish risk-based decision-making
processes for prioritization of mainte-
nance and capital investment actions and
interventions

* Use life cycle costing to evaluate competing
investment needs.

x|f the current strategy or plan does not
meet all of these requirements, it should be
updated. You can use the AMAP process to
develop your strategy or plan.

Answering 'no’ to one or both questions
does not prevent you from embarking on
your AMAP process. The template requires
you to include several objectives and main
principles that will guide your AMAP analy-
sis, priorities and actions. These will form the
basis of your asset management framework,
policy and strategy when you are ready to
establish them.

Your organization’s asset management objec-
tives are the high-level goals or outcomes
you wish to achieve, and your asset manage-
ment principles provide a ‘code of conduct’
that you will follow to achieve your objec-
tives. Several examples are given in Chapter
2, Figure 5.

Figure 4 shows additional examples of objec-
tives and principles that local governments
have used in creating their AMAPs.
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Figure 4

Examples of asset management objectives and
principles

* We will encourage water harvesting and conservation schemes to counter erratic rainfall.

* We will manage our natural assets to conserve resources and give attention to long-term solu-
tions rather than short-term affordability or convenience.

* Proper valuation of our environmental assets, such as lakes, rivers and groundwater will allow
land and other assets to retain value.

Sustainability

Integrated while minimizing costs.
approach * We will include financial asset management needs in our annual budget and medium-term
fiscal expenditure plans.
* We commit to fair and equitable access and use of our assets regardless of race, colour, sex,
anguage, religion, political or other opinion, national or social origin, property, birth or other
Customer-
status.
focused . . ) ) - . :
* We will involve and inform the public on important decisions related to the acquisition, repair
or sale of our assets.
Compliance * We will strive to meet or exceed all national regulations, benchmarks and requirements related

{ * We will use a portfolio management approach to ensure we maximize benefits to our citizens

to the management of our assets.

Exercise 2

a. Whatis the purpose of asset management objectives and principles?

b. Identify at least four asset management objectives for your organization.



C. lIdentify at least two principles for each objective.

d.  What assumptions can you make that will have an impact on your AMAP? What constraints do

you face? Complete the following table.

Assumptions

Constraints

4.4 Step 2: Priorities,

stakeholders and goals

The second step in developing your AMAP
involves several activities (see Figure 5).

This is the most important step in the AMAP
process. Unless you can identify your most
important assets, you cannot focus your ef-
forts to improve your asset management.
Unless you identify the key stakeholders in
these assets, you cannot determine if they
have what they need or if they are using the
best methods or tools. And unless you clearly

Figure 5

Priorities, stakeholders
and goals

e (YY)
ggg Priorities "’ Stakeholders

|dentify perfor-
asset(s) external and mance goals

actively manag-  and targets for
ing stakeholders  priority assets
and their roles

D) JEE ) 4

Identify priority Identify internal,

You may refer to
your AM Diagnostic
Tool, if applicable
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define your goals, you cannot identify the
gaps that prevent you from achieving them.

4.4.1 Identifying priority assets

Recall from Chapter 1 that critical assets are
those that have a high service and/or financial
value. Priority assets are the critical assets
that are most important to delivering the
local government’s objectives (see Figure 6).
These assets need close attention, as neglect-
ing them carries a significant risk to the local
government and community. A local govern-
ment may need to have contingency plans in
place if the service a priority asset delivers is
compromised.

You may have already identified your criti-

cal assets as part of the Diagnostic Tool
assessment. If so, you can refer to your
self-assessment. Consider our example from
Chapter 3. Supertown’s critical assets were its
solid waste collection vehicles, its own-source
revenue collection devices and the software
used to track revenue collection.

If you have not identified your critical assets,

Figure 6

you can do so as part of this step. Now is also
the time to think about the impact of climate
change, public health events and other types
of hazards and risks on your priority asset.

How do we choose one or two priority assets
from our critical assets?

The process for identifying priority
assets should:

* Align with your local government asset
management framework or policy and asset
management strategy or plan.

* Align with your local government strategic
development goals.

* Reflect customer or stakeholder priorities,
including required levels of service.

* Reflect the importance of the asset within
the wider system or systems to ensure
continued delivery of services and avoid
cascade failure.

e Reflect the risks associated with each
asset. (A lower priority asset usually faces
lesser risks.)

You have to prioritize your assets objectively,

Examples of priority assets by category

distribution

b

Food—abattoirs, markets

%
=
il
Y

Energy and utilities—energy production (such as hydroelectric dams), electrical transmission and

Transportation—road networks (including interstate/regional systems), bus stations, transportation

Government—Ilocal government offices, courthouses, post offices

Health—hospitals and clinics, garbage and solid waste collection

Water—treatment plants, distribution networks and points (such as wells), sanitary sewage collection

/1IN and treatment, dams

N
] Safety—street lighting, police and fire departments



Figure 7

Determining priority assets

What vital function does the asset
support?

m Health and safety

Security

%  Economy
e0

® social well-being

without emotion or bias. Prioritization should
consider, at a minimum, the vital function
supported by the asset and the impact of loss
of service.

How can you quantify this?

A simple scoring system can be developed to
help you prioritize. Figure 7 categorize levels of
impact by color. In this method, you first iden-
tify the vital function the asset supports and
determine what would be the impact if this
service were disrupted. The impact could be
loss of life, compromised public safety and/or

security, loss of revenue, community unrest, etc.

Next, you group the assets according to the

severity of the impact if the service is disrupted.

Another good practice is to assign standard
criteria to all assets, and then score them
against those criteria on a numerical scale.

Figure 8

Significant

impact

Major disruption or Disruption but with

loss of service possibility of repair

or alternate service

What is the impact of service
disruption?

This is the multi-criteria analysis method,
which was introduced in Chapter 2, Section
2.4.4, and the same sample scoring can be
seen in Figure 8.

Once all the scores are added up, the
highest-scoring assets are considered the
most important and would normally be given
the highest priority.

Once you have identified your priority assets,
list them in Table 1 of your AMAP along with
the rationale for selecting them, i.e. the vital
functions supported and the impact of service
disruption.

Worksheet 1 gives an example of AMAP Table
1 for Bheemdatt Municipality in Nepal.

Sample scoring for multi-criteria analysis

Criteria

Importance of asset to local government
Impact on community if asset is out of service
Condition of asset

Replacement value of asset

Not important

1 5

Very important

Very low Very high
Very poor New
< $50,000 USD > $10 million USD
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Worksheet 1

Determining your priority asset (AMAP Table 1)

Asset Vital functions supported

Solid waste collection
economic

4.4.2 Identifying stakeholders

Stakeholders are people or organizations
who have an influence on the way you con-
duct your asset management activities. There
are many stakeholders involved in asset
management. It is important to understand
their needs and expectations. They can be
internal or external, and include users and
outside agencies.

There are stakeholders who actively manage
the asset (at the operational and strategic
levels) as well as those who have an influence
on, or interest in, how the asset is managed.
It is important to understand the difference
between the two and the specific roles they
play, so that you can maximize their support

Figure 9

Stakeholder examples

Internal stakeholders External stakeholders

* Accounting Officer

* Finance Chief

* Municipal Engineer

* Procurement Officer

e Community Development Planner

e Community Officer

* Operators and others who maintain priority assets

Health and safety, social well-being,

Impact of service disruption

* Epidemic outbreaks

Loss of life and property

Loss of revenue

Loss of aesthetic value

* Impact on other interrelated assets like
drains, footpaths

* Flooding

* Impact on unclaimed cattle

* Water and air pollution

¢ Reduction in community quality of life

and minimize any resistance.

Some stakeholders may be internal to your
organization, others external (see Figure 9).

Internal stakeholders are personnel in core
roles who actively manage the asset, as well as
personnel who have an influence on or inter-
est in how the asset is managed.

External stakeholders are individuals or organi-
zations outside of your local government who
have an influence on or interest in how the
asset is managed.

It is also important to understand each stake-
holder’s influence and interest in the asset, so
that you can develop a strategy for managing
each category of stakeholder. Figure 10 shows

* End users (customers)

* Utilities/service providers

* Ministry of Local Government

* Multilateral or bilateral development partners
e Funding organizations



how stakeholders should be managed based
on their influence (or power) and their interest
in the subject or asset. Stakeholders who fall
into the ‘Monitor’ area have low interest and
influence, whereas stakeholders who fall into
the ‘Manage closely’ area have high interest
and influence.

Figure 10

Stakeholder management
strategies

Manage closely

Power and influence

Interest

Adaptation by Mind Tools Content Team, originally from A.L.
Mendelow, p. 20.1

For example, with regard to solid waste
collection:

¢ The end users (customers) of the local
government garbage collection service
have low influence or power over how the
service is performed but have high interest
in the service delivered because failure of
service affects their daily lives. They should
be ‘kept informed’ of service changes or
schedule changes to prevent them from
becoming dissatisfied.

* The drivers of the solid waste collection
vehicles have high power and high interest
in the service because they are essential

components of the service. In order to
maintain high service standards, the drivers
should be ‘managed closely.

* The staff or contractor who maintains the
trucks also has high power and high interest
in the asset so they should also be ‘man-
aged closely.’

Your stakeholders and their level of influence
or interest are put into Tables 2a and Table

2b of your AMAP template (see Worksheets 2
and 3). If you have stakeholders who are not
currently involved but should be, these should
also be included.

Once you have determined who your
stakeholders are, you need to know what in-
formation they need to manage the asset, and
if they have access to this information. You
may need to further consult your stakeholders
to complete this table.

It is important to be honest about whether
or not you have the information your stake-
holders need (see Figure 11 for an overview
of what kind of information is helpful or
unhelpful). This information must be acces-
sible to the stakeholders. For example, if
the information is contained in ledgers, are
the ledgers catalogued by date and type of
information or are they in a big room with no
means of identifying what information is in
what ledger?

Worksheets 2 and 3 list the stakeholders

Figure 1

Stakeholder information

Helpful information is: Unhelpful information is:

e Current ¢ Not accessible to the
* Timely stakeholder
e Accurate e [naccurate and doesn't

provide what the stake-
holder needs

¢ Non-existent

e Consistent

* Relevant to the
stakeholder
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identified by Gulu Municipality in Northern
Uganda. Roads are Gulu’s priority asset.

Some stakeholders might not have been
identified in this first draft—for example,
equipment operators who maintain the roads.
They can be added once the AMAP is reviewed
and the team has had an opportunity to dis-
cuss this with the stakeholders.

4.4.3 Setting performance goals

Once you have a process for identifying prior-
ity assets, you can start setting performance
goals for them using Table 2c of the AMAP
template. The AMAP should contain perfor-
mance goals only for priority assets (or priority
asset groups), as it would be too large if all
assets were included.

You can refer back to Chapter 2, Section 2.6.2,
to review how to set and measure perfor-
mance goals.

Worksheet 2

\ /

:Q; Tips for goals and measures

Performance goals and measures need to be
‘SMART"

* Specific

e Measurable

* Achievable

* Relevant

e Time-bound

As you learned, there may already be national
performance goals that can be used for some
assets. For example, the Nepalese National
Planning Commission’s Needs Assessment,
Costing and Financing Strategy for Sustainable
Development Goals sets out goals for water
and sanitation in Nepal (see Figure 12).2

Where goals or targets do not exist, you can
follow the guidance in Chapter 2 to determine
performance goals for your priority asset.

Internal stakeholders example (AMAP Table 23)

Information needed by stakehold- Do you have the
er to manage the priority asset

information? Who has it?

Internal stakeholders who are involved:

Asset inventory data
Asset inventory data, asset condition

Yes, the Municipal Engineer
Yes, the Municipal Engineer

data, level of service, costs of repairs,
replacement value, and remaining

Stakeholders and Influence Interest
roles e.g. 'H' for high, 'l for low
Accounting Officer H H
Municipal Engineer H H
service life.
Members of H H
Technical Planning
Committee
service life.
Members of Stand- H H

ing Committees

Asset inventory data, asset condition
data, level of service, costs of repairs,
replacement value, and remaining

Asset inventory data, asset condition
data, level of service, costs of repairs,

Yes, the Municipal Engineer

Yes, the Municipal Engineer

replacement value, and remaining

service life.

Internal stakeholders who should be involved:



Worksheet 3

External stakeholders example (AMAP Table 2b)

Stakeholdersand Influence Interest |nformation needed by stakehold-
roles e.g.'H for high, ‘U for low  ©F to manage the priority asset
External stakeholders who are involved:

Municipal Develop- H L Budgets, road names and location
ment Forum

External stakeholders who should be involved:

Ministry of Works L H Documentation, reports
and Transport

Uganda National H H Documentation, reports
Roads Authority
Community L H Quality of the end-product and func-

tionality (service life)

Media L H Quality, quantity and accountability
Banks L H Budgets and workplans in case of

corporate social responsibilities
Development H L Workplans in case of additional fund-
partners ing on strategic development
Non-governmental H L Research based information on bud-
organisations gets and workplans

Remember, performance measures need to be It is specific, measur

‘SMART'—that is, specific, measurable, achiev- because we state “100% of the time”.

able, relevant and time-bound. * ltis relevant because the truck availability is
Consider this performance target for a solid an important factor in service performance.
waste management truck fleet: Garbage * But do the trucks need to be available 24
trucks will be functional 100% of the time. Is hours a day? This performance measure

it ' SMART"? is not achievable if the local government

Figure 12

Do you have the
information? Who has it?

Yes, the Municipal Engineer

Yes, the Municipal Engineer
Yes, the Municipal Engineer
Yes, the Municipal Engineer

Yes, the Municipal Engineer
Yes, the Municipal Engineer

Yes, the Municipal Engineer

Yes, the Municipal Engineer

able and time-bound

Sustainable Development Goal 6 targets in Nepal

Table 3.9: Targets and indicators of SDG 6 (water and sanitation)

mmmmm

Households with Access to Piped Water Supply (%) 495 60.3 68.4
Basic Water Supp ly Coverage (%) 87 90.2 926
Population using Safe Drinking Water (%) 15 35 50
Open Defecation Free Area Declared (%) 4] 56.5 719
Sanitation Coverage (%) 82 86.5 899
Proportion of Untreated Industrial Waste water(%) 99 753 57.5

Sources: SDG Status and Roadmap Report 2017

76.5
95 99
65 90
83.5 99
93.3 99
39.7 10
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only has one truck, because allowances
need to be made for maintenance time
and breakdowns. A more achievable goal
would be: Garbage trucks will be available
for safe use on 95% of workdays (Monday to
Friday, 6am until 8pm) in any calendar year.
This allows for maintenance at night or on
weekends and for occasional breakdowns
during workdays.

It is important to discuss performance goals
with stakeholders. In our garbage truck exam-
ple, some of the key stakeholders are drivers,
maintenance managers or maintenance
contractors, spare parts suppliers, and even
vehicle buyers. You may even want to discuss
the matter with human resources to see if it is
appropriate to propose that maintenance staff
and drivers receive a bonus if vehicle availabil-
ity targets are achieved.

Worksheet 4 provides an example of AMAP
Table 2c from Tanga City, Tanzania.

Now that you have identified your priority
assets and performance goals, the last action
in Step 2 is to go back and identify those
stakeholders who are actively involved in
managing your priority asset(s). Stakehold-
ers who actively manage an asset make
decisions that directly affect the asset and
the service it delivers. You can do this by
reviewing AMAP Tables 2a and 2b and indi-
cating only those stakeholders who provide
information that is needed to make deci-
sions about your asset. Figure 13 gives an
example of selecting ‘active’ stakeholders by
indicating them in red.

Worksheet 4

Figure 13

Selecting active
stakeholders example

Stakeholders l’]

(red = active stakeholders)

* Accounting Officer

* Finance Chief

* Municipal Engineer

* Procurement Officer

e Community Development Planner

e Community Officer

* Operators and others who maintain priority assets
* Service providers (external)

The Community Development Planner would
not provide information in this situation, but
the Community Officer may. Why? This indi-
vidual might be the person who reports on
whether the waste is collected or not.

Why would you include the Accounting Officer
and not the Finance Chief? The Finance Chief
is concerned with the overall budget, but the
Accounting Officer may be responsible for
operational costs and payments.

Now that you have identified your priority
asset, your stakeholders and your perfor-
mance goals, you are ready to move on to the
next step: reviewing current asset manage-
ment methods and technologies.

Tanga City performance goals (AMAP Table 2c)

Priority asset Performance goal

Solid waste collection To provide solid waste
equipment management on a daily
basis

To collect solid waste generated
and transport it to dumping site

Level of service and attribute Performance targets

* 90% of solid waste produced
collected and transported to
dumping site every day

* 90% of fleet serving in a week



Exercise 3

a. Answer the following questions using the guidance from this chapter, using the example of a
community borehole.

What vital functions does the community borehole support?

What criteria would you use to measure loss of service?

Does it matter where the well is located? Why or why not?

b. Use the tables in the AMAP template provided in Annex A to answer the following:

Identify one asset for your local government (Table 1).

Identify the key stakeholders who manage the priority asset you have identified, and the
information they need to manage the asset (Tables 2a and 2b).

Set at least one performance goal for the asset and two performance measures (Table
2¢). Be sure to consider the following if applicable: national government direction,
United Nations Sustainable Development Goals.
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performance goals, you are ready to move on
to the next step: reviewing current asset man-
agement methods and technologies.

4.5 Step 3: Review
current methods and

technologies

In Step 2, you identified your stakeholders,
the information they needed to help make
decisions, and whether or not they had that
information. In order to identify opportunities
for improvement, it is important to under-
stand what methods and tools are used by
the active stakeholders to manage the priority
asset, and whether or not they are effective.
See Figure 14 for some examples.

Methods (or processes) define how you do
things so that you do them the same way, con-
sistently. Tools are used by your organization
to manage asset information. They can take
the form of ledgers, spreadsheets or software.

Start by listing the active stakeholders from
Tables 2a and 2b of the AMAP template.

Next, research the methods and tools used by
your active stakeholders to determine whether
they contribute to, or perhaps detract from,
achieving goals you have set for your priority

Figure 14

asset. If you are unsure of what methods and
tools are used, the guidance from the Diag-
nostic Tool can help you identify methods
and tools used by your internal stakeholders,
as many of them will have been interviewed
during the on-site assessment. You may need
to consult with active stakeholders who are
not part of the AMAP team.

It is important to do a thorough assessment of
the methods used. Make sure to ask questions
about the methods so you understand what
they are. If there are none, you must state that.
It is a good idea to refer to Tables 2a and 2b
from your AMAP.

Worksheet 5 provides an example of three
very different stakeholders from Bhola Mu-
nicipality in Bangladesh. The municipality’s
priority asset is its bus terminal, and both
paper-based and electronic methods are used
to manage it.

The information you gather regarding your
stakeholders—what information they need
(and whether they have it), and what meth-
ods and the tools active stakeholders use in
managing your priority assets—will help you
identify where your current processes fall
short of the requirements set out in your per-
formance goals. These are your potential areas
for improvement.

Asset management methods and tools

e Asset condition assessment

* Maintenance management or work order
management

* |dentification, recording and monitoring of service
levels

e Portfolio review

* Financial management
e Capital planning

* Asset disposal

* Lease management

e Asset recordkeeping system or ledger
 Asset database software
e Asset condition assessment software

¢ Maintenance management or work order manage-
ment software

* Accounting ledgers
* Financial management software
* | ease ledger or software



Worksheet 5

Asset management methods (AMAP Table 3)

Active stakeholders

Finance Officer
Municipal Engineer
Traffic Control Manager

Exercise 4

What methods and tools do your stakeholders currently use to manage the
priority asset?

Accounting ledgers, financial management software, lease ledger

Inventory software, condition assessment software

Bus/truck control ledger, vehicle ledger, log sheet

a. Complete AMAP Table 3 for the priority asset and stakeholders you identified in Exercise 3.

Active stakeholders

What methods and tools do your stakeholders
currently use to manage the priority asset?

b. Do the methods and tools you identified help you achieve the performance goal you have set
for your priority asset? If so, how? If not, why not?

4.6 Step 4: Identifying * Set performance goals for your prior-

ity asset(s)

areas for improvement * Listed current tools and methods used

In previous sections you:

by stakeholders to manage your prior-
ity asset(s)

Outlined your principles as part of your

asset management framework
Identified your priority asset(s)
Identified key internal and external

stakeholders

You are now ready to identify gaps in your
asset management practices, the stakehold-
ers affected and specific actions required to
remove the gaps.
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4.6.1 Gap analysis

S Gap analysis tips

e Clear gap description that is not too complex

e Clear restatement of performance goal(s)

e (Clear understanding of stakeholders affected

e (Clear ‘actively managing’ stakeholder identification
* Brief ‘actions required’ statements

e Ask'So what?'

A gap analysis is an assessment of your
current asset management practices, tools
and technologies against your stated goals
and objectives to identify gaps and areas for
improvement.

Through Steps 2-3, you identified your goals
and areas for improvement. These areas for
improvement are gaps that need to be as-
sessed and addressed.

Insert them into Table 4 in the AMAP template.

Worksheet 6 uses the example of Supertown
to show how to complete Table 4.

In addition, if you have used the Diagnostic
Tool or have had another assessment, such as
one from your national government or other
organization, you may have already identified
gaps to address. These should also be entered
into Table 4.

Supertown initially identified its solid waste
collection vehicles as one of its priority assets,
but after reviewing the United Nations Sus-
tainable Development Goals and working on
its AMAP, it decided that community bore-
holes are a priority for action.

It specified its performance goals and pin-
pointed two gaps related to water supply and
water quality. The AMAP team identified the
stakeholders affected by the asset and those
actively managing the community boreholes.

Supertown also had a Diagnostic Tool as-
sessment. One of the problems identified by

the assessment was lack of data with which
to make decisions and poor quality of exist-
ing data. Because good data is important for
knowing if performance goals are being met,
the Supertown team includes this as a gap.

4.6.2 Identifying actions

Now that we have identified our gaps, we
need to determine the most practical and
suitable actions for all relevant stakeholders to
address the identified gaps. This can be done
as a brainstorming exercise among the AMAP
team and key stakeholders.

As you look at each gap, ask “So what?” This
forces you to think about what you need to do
and how you will do it.

Figure 15 shows how to do this for Super-
town’s first gap: Current supply only reaches
80% of community.

Figure 15

The “So what?”
exercise—water
provision example

The gap:
Current supply only reaches 80% of community

So what?

To fill the gap, we need to:

* |dentify underserved areas
* Review levels of service and capacity
e Obtain better data

So what?

Actions required:

* Develop plan to drill new boreholes

* Increase number of boreholes

* Develop data gathering and validation process



PaPa3U JI $32NJ3 J010edWOD [eUOIPPE UINDDY e

abeqgleb
JO WIN|OA 3y} 9dNpai 03 AbojouyDa) BulDAd8) 1dOPY e
Juswdinba 135se 335eM PIj0S 9beurW O} 21EM1JOS INDIY o
SINOY uoeIado 35eaidu| e

915em a3 Jo 1odsuely

Apayy
pUE UOND3||0D 3Y1 SAISS 153G URD 12Y) $31N0J 3NPaLDS o JokeN A3 u bmuz_oo“m
Juswidinbs | 29UIBUT [EOIUBLIN o abequeb |2 109 siseq
3|ge|leAR B} JO) Ue|d SDUBUSIUIRU U9}19] SONPOIIU| o J2inseal] Ay e -|0> 0 3|geUN Ajiep e uo
3)1s buidwinp 03 payiod 1010210 A1D) e sijuswdinbs | s19ais 9yl Juswasbeuew
-SUeJ} puUB Pa123]|02 3q ||IM 2beq.eb sso| 1eyl 0s ‘9begledb 1oy UolleHUES puUe AJUNWWIOD 3)seM pljos Ul abequeb a)15em pljos  juawdinba
Jo uondnpoid ayy bupnpal Uo AJUNWWOD Y3 UlRI| e [BIUSWIUOIIAUT A1) o Yl JUaND 3y  paseaidu| apinoid o] 915em pl|joS
Buibeuew Ajaanoe paidaye uondudsap debf |eob aduew jasse
pa41inbai suonoy
siapjoydjeis siapjoyayels dep paynuapj -10}19d fAond
(i 9|98l dVINY) sisAjeue deb Ay1H ebue]
/ 199USHIOM
sueIUYD) buiquinid e S31IUSD I[EY
ssad0ud uolepljeA eyep dojpasQ e Jobeueyy SdUBUSIUIR ‘Sa13IUNWWOod Bulnog sjeob ainseaw
11123]|0d 03 ss2201d dojan 1aBeuBY AI0JUSAU| o _yBau ‘sjooUds ‘jam Buisn 0} e3P A]2WI3 10 Ayjenb pue
-9p pue papPa3u e1ep AINUSP| e 193UIbUT JOIUSS o SISQUISW AHUNWIWIOD ||  93}BINDDE 9ABY L,UOJ  UOIID3||0d ele(
suepPIUYda) buigwin SDUEUSUIEW [lom
$3]04310q 104 $955930.d PIUL=3 bulgunid S21U2D Y1eay  Jood pue Juswiieain Lz0¢
pue uejd soueusiulew dojanaq «  JSDBUBI SOUBUSIUIE o 'S3NIUNWWIOD BUNOG  JO 28| O] aNP SIseq Aq Ja1em BuULp
s[edIWaYd bupdauIsIp sabeuey AIOJUSAUl o _yBiau ‘sjooyds ‘jjam Buisn | Jeinbal e uo sjiey Al 3es sey Ayunul
UM S[|9M JO JUDUIIEIY AYIUOIA o J23UIbUT JOIUSS e SI9qUUDW AJUNWIWOD ||y -lenb Jsiem uaiind)  Aljenb Jsiep -W0D JO 905
$3]04210q JO JaQUINU 958310U| »  SUBPIUYD3Y Buiquinid e s213U3 Uyeay
sojoyaioq  JoBRUB SDUBUSIUIR ‘Sa13IUNWWOd Bulinog Alunuwwod Lz0Z Ag Aju
M3U ||lip 0} uejd dojRAs( e 1abeuey AIOJUSAUL o _yBiau ‘sjo0yDs ‘|[am Buisn 1O 9408 Sayoeal -NWWOD JO %76 O} 3loyaioq
PaAISSISPUN Seale AJUsp| e J93UIPUT JOIUSS & SIBQUUDW AYUNWWOD ||y Ajuo Alddns juaun)  Aiddns 1aiepy  Alddns Jsiem diseg  Alunuwiulod)
aJinbai suond Bujbeuew Ajannoe 9)d9jje siapjoydje uondinsap de deb |eob Lo
paat i siapjoyaels P934 PIOYIS hdl pded paynuap| duew.0}19d fAond

( 3|ge] d¥IY) suonoe paiinbal pue sisAjeue deb s,umoliadng

9 123USHIOM

145



Buibeuew AjaAnoe paidaye uondudsap deb |eob

paJinbai suonoy siapjoyayjels siapjoyajyels dep pPauIUBP]  ddURWLIOYISd

jasse Ljuond

‘deb yoes 10} suon
D IN0J pue sdeb oM} 1ses| 18 AJIUsp] "€ 9SI2J9XT Ul PayIIuSp! NOA SI9p|oysyels pue 1asse Alloud sy 10}  9|gel dVINY 219/dwod  q

palelV
AYM 10U J| A3 24e 1eYM ‘OS J| §S9|0YI0Q MU [JUP ASU] 210J2q 23L) PINOD UMOLISANS SUONDR 21241 21 "9 199USHIOM 01 3eq J2Iay e

G 9SI219X7

146



If you have had an external diagnostic assess-
ment such as a UN/DESA-UNCDF visit, or have
implemented the Diagnostic Tool, look at
recommended areas of intervention from your
assessment. The guidance from the Diagnos-
tic Tool can be used to identify significant
gaps and suggested approaches to closing
them. Relevant recommendations from the
Diagnostic Tool analysis should play a promi-
nent part in the actions you identify for your
AMAP. You should also consider input from
other assessments, such as a local government
performance assessment, if relevant.

Supertown’s assessment recommended the
following:

Develop data validation roles, responsibilities
and process, which will require identifying one
person to be in charge of:

* Ensuring that data is entered correctly by
reviewing a sample of the data monthly to
check for errors.

* Creating a simple checklist of what must
be entered and in what format, and how
to ensure the data is correct. This checklist
will include the correct local government
departments, asset categories, types and
subtypes to be used in the asset manage-
ment system.

* Training others on how to enter data and
use the checklist.

The team includes these recommendations in
their actions and amends the final column of
Table 4 (revisit red text Worksheet 6).

Notice that one of the actions is to “increase
number of boreholes.” There may be other
actions Supertown could take to minimize
the number of new boreholes that need to
be drilled. This is an important consideration
whenever your actions include the need for
new assets.

In a previous example, you saw Tanga City’s
performance goal for its priority asset: solid
waste collection. Now, consider how they ap-
plied the “So what?” exercise to determine if

they really needed new assets.
One response could have been:

Identified gap: The current solid waste
equipment is unable to collect all garbage
produced in the City.

So what?: We don’t have enough equipment.
Action: Buy more equipment!
This was not Tanga City’s response, though.

Instead, their response to the first “So what?”
was, “We need to know why we can’t collect
all the garbage.” There was no mention of
equipment yet.

Leading from the first “So what?”, their re-
sponse to the second “So what?” was to
identify possible reasons why they could not
collect all the garbage. These reasons became
the basis for their proposed actions. They
listed ‘Buy more equipment!” as an action, but
only at the end (see Worksheet 7).

This example shows how the “So what?”
exercise can frame your government or orga-
nization’s thinking about what the problems
are and the actions to address them.

4.7 Finalizing your
action plan

You may have identified many gaps and actions,
but it would not be practical to include them

all in the final AMAP because limited resources
would likely result in failure to close all the
gaps. You should choose the best actions for

all relevant stakeholders who can address the
identified gaps, and link your proposed actions
to improve the management of the asset to the
current and medium-term municipal budget.

The next step will help you prioritize those
actions. Only those that are achievable in the
short- to medium-term (less than three years)
and those that will have the greatest impact
should be included in your AMAP. This be-
comes your Action Plan.
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4.7.1 Actions and resources

Action plan tips

e Select priority actions:

8 Quick wins

@ Biggest impact

@ Practical actions
* Summarise resources needed
e Set realistic completion dates
* Get Council approval
* Follow up regularly

The second-to-last step to complete your
AMARP is to identify the actions and resources
needed to address your gaps. This is done
using Table 5a. In this table you list your ac-
tions from Table 4, nominate an ‘owner’ for
each action and identify the resources re-
quired to implement the actions.

This is a particularly important step, as it
brings into focus all the resources required to
implement the change. This helps you deter-
mine whether the actions can be realistically
implemented with the available resources,
or if additional money, systems or personnel
would be required.

If sufficient resources are not available to
implement an action, you can put together

Worksheet 8

a business case to seek additional resources.

If the business case shows that the benefits
outweigh the costs, you may be able to obtain
additional funding from the central govern-
ment, donors or NGOs.

Worksheet 8 offers an example from Tulsipur
Submetropolitain City, Nepal.

This municipality chose solid waste collection
equipment as its priority asset. It has a col-
lection capacity gap and, like Tanga City, also
recognized that the first action was not to
purchase new equipment. Tulsipur felt that
this gap could be due to a lack of knowledge,
as the public were not properly separating
degradable and non-degradable waste. One
of the required actions identified was an
information campaign to educate the citizens
about waste separation. This is a simple action
that can be done with the city’s own resources.
Their AMAP also included a second action: to
monitor the impact of the training, to ensure
that citizens were applying what they had
learned, and to reinforce the idea of waste
separation.

4.7.2 Prioritized action plan

Once you have identified all the actions you
need to take, it is time to prioritize the actions
you are including in your AMAP and set target
dates for completion.

Tulsipur Submetropolitan City actions and resources

required (AMAP Table 53)

Actions required = Owner

People

Administrative
and Information = staff
Officer

Regular infor-
mation through
radio, local
television

Monitor waste
separation door to
door

New: Supervisor

Available: current

Resources required

Funding and
Training/mentoring Tools source
New: Training about New: Informa- = Own-source
waste segregation tion script revenue
and knowledge about
degradable and non-
degradable waste
New: Data collection New: Toolto  Own-source
training collect data revenue



There are many criteria for prioritization, but
you can take a simple approach. First, review
the actions that result in the greatest impact for
the least resources. These are the ‘low-hanging
fruit” actions or ‘quick wins’ discussed in
Chapter 3, Section 3.5. The results achieved
from implementing these actions and getting
results will help to motivate your asset man-
agement team—which will help when it comes
to implementing more challenging actions.

Good criteria for selecting the next priority
actions include:

* Practicality
* Urgency
* Resource availability

These are not listed in order of importance.
You may choose to deal with the most urgent
actions despite not having the resources to
implement them immediately available. You
may choose to select the next ‘easiest’ ac-
tions to implement based on practicality and
resource availability.

Once you have prioritized your actions, it is
time to complete your plan and Table 5b: Our
AMAP priorities. You should include a brief
description of the criteria used to prioritize
the actions and relate them back to your
goals and your asset management framework
principles, referencing policy or regulatory
requirements if appropriate.

Worksheet 9

Ensure your top priority actions are based on
merit and logical reasoning. Additional details
needed to support your actions and priorities
can be included in an annex if necessary.

Our highest priority actions are
based on those that we can ac-
complish quickly and with our
own resources.

They are practical actions that will
have an immediate impact. They
help us understand the full extent
of our problem, and demonstrate
progress to our stakeholders.

Worksheet 9 continues the example of
Supertown.

The first priority is to identify areas under-
served. Why? Without this action you cannot
undertake the others. Therefore, it is the most
urgent action. It also uses the least resources,
as it can be done in-house.

Next, consider the related actions for this
priority—the steps that need to be taken to
complete it.

In this example, you need to define what is
meant by ‘basic water supply’ (if you have

not already done so, and there is no stated
national level of service). Does ‘basic water
supply’ mean access to a borehole? If so, is

Supertown AMAP priorities (AMAP Table 5b)

Priori .. . .
lority Priority action Related actions
rank
1 Identify areas * Define level of service
underserved for ‘basic water supply’
* Survey local citizens
to determine who has
basic water supply
2 Develop plan to
drill new boreholes
3 Increase number of

boreholes

Summary of Target date for Funding and

resources needed completion sources

* Own staff and Council Three months Own-source

* Survey tool from approval of | revenue
AMAP
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this based on population served per bore- Repeat this exercise for your remaining three
hole or distance from the borehole? Once priorities until you have completed your plan.
you define this, you can determine who
has access, so you know which areas are
underserved.

Your AMAP is almost done! All that is left is to
determine how you will follow up your actions
and review your progress.

Exercise 6

a. Select the actions you listed for one gap in Exercise 5 to complete a version of Table 5a (below)

of the AMAP template.
Actions Resources required Funding and
required Owner source
People Training/mentoring  Tools
b. Prioritize these actions in a version of Table 5b below.
Priority rank Priority action Related actions Summary of Target d?te for  Funding and
resources needed completion source



4.8 Follow-up and
review

How you propose to follow up and review
your AMAP needs to be clearly articulated in
this last section.

Your AMAP is a living document.

Responsibility for review and

update lies with the asset man-

agement focal point and the key

stakeholders. You should follow
up on progress with all action owners at least
every six months.

You will also need to update your AMAP when
significant changes occur, such as:

* Any significant assumption or con-
straint changes

* Significant stakeholder change

* Legislative or regulatory change

If required, reassess your priorities and make
changes to the AMAP to ensure that it reflects
current local government policy. This may
result in a re-draft of your AMAP and distribu-
tion to all affected stakeholders.

Communication of the AMAP
to key stakeholders is vital. This
may be done by presentation
(where it is easier to add more
information to demonstrate a
point) or simply by email or paper copy of the
AMAP. You cannot guarantee that stakehold-
ers will read the AMAP, so it is recommended
that you conduct a ‘launch’ or presenta-
tion along with distributing paper copies
of the AMAP.

Communicate successes to all stakeholders
using emails, newsletters or meetings. Keep-
ing stakeholders up to date and motivated
will help to ensure the success of the improve-
ment programme.
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Endnotes

1 Mind Tools Content Team, “Stakeholder Analysis”, MindTools, Available at https:.//www.mindtools.
com/pages/article/newPPM_07.htm; A.L. Mendelow, “Environmental Scanning--The Impact of the
Stakeholder Concept”, ICIS 1981 Proceedings (1981), p. 20.

2 National Planning Commission, Nepal Needs Assessment, Costing and Financing Strategy for Sustain-
able Development Goals (Singhadurbar, Kathmandu, Government of Nepal, 2018), p. 31.
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Guaranteeing equal access to public goods and the
provision of public services, particularly at the
local level, are critical to ensure the well-being of
everyone in ourcommunities.

We will need to secure sound asset management
and adequate investments to leave no one and no
place behind.

— Mohamed Boudra,

Mayor of Al Hoceima, Morocco,
President of United Cities and
Local Governments (UCLQG)
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Chapter 5

Capturing and
utilizing the right data
and information

Key takeaways

A systematic, methodical approach to data collection will result in a more effective and robust
asset management information system that delivers reliable information necessary for sound
decision-making and, ultimately, for improved service performance.

Having adequate data on the location, condition, performance and finances of assets allows
governments to anticipate the resources that need to be set aside for repair, renewal and
replacement over the long term, particularly for critical assets.

Ensuring the accuracy, quality and quantity of asset information is a collective effort. How-
ever, the costs of collecting, validating and maintaining data should not exceed the value of
information.
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5.1 Introduction

Deteriorating assets pose challenges for all
communities. Local governments and public
enterprises might notice and repair visible
problems, such as a broken electrical pole,
but miss more hidden and often more serious
problems, such as structural deficiencies in
buildings that can result in their collapse.

Maintaining up-to-date information on public
infrastructure assets can help diagnose
hidden problems before they cause seri-

ous service disruptions or something worse.
Limited budgets and increasing demands

for higher levels of service further add to

the urgency of harnessing timely, reliable
data for more efficient and effective asset
management.

Good asset information will enable your local
government to make better asset manage-
ment decisions in support of ever-growing
service demands. Setting up such an informa-
tion system requires that you collect the right
data and get it to the right people at the right
time —so that the right work can be done to
meet your community’s needs.

A robust information system is also neces-
sary to support an efficient and appropriate
allocation of funds to top asset management
priorities. Lack of reliable information about
assets, such as about their performance or
value, can make it difficult for governments
to justify expenditures for maintenance, re-
newal and replacement of assets, if they are
even aware of the need to begin with. Without
good data, your government cannot antici-
pate what requires attention and funds, and
with what level of urgency. And once your
community is hit with a problem, resources
may not be readily available to deal with it.

The information system does not need to be
complex or elaborate. Even an elementary
system, as long as it is effective, can help your
government leverage data to meaningfully
improve service delivery and mitigate risk of
failure and other related consequences.

The first few chapters of this handbook in-
troduce asset management as a coordinated
series of activities for monitoring and main-
taining essential public assets. In this chapter
you will learn that an effective asset manage-
ment framework needs to be supported by
an effective asset management informa-
tion system.!

As Figure 1 highlights, the asset management
information system sustains all other parts of
the asset management framework and facili-
tates better coordination between them. The
system would collapse without asset informa-
tion supporting its inner processes. Reliable
and well structured information on critical
assets like mass transit systems or health facili-
ties form the foundation of effective capital
investment plans and programmes. This
information allows planners to prioritize the
necessary repair, renewal or replacement of
assets before failures occur.

The development of a full-fledged asset
management information system is a
resource-intensive process. But a lot can be
done with even limited financial and human
resources if the relevant stakeholders show
genuine long-term commitment. As is said
about the asset management journey, even
small initial steps can yield enormous payoffs.

Your asset management information system
should involve the information collection,
validation and reporting activities most suited
to the requirements of your own government.
There are many ways to set up this system, and
one way may work for others but not for you.
You can also build on it over time. At the be-
ginning, your information system may simply
be an asset register for identifying deteriorat-
ing assets. At a more advanced level, it will be
more comprehensive and include decision
support tools that show you when to renew,
replace or acquire new assets.

The development and implementation of
an effective asset management information
system will support:



Figure 1

Asset information within asset management

Strategic asset management plan
AM strategy, plans, supporting policies and procedures, etc.

DEMAND
MANAGEMENT

. Current and future
demand
- Regulations
- Level of service
plan

LIFE CYCLE
MANAGEMENT

- Asset portfolio

- Life cycle analysis

- Risk management

- Capital improvement

FINANCIAL
MANAGEMENT

- Financial analysis
(affordability)

- Benefit-cost analysis

- Funding plan

+ Decision support

Asset management information system
including asset register database

Operations
Plan, Acquire, Use, Dispose

* Effective collection, processing and presen-
tation of data

* Better understanding of asset characteris-
tics, condition and performance

* Improved maintenance of assets through
comprehensive and accurate mainte-
nance records

* Enhanced identification, information and
reporting of possible asset defects, failures
or operational incidents.

Such a system will ensure that the right infor-
mation goes to the right people for efficient
decision-making in capital expenditure plan-
ning. It will also improve compliance with
regulatory or government requirements.

This chapter provides guidance on the devel-
opment and implementation of a basic asset
management information system, covering

all the key steps and employing tools that

are simple, accessible and not dependent on
advanced technology or software. You will
find that any local government can undertake
data collection and organization in support of
achieving efficient and effective service de-
livery. Simply reflecting on the quality of data
and data systems will help your local authority
understand how to better optimize the use

of assets.

5.2 The benefits of good
asset data

Gathering and utilizing the right asset informa-
tion can lead to significant cost savings and

improve the efficiency and performance of the
whole asset management system. For instance,
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Data vs. information

Before we can even gain knowledge in the form of information, we need data. The definitions of ‘data’ and ‘informa-
tion’ are often conflated.

The length of all roads in our municipality is 25km,

The length of a road is 1.5km. This is data.

&

of which 2 km are critical. This is information.

Data are simply facts presented in a raw format, unorganized and unprocessed. For asset managers to be

able to make informed decisions, these facts need to be processed and structured into information.

Information results from the interpretation, organization and contextualization of data.

the accumulated time that management and
staff may spend searching for information, then
compiling and processing it for bookkeeping
or reporting purposes, has significant but often
hidden operational and capital costs. Repeating
these information activities in each department
or public utility office can result in extremely
high costs across all of government.

Consider a real-life example of the benefits
of adopting an asset information system. A
mid-term evaluation of a water utilities man-
agement project in South-Eastern Europe
found that in the first year of implementing
the system, 46 of 70 participating water utili-
ties reported that their performance levels (in
terms of data management, planning, opera-
tion and maintenance) had improved by an
average of 30 per cent.2

A unified system or approach for collecting
data provides a coherent framework within
which to consolidate information and ulti-
mately make decisions about the assets in
your portfolio. Senior leadership relies on data
that is compiled and packaged into briefs and
reports in order to make decisions, which will
impact the wider community. A lack of reliable
asset information therefore results in poor
decision-making that fails to properly address

service demands, among other considerations.

It can further expose your community to risks
from crises, such as climate change and dis-
ease outbreaks.

To reap the benefits of data collection, you do
not need just any information but targeted
and effective information that enables you

to prioritize assets for maintenance, renewal
or replacement. This is what a good asset
management information system seeks to
provide. It is hard to derive effective infor-
mation from incomplete or inaccurate data.
Without accurate data, you will not know the
right questions to ask. For example, how can
you tell if a particular bridge is a critical asset
if you are not monitoring its performance
and therefore do not know how many and
how often people rely on the bridge being in
good condition? A good asset management
information system will help you ask the right
questions, fill in missing gaps and deliver ef-
fective information to enable decision-making.

5.2.1 Data for prioritizing critical
assets

Given scarce public resources and the costs of
effective asset management, it is important to
identify which infrastructure systems and their
underlying assets are most critical to your gov-
ernment. Recall the ‘six whats’ from Chapter 1.



Much of asset management is about know-
ing what in your asset portfolio to fix first. To
know the answers, we need to collect and
maintain basic data about our assets.

Asset information enables us to focus our
limited resources on those projects that will
bring the most benefit to the community,
optimizing our infrastructure investments and
possibly attracting more. From here, we can
make more informed decisions about which
assets are in poor condition, pose a significant
risk to service delivery and require immedi-
ate attention, and which assets are in good
shape, with low to medium risk and need little
attention.

Does this sound familiar? Chapter 2 explained
that the best approach to asset management
is based on proper risk management. Your
assets will not only face internal risks (e.g. fail-
ure, depreciation over time, etc.). They will also

Exercise 1

face external risks from climate hazards, public
health crises and other unanticipated shocks.

Operating and maintaining assets in a
landscape of multiple, unpredictable and
unavoidable risks will be less daunting if your
government takes steps to better understand
the assets in its portfolio. Chapter 2 explained
that risk is the product of the likelihood that
an incident occurs and the expected con-
sequences of it occurring. Collecting and
analyzing data through a risk management
lens will help you prioritize your assets based
on risk. For example, when you measure an
asset’s condition, you can come to a better
conclusion of how likely it is to fail, which fac-
tors into your calculations of risk and whether
this asset is critical. Refer to Figure 16 in Chap-
ter 2 for risk-based questions to guide your
data collection process, which we will intro-
duce in section 5.3.

a. How would you explain the concept and purpose of an information system for asset manage-
ment to a member of your local community who is not familiar with asset management or

asset management information?

b. Identify three benefits of a good asset management information system.
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c. Identify (human or financial) resource constraints within your local government that could
impede the development of an asset management information system. How might you over-

come such challenges?

d. Select one group of assets (e.g. waste collection, streetlights or road signs). What type of infor-
mation would you need in order to develop an asset management plan for that group?

5.3 Building the
foundation of an
efficient asset
information system

Information derived from data informs
decision-making. For your asset manage-
ment information system to work effectively,
you need to collect the correct and relevant
data that will allow you to generate reliable
information about the past and present state
of your assets. Such information will guide
decision-making on how to manage assets in
the present and future to meet the required
levels of services (LOS).

The development of a simple asset register
database is a good place to begin captur-

ing some of the most basic data you need for
informed asset management decision-making

processes. Such data could include:

Asset identification information, e.g. loca-
tion or unique ID number

Past and current asset condition

Related maintenance activities, including re-
habilitation costs, upgrades or replacements

Current asset performance level

Other data that allow for the adequate
evaluation of different courses of action.

The primary purpose of an asset register
database is to generate timely, relevant and
accurate information on all the assets you own
and manage, including their structure and
condition. A local authority with such infor-
mation should be able to make strategic and
sound decisions.

There are three layers to asset informa-
tion management: collecting data, deriving
information from the data and using the



information to make decisions (see Figure 2). To build an asset database that provides a

It is @ multi-directional process, and there is solid foundation for an efficient asset man-
always room for improvement at each layer. agement information system, you must plan,
For instance, the outcomes of one set of deci- design and implement a process that includes
sions can inform future data collection, when the following general steps (see Figure 3):

a new reality requires updated information. 1. Assemble an asset management infor-

For a database to be useful, it must stay fresh. mation team

Figure 2

Data, information and decisions

DECISIONS

* Meet strategic objectives and customer demands
* Meet local management needs
* Better control of operation and maintenance activities, in line with government regulations
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Figure 3

Asset register database process

STEP 1

( ............

Get organized—assemble asset
management information team

STEP 3

--------------------------------

Plan data collection

If data are

STEP 5 not valid

Validate data

l If data are valid

Design your asset register hierarchy
Plan your data collection

Collect the data

Validate the data

ok W

6. Establish your asset register
7. Maintain and update your asset regis-
ter database

Let us now go through each step in
more detail.



5.3.1 Assemble an asset
management information team

STEP 1

Get organized —assemble asset
management information team

The first step in building your asset manage-
ment information system is to assemble a
functional asset management information
team comprising local government officials
and, potentially, outside experts and stake-
holders, each with a clear list of duties and
responsibilities. This team is tasked with defin-
ing your data requirements, helping implement
those requirements and then providing training
to others on the asset register database.

Not all government officials have enough
technical knowledge in data management, so
the team must engage other resources nec-
essary for adequate data collection, such as
colleagues with relevant expertise and techni-
cal equipment.

A general organizational chart of the asset
management information team is presented

Figure 4

in Figure 4. It represents a subset of local
government and is based on the broader
organizational chart presented in Chapter 2
with the role of an asset management cham-
pion. The chart here includes an information
management champion, also positioned
between senior public officials (e.g. mayor,
council members, committee chairs) and de-
partmental staff. There is no need to create a
separate group. Instead, you can build on this
basic organization in two ways:

1. Expand the role of existing members to
include additional responsibilities related
to data management.

2. Expand the chart by adding new team
members whose involvement is necessary
to establishing an asset register database,
for example, a senior information tech-
nology (IT) manager or operations and
maintenance (O&M) engineer.

You should also consider the following points
when forming the team:3

¢ Given limited resources, we must ensure
that we do not engage relevant staff
beyond what is minimally required for an
effective team.

Asset management information team organizational chart

Decisi * Mayor
ecisions
$

Asset management
champion

Structured ¥-o

AM steering committee
<> (senior management officials
and other stakeholders)

Asset management
information team

Information
- management champion

and
organized
information

Collectand — . .
organize ||= Finance Technical (O&M
asset — (accounting) ¢« engineer)

database

communications)

! ! l

IT engineers External advisors
<> (Tdepartment) 5 (AM/technical
experts)

Customer
service (PR/
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* Look at the development of the asset man-
agement information system as a new and
improved process of managing asset data
on a regular basis, not just another a project.

* Each team member must recognize his
or her role in the organizational transfor-
mation necessary to adopt the principles,
practices and everyday tasks underpinning
a sound asset management informa-
tion system.

5.3.1.1 The champion

The information management champion over-
sees the day-to-day aspects of implementing
an asset management information system and
is responsible for motivating the team'’s collec-
tive efforts.

If your government has the capacity, it should
designate someone from the technical ranks
to fill this role. Since the work is performed
mostly at a technical level, this individual
should ideally have an engineering or opera-
tional background as well as familiarity with
general accounting and financial concepts.

If your government does not have the resourc-
es to carve out a separate information system
champion role, the work should be divided

up among existing team members, with the
asset management champion undertaking the
largest portion, especially those duties that
require more leadership, teamwork or commu-
nication with other branches. In this scenario,
the asset management champion doubles as
an information system champion and oversees
the asset management information team in
addition to other asset management activities.

The champion must have direct access to po-
litical and administrative leadership, because
the asset management information team’s
initial task will be to mobilize resources and
secure buy-in from senior officials in the local
government. The head of the local govern-
ment should give political support to the
champion and help ensure that the team is
able to fulfill its responsibilities and achieve its

objectives.

The champion leads the asset management
information team in:

* Designing, documenting, reviewing and
improving the asset management informa-
tion system.

* (Clearly communicating asset management
documentation, protocols and processes
to the team.

* Ensuring that all team members have a full
understanding of their individual roles and
accountability within the asset manage-
ment information system.

* Monitoring implementation of plans ac-
cording to established and agreed-upon
methodologies, tools and techniques by all
team members.

* Monitoring and advising on the team’s
performance.

It is important to remember that champion-
ing an asset management information system
with a designated team is an ongoing pro-
cess. Once the system is in place, the role
changes to one of monitoring and ensuring
the system continues to meet the needs of the
organization.

5.3.1.2 Team members

Earlier, we touched upon two ways of build-
ing your asset management information team.
The question of how best to incorporate the
relevant roles and responsibilities into the
existing organizational structure depends on
the size of your local government.

In any case, the champion should ensure that
asset management information team mem-
bers are competent and well-trained, with
substantial relevant experience. Team mem-
bers will generally be drawn from technical,
operational, and service departments.

The asset management information team

will help define the specific data required

for decision making for each of the depart-
ments. Team members will need to settle on a



structure for the asset management informa-
tion system; the work policies, procedures and
protocols that govern it; and the expected
outcomes of their assignments.

Individual team members will have clearly
assigned tasks and workstreams, but they
should all demonstrate a commitment to
supporting an effective asset management
information system with clear objectives and
requirements.

The successful development and implemen-
tation of the asset management information
system requires the sustained commit-

ment of all team members as well as key
decision-makers in the broader asset manage-
ment organizational chart.

Exercise 2

5.3.2 Establish the asset register
hierarchy

STEP 2

Establish asset register hierarchy

When designing your asset register database,
it is important to include all assets and related
services in your community. Establishing an
asset register hierarchy will help ensure your
asset register database follows a clear and
logical breakdown of assets.

How you intend to use your asset informa-
tion should inform how you design your asset
register hierarchy. The basic decisions you will

Review the duties and responsibilities of an information system champion and answer the following

questions:

a.  What is the purpose of an asset management information team?

b.  Under what circumstances would you form an asset management information team, and
which roles from your local government would you engage to be involved in it?

c.  Who could be the information system champion in your local government? What characteris-
tics lead you to select them? List some of the champion’s priority actions.
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need to make include the number of levels in
your data hierarchy and the type of data to be
collected at each level.

Take a moment to reflect on some of the
assets and how you conceptualize them. Are
you picturing individual assets like docks and
sea walls, or asset systems such as coastal ser-
vices? How does your local government define
and structure assets and their components?
The answers to these questions will provide a
foundation on which to aggregate and or-
ganize the data in your database. No matter
what the breakdown, your database should
use a consistent methodology for all assets.

Figure 5

Since data collection can be a rather expen-
sive and time-consuming process, you should
carefully consider the scope and detail of
data needed in your asset register database.
Not every asset system has to be represented
down to an atomic level, nor is it practical

to do so. The extent of representation nec-
essary will depend on how you intend to

use the data.

5.3.2.1 Information roll-up and
information roll-down

Before we demonstrate the concept of an
asset register hierarchy and its classification

Information roll-up and roll-down for asset
management

Rolling up information by using your database to navigate from micro- to macro-level data

Category 1
Supertown

e Historical data
on population

e Current
population

e Total area

Category 2
sanitation
system

* System
demands and
parameters

e Criticality

* Aggregated
risks

Category 3
sanitation
services

Levels of ser-
vice and their
attributes (per
function)

Service
demands,
including for
new functions
Customer
satisfaction

# users
Responsible
department(s),
i.e. who owns/
operates

Category 4
sewage
collection

* Geographical
distribution
of facilities
(location)

* Area covered

e Quality of ser-
vice function

e Feasibility

e Capacity of
equipment to
adequately de-
liver on service
function

* # users

Category 5
sewer mains

* Geographical
distribution
of equipment
(location)

e Overall:
- Condition
- Performance
- Maintenance
- Risk

Category 6
sewer main B

* Location
 Condition

e Performance
* Maintenance
* Risk

* Criticality

Rolling down information by using your database to navigate from macro- to micro-level data



properties, it is important to understand the
concept of information roll-up and roll-down.

Imagine that sewer main B needs repair or
replacement. Your government will not be
alerted each time a sewer main is faulty, but
it will know when the overall functioning of
the sanitation system is disrupted. This is the
idea of information roll-up. An asset regis-
ter database tracking your sanitation system
can provide information at the macro level,
aggregating information about the system’s
subcomponents—it’s ‘child’ assets—includ-
ing sewer main B.

When you access the database to check on the
performance of sewage collection functions
and the wider sanitation system—the ‘parent’
and ‘grandparent’ assets, respectively—you
can then drill down to access micro-level
information. By navigating and querying the
database, you can pinpoint the exact issue
requiring attention. This is the idea of informa-
tion roll-down, or navigating from macro-level
data to data on the system’s subcomponents.

A hierarchical asset register database allows
you to abstract from or dig into the details of
asset systems or service areas depending on
who is using the information and for what pur-
pose. As shown in Figure 5, information roll-up
and roll-down is just a formal way of describ-
ing how you access and move through the
database. The more organized it is, the more
efficient the process.

5.3.2.2 Hierarchical structure

Once you have a general idea of what informa-
tion you would like to capture, you can begin
to list the (1) the services provided through
your asset systems and (2) the assets required
for the provision of those services. This will
help you categorize asset systems in terms of
functions, facilities, facility components and
asset types.

From this list, you can map out where each
component would fall in a hierarchical struc-
ture, following a logical ‘parent-child’ order of

significant asset components, as represented
in Figure 6. This approach mirrors the popular
work breakdown structure (WBS) manage-
ment tool (see Figure 7) as well as hierarchical
models widely used in accounting and even in
our everyday lives—for instance, in how files
are stored in folders and sub-folders on our
computers.

When it comes to public infrastructure
assets, breaking down asset systems into
components, as illustrated here, allows you
to document improvements and replace-
ments more accurately for each asset type.
Every government’s asset portfolio varies in
its complexity and capacity to collect data to
a certain granularity, so the breakdown laid
out here can serve as a starting point for you
to come up with the most straightforward
and effective way to organize your assets. It is
important to take the time to get this right as
it can be difficult to change this later.

Many systems are also interconnected, so you
will also want to consider the most appropri-
ate way to group or separate interconnected
asset systems. For example, over time, water,
sanitation and hygiene have become jointly
referred to as "'WASH’ and become a sector

of its own, with further links to public educa-
tion and medical services. It might make more
sense, however, to track each of these as indi-
vidual systems within the database.

Figure 8 gives an example of what part of an
asset register hierarchy might look like using

Lines of dependencies

A hierarchical structure effectively establishes

lines of dependencies within and between asset
systems. The basic idea is that assets are represented
as nodes and their linkages as lines. Your database
may even visualize this core logic, especially if

you are using some IT software to map your asset
portfolio. Since assets exist in both horizontal and
vertical relationships, there is an inherent hierarchy

that your database should reflect.4
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Figure 6

Figure 7

‘Parent-child’ asset hierarchy WBS management tool

Grandparent
asset

S Child
asset
Grandchild
asset
Grandchild
asset
Child
> asset

—ED

the example of a sanitation system from
earlier. You will be able to put your own visual
asset mapping skills to the test in an exercise
at the end of this section.

The hierarchy will vary in breadth and depth
depending on the size of your local govern-
ment’s asset portfolio. Some assets will have
fewer branches due to their size or simplic-
ity (@and vice versa). Mapping out your asset
systems this way will help you distinguish
between different levels and identify which
components fall under which level.

Once you have organized your assets and
systems into a hierarchical structure, you have
a skeleton for your asset register database. Let
us now make it more functional.

5.3.2.3 Identification

Every asset captured in the database should
be labelled (or tagged) with a unique identifi-
cation number or name.

When you seek specific information about an
asset, such as its location, condition, finances
and maintenance schedule, the ID helps you

to record, access and continually update
these ‘primary data sources’ of the asset over
time. Since data are often pulled from differ-
ent departments, the unique ID also helps to
bring together data on an asset in one place.
Any updates to the asset’s primary data are
recorded and linked through this ID.

When assigning ID numbers, take a unified
approach across all departments in your
organization. In a sense, an asset’s unique ID
works to assign the asset a ‘position’ in the
asset register database relative to its related
assets—its ‘children,’ ‘parents,’ ‘grandparents
and so on. The components of your ID should
reflect levels and components of your asset
register hierarchy, making the numbers and
characters easy to interpret.

!

Figure 9 illustrates one system involving a
combination of numbers and letters for asset
identification. Let us take a hospital’s ventila-
tors as an example:

* The ID, “DV7.1.1.5," refers to a specific type of
ventilator, Drager ventilators (Category 5).

* Drager ventilators fall under the more



general category of ventilators, referred
to as “VT”, in which there are other types
(Category 4).

* All ventilators are part of equipment, or “EQ”
(Category 3).

* The hospital that owns this equipment and
serves food is referred to as “HOS7.1”, with
other hospitals also having the “HOS” label
(Category 2).

* All hospitals are categorized as public
health care assets, or “HC” (Category 1).

In the example, health care has been designat-
ed as the 7th among all asset systems, hence,

Figure 8

the “7” in the ID and all the IDs of its children.
Adjust the identification schema for your
healthcare system depending on the relation-
ship between the underlying assets and what
makes the most sense.

As with every aspect of your database design,
your needs and goals should inform your
choice of a classification method or format. In
general, review all your information and re-
porting needs before designing or modifying
your database to ensure that it is efficient to

use and effective in delivering what you need.

Your system should contain no more and no
less data than you need.

Asset register hierarchy for partial sanitation system

Category 1
(an asset system)

Sewage/Sanitation

system

A 4

Category 2
(service of function)

- Category 3

Information roll-up

Syt —> Sewers Category 4
cumulative costs, Gravity
performance, etc. sewers

Pressure

A 4

A 4

—
L

sewers

Manholes

Pump stations
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Figure 9

Asset register hierarchy ID system for healthcare

Key: HC = health care; HOS = hospital; EQ = equipment; FD = food; VT = ventilators; BD = beds; PP = people;
DV = Drager Ventilator.

Category 1 - Category 3 Category 4 Category 5

HC7 — —  EQ7.1.1 V7110 —
BD7.1.1.2
— HOS7.1 —
— HOS7.2 — FD7.1.2 DV7.1.1.5
—I— PP7.1.2.1 Y

Exercise 3

a. Select a high priority asset system and list the services and asset categories included in it.
Some examples to choose from include transportation services, solid waste management,
health care or education.

Asset system: _Iransportation services

Asset category Asset sub-categories

Rail services * Signalling controlling systems [signalling center, .. .]
 Stations|...]



b.  From the list you created, sketch out a potential asset hierarchy for that system. Add and
remove branches as needed.

Category 1

(an asset system) Information roll-up

Category 2
(service of function)

Category 3

System's Category 4

cumulative costs,
performance, etc.

c. Implement an identification system so that each asset has a unique ID that is apparent and
intuitive.

Category 2 Category 3 Category 4 Category 5

- 4 L
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d.  From your chosen asset system, pick one asset category. Divide this category further into
asset types and indicate the data you need for the effective operation and maintenance of
each type. Try to distinguish different types based on properties of the asset; for example, the
category of sanitary sewers is made up of pressure, vacuum and gravity types. Be careful not
to get too granular, as that can make data collection too costly and difficult to manage.

e. From the level of the asset system, explain how the roll-up principle might work for one ser-
vice or function that this system offers. To jog your memory on information roll-up, think back

to our example with the faulty sewer main.

You have now set up the basic structure

of your asset register database. Because its
design is based on its intended use, your
specific information and reporting needs have
been built in. While needs will change over
time, at least you can be confident that the
structure you have set up reasonably meets
your current priorities and circumstances.

The benefits of a systematic approach to asset data
management are that it:

Creates consistent definitions
Maps asset relationships in the database

Establishes a 'line of dependencies’ between
services, categories, assets and accountabilities
(for instance, so you know that asset A needs this
before asset B can do that)

Increases data reliability and accuracy

Facilitates analysis, planning and
decision-making at all levels of our organization.



5.3.3 Plan data collection

STEP 3

Plan data collection

Once you have set up or improved upon the
structure of your asset register database, you
need a plan for collecting data to fill that
database and support a variety of asset man-
agement needs. The asset register hierarchy
you defined in the last step can give a sense
of how much data to collect for each asset
system. Complex infrastructure likely requires
more data since there are more sub-categories
(branches), and vice-versa. Even so, it is impor-
tant to always prioritize your assets as it will
not be possible to collect data on all the assets
in your portfolio at one time.

Chapters 2 and 4 of this handbook explained
how to identify critical assets according to risk
and a range of other considerations, such as
whether an asset aligns more with an overall
strategy than another asset. Before collect-
ing any data, you should carefully review your
critical assets— or determine them if you
have not already —so that you can prioritize
resources on the infrastructure services that
most impact your community and face higher
risks of failure or disruption.

Say a railway system is critical for the daily pas-
sage of people and goods within and beyond
your city’s limits. You should therefore priori-
tize collecting and maintaining reliable data
about this asset (system) in your data collec-
tion plan. To keep the data accurate and useful,
you need to make sure regular performance
checks, among other activities, are in place to
keep it operating.

Now, let us go over the different types of data
to collect, including location, condition, per-
formance, maintenance and financial data. We
will also discuss some sources where you can
find and collect different data.

5.3.3.1 Location data

You need to know where an asset is in order
to conduct on-site visits for data collection,
operation, inspection, maintenance and other
activities. Location also provides a sense

of an asset’s spatial relation to other assets,
which can influence how you structure your
database (i.e. based on geography) after you
defined the basic hierarchy in Section 5.3.2.

During the on-site visit, the data you collect
on an asset’s location should be descriptive
and can include the following:

* Location within the local government (e.g.
ward or town)

¢ Street address

* Area or zone of service (e.g. zoning for
water-supply networks)

* Start and end distances for linear assets (e.g.
start node number to end node number for
water supply or sewerage pipeline)

* Map coordinates
* Longitude and latitude for GIS coordinates

5.3.3.2 Asset condition data

You should periodically evaluate the physical
condition and functionality of your assets as a
minimum after gathering location data. Other
information can be added at a later stage.
Asset condition data can be quantitative or
qualitative, detailed or generic. For instance,
you might simply assign ‘good’ or ‘bad’ labels.
Existing practices and standards can inform
these choices on data type and specificity.

Knowing the expected service life (ESL) of
your assets is key to tracking and responding
to their condition. The ESL is different from the
design service life discussed in Chapter 1. The
design service life is based on ideal use where-
as the ESL is based on realistic use.

Assets that are closer to the end of their ESL
will generally be in poorer condition than
newer assets, such that older assets may
require more immediate attention or regular
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check-ups. Lifespan estimates differ from

one asset category to the next because they
depend on performance criteria or level of
service (LOS) indicators specific to that asset.
ESL may also vary among asset types—for
instance, one type of landfill site might have a
longer ESL than another.

Monitoring progress towards the ESL involves
recording milestones throughout the asset’s
life, such as when it was built, when it was first
put to use and when it was inspected. As cer-
tain milestones are reached (5 years, 10 years,
etc.), you can take the appropriate action,
whether it’s a simple quality control check,
repair, renewal or disposal. This time-based in-
formation is critical to assessing the condition
of an asset, especially when its failure could
gravely impact service delivery and even
create a hazard for people in your community.

ESLs should be realistic in view of the
standards of design and construction, the utili-
zation of the asset, the operating environment,
the maintenance regime, legal prescriptions
and potential obsolescence. The expertise of
the engineers who design the asset should

be front and center when determining its ESL.
Some examples of ESLs of various asset cat-
egories are shown in Figure 10.

Chapter 2 presented a basic tool for assess-
ing asset conditions. Here, we present a more
elaborate data collection process that can be
applied to more complex and multifaceted
assets, such as bridges, wastewater plants or
bioreactors. In this example, the lower the
score, the better the condition. Figure 11 out-
lines how the scoring works.

The condition assessment is done individually
for each asset category and, if necessary, each
asset type. It is essential that you know and
correct for different factors that affect the ac-
curacy, reliability and consistency of our data.
The method by which we collect our data is
one such factor.

You may initially assess the condition of
most publicly owned assets based on staff

knowledge and experience. For some older
assets, you might benefit from historical data
on past failures. However, you should always
try to visually assess condition through on-site
visits or specific tests, especially for assets with
a high risk of failure or whose performance
must meet minimum levels of service de-
manded by the community.

The asset condition data you gather during
on-site visits requires analysis, because dif-
ferent personnel may assess the condition of
assets differently even if they were trained in
one standard method. If you are not entirely
confident with an on-site condition assess-
ment or are juggling competing assessments,
you can use a ‘value judgment tool’ to assign
conditional scores. This works like a panel of
judges, as follows:

1. Assemble a team of the most knowledge-
able personnel for the asset(s) in question,
such as the relevant maintenance
engineer, design engineer or opera-
tion manager.

2. Poll each member for a detailed opinion
on the competing condition scores and
how he or she would score the asset.

3. Examine relevant work order data and
asset failure patterns.

4. Use photos and process schematics.

Facilitate group consensus through
discussion.

6. Agree on adjustments to the assessed
asset condition.

5.3.3.3 Asset performance data

Knowing the condition of an asset is not
useful unless you can tie it to performance.
An asset performance assessment will tell you
whether the asset effectively supports your
community’s needs.

Let’s say you discover that a section of a foot-
path has developed numerous cracks and
become overgrown with weeds. You need to



Figure 10

Sample expected service lives (ESLs) of assets

Sewers 100
Civil (dams, boreholes) 75-100
Pressure Pipework 60
Civil — water supply, Storm-water pipelines 50
wastewater, stormwater Pumps 40
Valves 30
Telemetry 20
Water meters 15
Bridges and culverts 100
Foot paths 50
Gravel roads and parking areas 25
Transport - roads Streetlights 20
Erosion protection structures 15
Asphalt paving 8
Road signs 7
Intensive care unit (ICU) furniture 15
Hospital beds 10-15
X-ray unit 5-10
fljﬁ;ﬁifleequipment Gl Ventilator, respirator 8
Defibrillator 5
CT scanner 5
PET scanner 5
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understand how this poor condition affects

the performance of the path. Through a per-
formance assessment, you might conclude that
this part of the path is no longer passable by
pedestrians and requires the city’s park and rec-
reation services to put in a work order to fix it.

Essentially, performance links condition to
action. When asset managers are aware of the
deteriorating condition of an asset and how

it is affecting or will affect performance, they
are able to take proactive steps to deal with

it. Sustaining service delivery should be the

Figure 1

On-site condition assessment rating guidelines
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Score Description of condition Remainder of ESL
1 Asset is like new, fully operable, with maintenance procedures and training
; completed, and performs consistently at or above current standards. No 95-100 per cent ESL
Like new further action required.
v Asset is in excellent condition, fully operable, well maintained, and performs
consistently at current standards. No wear shown and no further action 90-95 per cent ESL
Excellent -
quired.
Asset is in very good condition and well maintained but may be showing
3 . . . . . _
some signs of wear. Delivering full efﬁaenq gnd no performance deter!ora 83-90 per cent ESL
Very good tion. Maintenance is planned and preventive in nature. At worst, only minor
repair might be needed in the near term.
4 Asset is sound and regularly maintained but showing minor signs of wear.
Delivering good efficiency with minor performance deterioration. Minimal 75-83 per cent ESL
Good repair is needed in the near term.
Asset is sound and well maintained but may be showing some signs of
5 iveri i i _
v.vear.'Dehvermg almost full' efﬁoency'but with some performan;e dete G55 e e EIL
Moderate rioration. Yearly regular maintenance is planned and preventive in nature.
Minimal repair is needed.
Asset is functionally sound, showing normal signs of wear relative to use
and age. !\/\ay haye minor fa||ures'or d|m|n|sh¢d efficiency qnd some perfor 50685 ey e EL
Fair mance deterioration. Likely showing modest increased maintenance and/or
operations costs. Repair is needed.
7 Asset functions but requires a sustained high level of maintenance to
remain operational. Shows deterioration. Corrective maintenance is 35-50 per cent ESL
Poor common. Near-term scheduled rehabilitation or replacement needed
Near to end of physical life. Substantial on-going maintenance with short
8 ' i I ' k h ional. F
maintenance intervals required to keep the asset operational. Frequent need 5 25 ey et ESL
Very poor for replacement of spare parts or asset components. Renewal or replace-
ment is required.
9 Effective service life nearly exceeded and/or high maintenance costs
N incurred. High risk of breakdown or imminent failure with serious impact on 10-25 per cent ESL
Failing performance. Urgent replacement needed.
10 Effective service life exceeded and/or extreme maintenance and operational
Attheend of  Costsincurred. Very often is out of service. No service life expectancy; not 0-10 per cent ESL
serviiee [ reparable. Disposal needed.



top priority.

Collecting data on asset performance can be
a complex and sensitive process since it ad-
dresses the impact of an asset, which cannot
always be objectively determined. Consider
developing assessment guidelines during the
planning stage of your data collection process
to ensure there are clearly outlined indicators
you can follow to assess performance and
identify where interventions are needed.

Performance indicator ratings must include
data on the physical condition of assets,
operating performance, reliability and mainte-
nance. The performance rating table in Figure
12 outlines potential indicators and how to use
them to score an asset’s performance.

5.3.3.4 Maintenance data

You may need to collect data on the main-
tenance of assets throughout their life cycle.
Knowing the details of check-ups and repairs
will help you explain changes in the condition
of an asset over time and anticipate future
maintenance needs. The performance of
assets that are more difficult to assess, such
as underground assets like water supply or
wastewater pipes, will especially benefit from
maintenance schedules supported by com-
plete, accurate and up-to-date information.

The office that directly handles maintenance
(e.g. work orders) will be the main source for
such data, but you may also turn to finance
and other offices for more comprehensive

information. Maintenance data should include:

e Total asset maintenance costs

* Name of person or company responsible for
maintenance of each asset type

* Description of inspection and/or test-
ing schedules

* Description of identified defects
* Work status (pending, outstanding or
completed).

If your government also has a maintenance

management system, that data should be
integrated into your asset management infor-
mation system.

5.3.3.5 Financial data

Every asset management activity has fi-
nancial implications. Planning an asset on
paper comes with financial outlays, as does
constructing, operating and maintaining it
through its full life cycle. Even building your
asset register database involves paying for
staff, technology, equipment, travel and much
more. In addition, as we learned in Part 1 of
this handbook, assets are also important
sources of revenues, whether through the
collection of user fees, taxes or the leasing
out or sale of public land. Consequently, any
type of financial activity tied to asset manage-
ment benefits from data that allows for proper
financial valuation of assets.

Recall the second ‘what’ of the ‘six whats’ of
asset management: what is it worth? Chapter
2 outlined three main approaches to asset
valuation: (1) depreciated book value, (2)
replacement cost and (3) market value. Which
method to use depends on the asset and the
data available. To allow your financial team

to access the data it needs when valuating
assets, you should update the financial value
of all of your assets in your asset register on
an annual basis. A simple way to do so is to
plan how much money is written off each year
and project the book value of the asset. Recall
from Chapter 2 that the book value is calculat-
ed according to the government’s accounting
policies and refers to the original cost of the
asset minus depreciation.

For financial reporting purposes, there are five
common methods to calculate depreciation,
each with varying complexity and accuracy.

You will notice a common pattern regardless
of the depreciation method used: The book
value at the end of an accounting period (typi-
cally after one year) is equal to the book value
at the beginning of the accounting period
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Figure 12

Performance rating assessment—indicators and score

Never
Every 2 years
Every 1 year
Every 3 months

Every month

1t02

3to4

5to6

7to8

9to 10

Exceeds actual requirements

Meets actual requirements, shows signs of
improvement

Evidently concerning; cost/benefit issues
Inefficient, becoming inefficient, outdated

Deteriorates—incapable of maintaining
required service level

Exceeds actual requirements

Meets actual requirements, shows signs of
improvement

Evidently concerning; cost/benefit issues
Inefficient, becoming inefficient, outdated

Deteriorates—incapable of maintaining
required service level

As specified by manufacturer
Random breakdown
Occasional breakdown
Periodic breakdown

Continuous breakdown

Only operational maintenance, normal
monitoring

Minor corrective maintenance required,
short monitoring intervals

Predictive and corrective monitoring
become dominant, frequency of work
orders increases

(cont'd)



5

Overall performance: Mea-
sured as the average score of 1
the above indicators.

E.g. If your scores for physical 2
condition, operating, mainte-
nance and reliability are 2, 3, 3 3

and 3 respectively, the overall
performance of your asset 4
would be (2+3+3+3)/4 = 3.

minus the annual depreciation expense. Only
in the straight-line method is the cost of de-
preciation fixed over the course of an asset’s
service life.

So which method do you use? Most local
governments begin with the straight-line
depreciation method given its simplicity. As
a rule of thumb, sum of units of production
is most appropriate for vehicles, pumps and
equipment. Sum of years will work well for
most other asset types.

Let’s now look at one more example using all
five methods, to compare the calculated de-
preciation costs and rates, as well as the effort
required in each method.

Say your local government acquired a vehicle
in 2018 worth €18,000. The total depreciation

period, or service life, of the vehicle is 10 years.

Assume that the residual value at the end of
the period is zero. Figure 13 displays the calcu-
lations of each method for the first two years
of depreciation, followed by Figure 14 with
the depreciation and book values for the first
five years.

The two graphs in Figure 15 present the asset
book values and depreciation expenses over
the first five-year period.

Whatever method you use, the depreciation

Work orders considerably above average,
minor repairs persist

Corrective maintenance is frequent, failure
pattern persists

Exceeds or meets all performance
expectations

Minor performance deficiencies
Considerable performance deficiencies
Major performance deficiencies

Does not meet any performance
expectations

costs are typically high and can amount to
around 30 per cent of total asset costs. Where
technically and socially feasible, the service
fees or permit fees linked to the asset would
cover such depreciation costs.

When calculating asset depreciation, it is im-
portant to have reliable data on the condition
of assets. Let us look at an example.

Imagine a local hospital installed three new
respirators in 2016. Each respirator was pro-
cured and installed for $10,000 USD. The
estimated service life for each respirator is
eight years. Therefore, the remaining service
life as of 2020 is four years. As the COVID-19
pandemic struck, the respirators were used
almost full time during the months of March,
April and May.

With a new wave of the outbreak expected at
the end of September, your town has per-
formed an on-site condition assessment of
these respirators in the interim. The survey
team assessed their condition and rated all
three respirators a 6 (or Fair), with the fol-
lowing description: “All three respirators are
functioning well and showing normal signs of
wear relative to use and age. The respirators
may have minor failures or diminished effi-
ciency and some performance deterioration.
Minor repair is needed for all three respirators.”
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Straight-line method (SL):

This method is the simplest and most common way to calculate depreciation, often requiring just one calcula-
tion, from which you can also determine the depreciation rate.

Depreciation expense = Asset cost - Residual value

Expected service life of the asset

Where:

* Asset cost = Procurement price or historical cost
* Residual value = Value of the asset remaining after its expected service life (ESL)
* Expected service life = # years for which an asset is expected to be in service (see Figure 10 for ESLs of selected assets).

Once you have the depreciation expense, you can calculate the depreciation rate:

Annual depreciation expense

Depreciation rate =
Asset cost - Residual value

The depreciation expense is deducted from the asset’s book value at the start of each accounting period.

Example:

A local hospital in your town purchases a new ventilator for $20,000 with a service life of 30 years and a residual
value of $2,000.

The asset would depreciate annually by = $600.
The depreciation rate would be 600 / (20000-2000) = 3.33%.

Diminishing balance method (DB):

This method often provides a more accurate accounting of an asset's value than the SL method. However, it is
more complex since it requires several rounds of calculations.

Depreciation expense = SL depreciation rate X Book value at the beginning of the accounting period

Where:
* Book value = Asset cost — Accumulated depreciation

e Accumulated depreciation = Total amount of asset cost allocated to depreciation expense (or to manufacturing over-
head) since asset was put into service.

Example:
Let us continue with the ventilator example.

We know that the SL depreciation rate is 3.33% and that the original asset costs were $20,000. The DB method
requires separate calculations for each year:

Year 1: No previously accumulated depreciation, so depreciation after one year is 3.33% x (20000-0) = $667.



Year 2: The book value of the ventilator at the start of the accounting period is 20000-667 = $19,333.
Depreciation after two years is therefore 3.33% x 19333 = $644.
Accumulated depreciation is 667 + 644 = $1,311.

Year 3: The book value is 20000 — 1311 = $18,689
DB depreciation after three years is 3.33% x 18689 = $622.
Accumulated depreciation is 1311 + 622 = $1,933.

Repeat for Years 4 and 5.

Double-declining balance method (DDB):

As the name suggests, this is an accelerated depreciation method where a large part of the depreciation cost is
incurred at the beginning of the asset’s life.

Depreciation expense = 2 X SL depreciation rate X Book value at the beginning of the accounting
period

So far, each method expands on the previous with additional calculations, but increased complexity does come
with the benefit of increased accuracy.

Example:

Following from the ventilator example: after one year, the DDB depreciation is 2 x 3.33% x (20000 — 0) = $1,333.
After two years, the DDB depreciation is 2 x 3.33% x (20000 — 1333) = $1,244.

The accumulated depreciation after Year 2 is 1333 + 1244 = $2,577.

Sum of years’ digits method (SYD):

This method is also an accelerated depreciation method that captures costs of maintenance and repair costs
that will increase with the age of the asset. The SYD method is useful for assets that may quickly become
obsolete.

# years of estimated life remaining
Depreciation expense = Asset cost X  at the beginning of the year

SYD digits

Where SYD digits= n(n+1) and n = service life
2

Example:

Your local government purchases a new garbage truck for $100,000 with a service life of 10 years. The sum of
years' digits is (10x11)/2 = 55.

After one year, the depreciation expense is 100,000 x 10/55 = $18,182. The SYD depreciation rate is ~18.2%.

After two years, the depreciation expense is 100,000 x 9/55 = $16,364. The SYD depreciation rate is ~16.4%.
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e Sum of the units of production method

Unlike the SYD method, this method is useful when an asset's value is more closely related to the number of
units it produces than the number of years it is in use. Greater deductions are taken for depreciation in years

when the asset is heavily used.

Depreciation expense = Units of production rate X # units produced

Where units of production rate =

Asset cost - Residual value

Estimated total units to be produced over
estimated service life

Example:

Your local government invests into a new wind turbine that costs $4 million with a capacity of 3 MW. The
turbine can produce up to 6 million kWh in a year. Over its lifespan of 25 years, it is estimated to produce a total
140 million kWh in energy. Assume the windfarm’s salvageable parts have a residual value of $100,000 based on

future steel and copper prices.

The units of production (depreciation) rate is (4 million — 100,000)/140 million kWh = $27,857 per million kWh.

In the first year, the farm produces 5 million kWh. The depreciation expense is $27,857 x 5 = $139,286.

In the second year, the turbines are more efficient and produce 5.9 million kWh. The depreciation expense is

$27,857 x 59 = $164,357.

As respirators are considered very valu-

able assets, especially at this time, a team

of experts was assembled to make a ‘value
judgement’ on the given rating. Based on
those results as well as the respirators’ per-
formance analyses, maintenance records,
operational history, pictures and operating
environment, the assessment rating was re-
duced by 10 per cent compared to the on-site
assessment, to 7 (Poor), with a brief descrip-
tion: “All three respirators are functioning but
require a sustained high level of maintenance
to remain operational. Respirators show signs
of deterioration and corrective maintenance
is common. They need major repairs, sched-
uled rehabilitation or replacement in the
near term.”

5.3.3.6 Where to collect

You now have a good sense of what data to
collect and to what degree of specificity or

precision, based on the definition of your asset
register hierarchy and resource capacity.

So where will you get the data to populate
your database?

First, pinpoint the data sources you expect to
be the most useful. You can comb through
existing records in each department or public
utility office. For certain data, you may have to
branch out to regional or higher levels, de-
pending on where the central authority for an
asset system lies. For example, rail services in a
small town may be provided through a net-
work that covers an entire province’s railways.
The asset management information team

in that town may be able to source mainte-
nance data from city hall records, but then
reach out to a provincial government office
for blueprints of the railway’s design for other
information purposes.

You might select data sources based on the
criticality of certain assets. For example, if the



weather patterns in your area make storm-
water drainage a priority public service, you
might first turn to engineering designs of
culverts and catch basins from the relevant
management office.

You might also select data sources based on
missing data. Which of your assets face the

Figure 13

largest information gaps that affect perfor-
mance and service delivery?

Start with an initial list. As you proceed, you
may need to tap additional data sources.
Figure 16 provides some potential sources of
primary data on assets.

Few local governments have access to all

Vehicle depreciation example—first two years’

calculations

Straight line

Depreciation expense = (asset cost - residual value) / service life of asset

e Fach year: (€18,000 - €0)/10 = €1,800

Diminishing balance

Depreciation expense = SL depreciation rate x book value at the beginning of the account-

ing period

e Straight-line depreciation rate = €1,800/€18,00 = 10%

* Year 1: 10% x (€18,000 - €0) = €1,800
* Year 2: 10% x (€18,000 - €1,800) = €1,620

Double-declining balance

Depreciation expense = 2 x SL depreciation rate x book value at the beginning of the

accounting period

* Year 1: 2 x 10% x (€18,000 — €0) = €3,600
* Year 2: 2 x 10% x (€18,000 - €3,600) = €2,880

Sum of years' digits

Depreciation expense = Asset cost x (number of years of estimated life remaining at the

beginning of the year / SYD digits)

e SYD =10 (1041))/2 =55
* Year 1: €18,000 x 10/55 = €3,273
* Year 2: €18,000 x 9/55 = €2,945
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Sum of units of production
Depreciation expense = Units of production rate x units that are produced

Assume that 250,000km is the maximum distance.

e Units of production rate: (€18,000 - €0)/(250,000) = 0.072
e Year 1: 0.072 x 9,000 = €648
e Year 2:0.072 x 16,000 = €1,152

Figure 14

Vehicle depreciation example—first five years’
depreciation and book values

Year 2018 2019 2020 2021 2022
Straight line
Opening book value €18,000 €16,200 €14,400 €12,600 €10,800

Depreciation €1,800 €1,800 €1,800 €1,800 €1,800
Ending book value €16,200 €14,400 €12,600 €10,800 €9,000
Diminishing balance
Opening book value €18,000 €16,200 €14,580 €13,122 €11,810
Depreciation = 10% €1,800 €1,620 €1,458 €1,312 €1,181

Ending book value €16,200 €14,580 €13,122 €11,810 €10,629

Double-declining balance

Opening book value €18,000 €14,400 €11,520 €9,216 €7373
Depreciation = 20% €3,600 €2,880 €1,843 €1475
Ending book value €14,400 €11,520 €7373 €5,398
Sum of years' digits
Opening book value €18,000 €14,727 €9164 €6,873
Depreciation €3,273 €2,945 €2,291 €1964
Ending book value €14,727 €11,782 €6,873 €4,909
Sum of units of production

Km driven each year: 9,000 16,000 25,000 26,000 19,000
Opening book value €18,000 €17352 €14,400 €12,528
Depreciation €648 €1,152 €1,872 €1,368
Ending book value €17.352 €16,200 €12,528 €11,160
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Figure 15

Book value and depreciation expense (example)

Book Value
€20,000
€18,000
€ 16,000
€14,000
€12,000
€10,000
€ 8,000
€6,000
€ 4,000
2018 2019 2020 2021 2022
Year
«e= Straight Line SYD

= DB Sum of Units (Km)

DDB

relevant data at the level of accuracy or quality
required for a fully functioning asset manage-

ment information system. Reasons for the lack
of reliable data include:

* Insufficient and infrequent data updates

* Inaccurate or incomplete records

¢ Data on the same asset referenced inconsis-
tently across different department

* Inconsistent data terminology or descrip-
tions leading to duplicative records

Additional obstacles to an effective informa-
tion system include

e Software failures or other technical
interfaces

* Poorly executed data migration when
new software applications (i.e. accounting
software; technical CAD/GIS software) are
implemented

Depreciation Expense
€ 4,000

€ 3,500
€ 3,000
€ 2,500

€ 2,000
(]

\

€ 1,500
\.\.
.

€1,000

2018 2019 2020 2021 2022

Year
—e= Straight Line SYD
- DB o Sum of Units (Km)

DDB

* Operational or technological changes that
require new and different types of data

Any database will suffer from some of these
problems to some extent, but the data collec-
tion concepts and methods in this handbook
will help your local government go a long way
towards adopting an asset management infor-
mation system and putting it to good use.

An asset identification system will help reduce
the inconsistencies that often arise when data
on one asset type comes from different sourc-
es. Maintaining an organized hierarchy will
help team members and stakeholders through
the use of standard terminology. This de-
creases misunderstandings and duplication of
data and enables more open and productive
discussions about the value of an informa-
tion system.
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Exercise 4

a.  What is the most appropriate depreciation method for the respirators? Please explain.

b. Calculate the most appropriate depreciation method based on the final assessment results.

c.  What additional information do you need in order to decide whether the respirators should

be repaired or replaced?

5.3.4 Collect data

STEP 4

Collect data

On-site surveys provide the most accurate
method of filling data gaps. While software
tools and spreadsheets can help assess the
validity, completeness or consistency of your
data, technology alone cannot confirm the
accuracy of data on the ground. Therefore,
on-site visits remain critical for gathering and
verifying data for asset management.

Come to your on-site visits equipped with a
plan, based on what data are most critical to
collect. To facilitate your data collection on the
ground, it is good practice to use worksheet

templates based on the predetermined struc-
ture of your asset register database.

In most cases, you will want to start collecting
data at the highest level in the asset register
hierarchy and work your way down. When
starting out, it is more important to measure
the performance of an entire system than that
of any individual component (for instance,

to see how the sanitation system is working
before looking at individual sewers). Data on
asset types can be collected during subse-
quent data collection runs.

Alternatively, you can start with the hierarchy
level(s) with the highest value to your asset
management system. Again, you can focus

on the most critical assets, or the most critical
information gaps affecting the performance of
your assets.

On-site surveys are especially important when



Figure 16

Potential data sources

Financial data (from accounting,

Technical data financial, or operational departments)

il

* Engineering design drawings, technical descriptions, e Purchase or procurement records

and specifications of materials and equipment
e As-built drawings
* Engineering reports or plans

¢ Cost data, such as unit construction costs, engineer-
ing records, local unit rates of recently tendered
projects, Bills of Quantities

e Spatial or urban plans * Bid or tender documents

o |

&

Maintenance data % Other sources

* Physical condition assessment reports

* Asset break or repair history

e Operator knowledge

* Maintenance work orders

* Manufacturers' and maintenance manuals

your existing data records are of poor quality
or non-existent. Indeed, in addition to gath-
ering new data during your on-site visit, you
might seize the opportunity to verify other
existing data. Although this will probably
increase the time required on site to complete
your survey, it may ultimately save you travel
time and related expenses, especially if your
sites are geographically spread out and mul-
tiple trips are costly.

Usually, you need to visit a range of sites
(and sometimes one site multiple times) to
gather comprehensive data on critical assets.
Members of the asset management infor-
mation team should be well equipped to

do on-site data collection. The job may also
be outsourced to trained surveyors outside
your team.

e Current or retired staff who can provide information
and can verify existing or historic records

e Cadastre with data on area, population, companies,
commercially viable land, properties, etc.

¢ Feasibility studies and master plans (for future exten-
sion or rehabilitation of infrastructure or other assets)

e Survey reports about customer demands, expecta-
tions or complaints

¢ Photos and videos

Asset information should ideally be stored in a
Geographic Information System (GIS), which
makes it easy to access information and allows
for export of spreadsheets as needed. At the
beginning, though, you may consider using
less expensive tools such as spreadsheets or
basic CAD (Computer Aided Designs) software
that can be easily tailored to your information
system needs.

While on-site data collection is an accurate
method of filling gaps in existing datasets

or registers, it typically comes with signifi-
cant costs (e.g. people, travel). Your plans for
on-site data collection should therefore focus
on critical assets where high-quality data is of
top priority.

We have covered the ‘where,’ ‘what’ and ‘how’
of a data collection plan. It will also need a
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‘when’—a timeline for collecting data. This
may be organized into phases.

Your plan also needs to identify ‘who” will
collect the data. Your surveyors should be
selected based on their background, exper-
tise and reputation, so each is well placed to
gather the requisite data. Someone who al-
ready has experience liaising with the finance
department, for instance, might be suited to
the task of collecting data there.

You should develop clear descriptions of the
data survey activities, including surveyors’
responsibilities, milestones and the estimated
duration of data collection. Surveyors should
also be provided with guidelines on condition
and performance assessment methodologies,
and clear minimum standards for the quality
of the data collected. They will also need gen-
eral guidelines on analyzing and validating
the data collected (who, how and when), and
on data reporting and communication proce-
dures. You may need to organize training on
the use of equipment.

Remember, efficiency is key. Try to minimize
data collection costs, especially for on-site

surveys, by collecting data only when needed.

Your data collection activities and methods
must meet— but should not exceed —the
levels of accuracy, precision and resolution
required for well-informed and data-driven
asset management. There is always room to
improve on the asset register database later,
as needed.

You now have a solid plan in place to frame
your data collection activities. Before you
begin, let’s go over some key data character-
istics and criteria. The entire process might
seem laborious, but there are many ways
you can go wrong that may result in wasted
resources or, worse, an information system
that is less user-friendly and effective than the
previous one. A commitment to understand-
ing the desired outcomes of your database
beforehand and the efforts you putin to
achieving them cannot be stressed enough.

Data collection
methodologies for on-
site surveys

* Manual: The collected data are documented
either with pen and paper or with handheld
computer devices equipped with GPS.

e Data collectors may work as a team and may
use additional equipment such as a measuring
device for distance (tape measure or laser).

¢ Automated: Cutting-edge data collection
equipment has a high degree of automation and
precision, enabling very fast and complete data
collection. However, procuring such automated
equipment is costly and might not be feasible for
small municipalities.

e Equipment for capturing, storing and process-
ing collected data includes distance measuring
devices, digital video cameras, gyroscopes, laser
sensors, computer hardware and GPS antennas.

* Semi-automated: Involves comparable equip-
ment as the automated method but with a
somewhat lesser degree of automation. Manual
surveying is used to supplement data collection.

5.3.5 Validate your data

STEP 5
Validate data

Now that the data have been collected, they
must undergo a proper, expert-led review.
Data validation should be done by a team of
experts with asset management experience
and familiarity with your fixed assets. The
purpose of the data validating step is to
ensure that your data:

* Are consistent across the entire database
* Comply with the relevant quality standards
* Are representative of the underlying assets

The data validation experts might grade your
database according to the scale in Figure 17.

Based on the results of the review, your asset



Exercise 5

a.  Which asset systems will your data collection plan prioritize? You could base your decisions
on the systems that are most critical and/or on where you have the largest information gaps.
Recall Section 5.3 where we looked at two methods for evaluating criticality.

b.  What tools and software are you currently using to store and report data, and what are their
shortcomings? What new, upgraded software could your government invest the resources for
(now or in the future) to improve upon the current methods?

c.  For the priority assets in your plan, what local or national guidelines or standards exist around
(i) their condition and performance requirements, (i) the quality of data collected for those
assets and (i) the procedures for reporting on those assets?

management information team can make any
necessary adjustments and continue improv-
ing on the data collection activities. In this
section, we will look at key criteria for data
validation.

The data you collect for your asset register

database and information purposes should
have certain attributes and characteristics to
ensure overall data integrity, in other words,
data has not been altered or destroyed and is
complete and sound for the purposes re-
quired of it. Data integrity entails accuracy as

193



194

Figure 17

well as security, meaning important, confiden-

. tial and sensitive data are protected (i.e. access
Data CO”eCthn accuracy restrictions, frequent back-ups).
. Inaccurac i
Grade Description y Figure 18 shows the parameters th'at should
rate be used to assess your data collection. These
| P e important criteria will guide you in deciding
whether the data you have collected meets
2 Minor inaccuracies +5% organizational needs and standards, and what
) data you may need to collect in the future.
3 50 percent estimated +20% . .
If you carefully considered the ‘where, what,
4 Significantdataestimated +30% how, when and who’ of your data collection
s e ; ¥y 4 409 plan, as outlined in the preceding sections,
ata estimate e you may already meet most of the criteria.
Figure 18
Database parameters
Reliability Completeness
Data is a true reflection of All assets are
the physical asset it recorded in the
represents (accuracy) and database, and each
of the current state of the asset has a complete

Affordability
Collected data arein
accordance with
financial, staff and
other resource
constraints.

Validity
The specified data
values are right in
terms of their possible
and potential ranges
of standards

asset (timeliness).

set of data.

Security
Important,
confidential and
sensitive data

Data ba se is protected.
para EHES

Consistency and
Uniqueness

An asset has the same
unique identifier across
all data sets containing
it, and there is no
duplication of data.

Relevance/Appropriateness

Every data item supports an explicitly
defined asset information and decision
need for the government or organization.
(linked to affordability)

Adapted from The Institute of Asset Management, p. 60.



As with all other asset management activities,
the costs of data collection should always be
weighed against the value added of the data
collected (or to be collected). Asset informa-
tion embedded in a well-structured database
and used for its intended purposes can lead to
large savings for your organization. However,
there is always a point at which information
exceeds the level of detail or scope necessary
to still make informed decisions and ensure
high performance. When validating the data
in your database and planning for future

data collection, be sure not to overlook the
relevance, appropriateness and affordability
parameters; otherwise, you could be diverting
resources from other beneficial activities.

Checking the parameters in Figure 18 will also
help you assess whether your asset register
database captures all the right information.
Conducting such an exercise before, during
and after data collection activities will high-
light gaps and areas for improvement and
keep your asset management information
team on the right track. It can include the fol-
lowing questions:

¢ What information do we have?

* What information do we need and why do
we need it?

* What quality of data is sufficient for the
asset management information system?

* Are we collecting and managing our data
in the right place or point in our organiza-
tional process?

* What tools exist for assessing existing
data quality?
* |s data accessible to its intended users?

* Do we need additional checks for quality
assurance or compliance with legislation for
financial reporting, asset inventorying, etc.?

As always, you need to weigh the accuracy,
quantity and quality of data you plan to col-
lect against the costs. Always keep in mind
the value added associated with the data

in question.

5.3.6 Create your asset register
database

STEP 6

Establish asset register

So far, you have:

1. Organized an asset management informa-
tion team, headed by a champion.

2. Designed an asset register hierarchy with
a classification and identification scheme.

Planned your data collection activities.

4. Ventured out to collect the data,
taking special care to calculate asset
depreciation.

5. Validated the data collected.

You now have everything you need to estab-
lish your asset register database. This database
will allow you to:

* Establish asset life cycle and asset costs
database relations

* Develop risk assessment and risk manage-
ment indicators

* Prepare analyses and reports for interven-
tion alternatives for operation, maintenance,
renovation, replacement, and disposal

The functionality and degree of complexity
of your database need to suit the nature, size
and complexity of the assets it describes. It
will likely be limited by the capacity of your
local government. For smaller municipalities,
a simple spreadsheet or database software
with data tables, queries and reports could
be adequate. Local governments with exten-
sive portfolios and the resources to manage
more complex systems might prefer more
sophisticated (and more expensive) soft-
ware systems.

You can always start with a minimally func-
tional database and scale up over time. Also
remember, building the foundation of an
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information system —a dedicated team of
individuals and a compilation of reliable data
sources—is often times the most difficult part.
Once you get started, you will see efficiency
gains that will likely motivate you to keep
using and improving the system.

5.3.7 Review, maintain and
update data

STEP 7

Maintain & update

An explanation of how to establish an asset
register database would not be complete
without stressing the importance of keeping
it updated over time. Assets require ongoing
maintenance to perform well; the same goes
for your asset register database. The database
should remain functional far beyond the first
few months after you create it.

An updated and ever-expanding asset register
database enables you to more effectively carry
out collection, recordkeeping, processing and
analysis of asset data—all the aspects of a

proper asset management information system.

A few basic principles for maintenance and
upgrades include:

* Consistent, efficient and frequent data
collection

* Reliability of data

* Systematization and recordkeeping of key
asset information

* Control, verification and safety of asset data

Your asset management information team
must periodically assess whether the informa-
tion you are receiving is adequate to meet
local government officials’ requirements

for effective decision-making. The assess-
ment should also check whether the results
of their decisions are delivering the expect-
ed outcomes.

Asking these questions on a regular basis

can help you improve many elements of your
asset register database. The answers might,
for instance, change your specifications for
which data to be collected. You might also
revise information processing requirements
and business processes and competencies
upwards as your information system becomes
more sophisticated.

When you establish a sound asset information
system, the feedback cycle shown in Figure 19
is set in motion.

5.4 Beyond the basic
database

A well-functioning asset register database is a
key element in your asset management frame-
work. It is the basic structure underpinning
your growing asset management informa-
tion system. Once you have established your
database, you can begin to consider other
ways to use your current data, gather new
data, and expand you asset management
information system. In the final section of this
chapter, we will address two such aspects: key
performance indicators (KPIs) and information
technology (IT) tools.

5.4.1 Key performance
indicators

To monitor and evaluate the performance and
sustainability of your assets, you can use key
performance indicators (KPIs). You can use
these indicators to set targets against which
to compare outcomes on a regular basis. The
results present valuable information in quanti-
tative terms, which is particularly effective for
senior decision-makers who often do not have
the time to read through a lengthy report.

There are several KPIs you can use for asset
management:6

1. The asset consumption ratio highlights
the condition of your local assets and the
extent of capital investments required in
the future to preserve their service life.



Figure 19

Asset information feedback cycle

Improved asset
register database

Greater understanding
of data requirements
for achieving desired

outcomes

Better outcomes in
the community

Specifically, it indicates the current value of
depreciable local assets relative to their ‘as
new’ value in current costs.

Before calculating this ratio, you will need
to understand what current replacement
costs (CRC) and depreciated replace-
ment costs (DRC) are. CRC is an estimate
of the current cost of replacing the asset.
It should include all financial outlays
associated with the planning, design,
construction, operations and maintenance
of the replacement asset. If the asset

was acquired a long time ago, you can
estimate using a modern equivalent of
similar capacity.

Since assets also depreciate in value (as
discussed in Section 5.3), each asset has a
depreciated replacement cost, which is a
portion of its CRC adjusted down based
on what is left of its service life. A lower
DRC indicates a shorter remaining service
life in proportion to its ESL. For the pur-
pose of showing the relationship between
variables:

More useful and
effective information
and insights

Improved
decision-making

Depreciated Replacement Cost [DRC] =
(Remaining Service Life / Estimated Ser-
vice Life [ESL]) x Current Replacement
Costs [CR(]

a Asset consumption ratio =

Sum of depreciated
replacement costs
(DRCQ) of assets

Sum of current
replacement costs (CRC)
of depreciable assets

A ratio less than or equal to 50 per cent
indicates a rapid deterioration of the
assets in question. If the ratio is greater
than 75 per cent, your local government
is likely overinvesting in that asset system
or category.

As an example, let’s calculate the asset
consumption ratio for your local health
care system.
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Say the DRC of publicly owned buildings
(hospitals, urgent care centers, etc.) totals
$57 million, and the DRC of publicly owned
equipment (stretchers, crash carts, etc.)
totals $123 million. The sum of all depreci-
ated replacement costs is then $57 million
+ $123 million = $180 million.

The CRCs of those buildings and equip-
ment are $75 million and $165 million,
giving a total CRC of $240 million.

The asset consumption ratio is therefore
$180 million / $240 million = 75 per cent.
The ratio indicates that we are close to
over-investing in the asset system of health-
care services.

The sustainability ratio measures the
extent to which assets are being replaced
as they reach the end of their useful ser-
vice lives.

o Asset sustainability ratio =

Sum of capital expenditure
for replacement or
renewal of assets

Sum of
depreciation
expenses

An acceptable ratio is between 90 and 110
per cent. If the ratio is greater than 110 per
cent, your local government may be over-

investing in the renewal or replacement of
the assets or asset system in question.

Let’s continue with the example of your
local healthcare system.

The sum of expenditures for renewal and/
or replacement of the healthcare system
(buildings and equipment) in your munici-
pality is $4 million + $3 million = $7 million.
The sum of depreciation expenses is $5
million + $4 million = $9 million.

The asset sustainability ratio is therefore $7
million / $9 million = 78 per cent. The ratio
indicates that your municipality (or gov-
ernment) is under investing in the renewal
and replacement of assets in your health-
care system.

3. The asset renewal funding ratio: This ratio
indicates whether your local government
has the financial capacity to fund pro-
jected asset renewals or replacements as
required in the future.

e Asset renewal funding ratio =

Net present value (NPV) of
planned capital
investments*

NPV of required
capital investments*

*on renewals and/or replacements over 10-20 years

The ratio should be between 95 and
105 per cent.

From our example, the NPV of the
long-term financial plan of investments for
renewal and/or replacement of the health-
care system (buildings and equipment) in
your local government is $16.8 million. The
NPV of projected investments for health
care services in your local government
asset management plan is $17 million.

The asset renewal funding ratio is there-
fore $16.8 million / $17 million = 99 per
cent. The ratio indicates that your local
government has the financial capacity to
fund health care asset renewal or replace-
ment as required.

5.4.2 Information technology
tools for asset management

Adopting IT software can have a signifi-
cant impact on the quality of your data and



information. The visual application and organi-
zational integration of information that come
with software support often dramatically
reduces operational and maintenance costs in
the long run. However, IT software and equip-
ment generally come at a high cost, both in
the form of upfront expenses and upgrades
over time.

You should, therefore, carefully evaluate how
beneficial IT software can be for managing
your organization'’s assets, against the costs of
purchasing and implementing it. Questions to
ask include:

* Do you need it now?

* What are the track records of proposed
software and equipment, and might they
introduce an unacceptable risk?

* Do you need vast volumes of data and in-
formation, and can you handle it?

* Will other software and IT equipment
become available in the next year or two
that could offer a more effective and
cost-effective solution??

What is often more important than which soft-
ware product you select is how you use it and
whether it is effective for your system’s pur-
poses. You will need to factor into your asset
management activities the time it will take

to properly install software and train people
on how to use it. Inadequately used software,

even if it is up to date, can lead to worse
results than doing nothing. Wrongly imple-
mented processing or system integration can
degrade the quality of your data, without you
even knowing.

Before making decisions about introducing IT
software into your asset management system,
especially a developing one, you should first
undertake a thorough review of the market
for asset management software, particularly
adapted to local governments of your size
and structure. Review the advantages and
disadvantages of general-purpose versus
custom-made software and make a list of your
top choices. Then, assess each item on the list
for functionality and affordability against cur-
rent and future needs of your government’s
asset management information system. Just
as you would consider the life cycle costs of
managing your assets, your review should
also consider such costs for maintaining

asset management software and any associ-
ated equipment. These may include costs

for licensing, periodic maintenance checks
and upgrades.

By properly integrating new tools and prac-
tices into existing modes of operation, you
ensure that asset management activities, such
as developing your new asset register data-
base, are cost-effective and serve the true
needs of your government or organization.

We developed our asset management program from the ground-up, and approached
it from an asset ownership, asset inventory, and data collection process that was

not driven by specialized software. We built the data sets ourselves and use fairly
standard tools like Excel, Access databases, or our corporate GIS database to store

the data. This has worked well for us, because we haven’t been tied to any particular
vendor or software system. It has allowed us to focus on the inventory, raw condition
data and the financial information. We are at a state now where we are looking for
software, as we want to start making higher-level analytical decisions, using software
that will look at the inventory and condition data and make more comprehensive as-

sessments of long-term capital priorities.

Canadian Water Network, Canadian Water and Wastewater Association and Public Sector Digest, p. 368 8
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Appendix: Data collection template

Name of data surveyor:

Date: Start time: End time:
Asset category: Category ID number:
Asset type:
Asset type ID number:
Location:

Town/village:

Address 1:

Address 2:

Latitude: Longitude:

General Data:

Date of acquisition/installation/construction:

Cost of acquisition/installation/construction: Number of units:

Size /dimensions: Capacity:

Name of supplier/contractor:

Contact of supplier/contractor:

Other information:

Condition grade - desk assessment: On-site Condition Assessment Grade:
1. Excellent O 1. Asnew
2. Good O 2. Excellent
3. Fair O 3. Very Good
4. Poor O 4. Good
5. Failing O 5. Moderate
6. Fair
Need for on-site assessment: ___Yes ___ No 7. Poor
8. Very Poor
9. Failing

10. At the end of service life
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Chapter 6
Improving climate
resilience

Key takeaways

» Climate change threatens local services and the assets they rely on, jeopardizing the quality of
life of residents. Local governments are closest to the lives of residents, so they play an essen-
tial role in adapting to climate change.

» Climate risk assessments provide information needed to make climate resilience a part of
government operations through asset management practices. Publicly available climate infor-
mation is often sufficient to conduct a high-level climate risk assessment.

» The economic value of climate resilience is enormous. By reducing service and asset vulner-
ability to climate impacts, local and national governments can reduce the costs of disaster
events, while acquiring greater value from infrastructure investments.
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Climate change is felt all around the world —
in the form of increasingly frequent, severe

or erratic storms, floods, droughts or wildfires
and the accompanying loss of life, infrastruc-
ture, services, crops and commodities. As the
level of government closest to the lives of resi-
dents, local governments play an essential role
in adapting to climate change. Likewise, local
assets are essential in ensuring local resilience.

By some estimates, more than $6 trillion USD
needs to be invested globally in infrastructure
every year to sustain growth and meet the
basic needs generated by rapid population
growth and urbanization.1 A large percentage
of this infrastructure will be owned by local
governments. If local governments fail to con-
sider climate change impacts with respect to
existing and future assets, we risk not obtain-
ing the full value from these investments due
to the early failure of assets.

In this chapter, we will examine climate
change concerns, learn how to access and in-
terpret climate data, and outline the process of
developing a climate-resilient asset manage-
ment action plan.

6.1 Benefits and
challenges of climate-
resilient asset
management

Climate-resilient asset management seeks

to improve the reliability of service delivery,
increase asset life and protect financial outlays.
The essential feature of climate-resilient infra-
structure is that it is planned, designed, located,
built and operated in a way that anticipates
and responds to changing climate conditions.

Climate-resilient assets can accommodate or
quickly recover from disruptions caused by
severe climate events or chronic climate stress-
es, reducing the likelihood of a damaging or
irreversible impact. Building climate resilience
is an ongoing process throughout the life

of the asset that works to reduce, but may
not fully eliminate, the risk of climate-related
disruptions.2 It can involve a series of soft
interventions, such as changing maintenance
schedules, and structural measures, such as
raising the height of bridges to account for
sea-level rise.

Asset owners—that is, your government—
should adopt an ‘adaptive’ philosophy during
the design and planning stages to allow for
future changes without involving large capi-
tal outlays. For example, the foundation and
columns of a bridge can be designed to take
on future loads should the bridge deck need
to be raised at some future date.

Ensuring that assets are climate-resilient offers
a range of possible benefits, including:

* More reliable services: Climate-resilient assets
experience fewer, less severe disruptions
when they have their operational threshold
exceeded during natural events.

* Increased asset life: Building and operating
assets to tolerate a changing climate will
extend their life cycle.

* Reduced cost: Designing assets to endure
climate conditions that may arise later on in
their life cycle can avoid the need for costly
retrofits and reduce the risk that the assets
will become prematurely obsolete.

e Co-benefits: Some climate-resilient assets,
particularly natural infrastructure, can
provide the services the community needs
along with co-benefits such as urban
cooling, biodiversity conservation, recre-
ational opportunities and climate change
mitigation.

While there are clear reasons to ensure that

the assets communities rely on are prepared

to perform under certain climate conditions,
there are also several barriers to consider:

* Lag time between costs and benefits: Given
the long lifespan of most types of local
assets, the bulk of the benefits of increased
climate resilience will occur beyond the
timelines, election terms or budget cycles



that decision-makers typically consider.
Meanwhile, the costs are incurred in the
short term.

* Uncertainty: No one can say for certain what
climate change will mean for your com-
munity. Estimates are based on numerous
factors that can affect how much and in
what ways the climate changes. Therefore,
climate-resilient assets must be prepared for
a range of possible future scenarios, which
can be difficult to plan for. At the same time,
the costs of preparation should always be
weighed against the expected benefits, as
over-preparation takes resources away from
other needs.

* Lack of awareness and information: Aware-
ness of the risks of climate change rests
largely on climate data such as detailed
local climate projections. These may not
be available readily or in a usable format to
inform design decisions. Low awareness of
the potential benefits of climate-resilient
infrastructure may mean that its value is not
taken into account in decision-making.3 4

* Lack of local capacity: Additional capacity
may be needed to support decision-making
that takes into account the complexity and
uncertainty of climate change. This exper-
tise entails additional costs and may not be
available in your region.

* Policy misalignments: Existing regulatory
decisions and policy frameworks may not
support decision-making that takes climate
change into account. For example, your
local government’s procurement policies
may require selecting the lowest-cost bid
for a project, eliminating the selection of a
climate-resilient option in which long-term
cost savings offset a large upfront cost.

* Fear of change: People accustomed to
performing tasks in a certain way are hesi-
tant to change. Overcoming this hesitancy
requires a dedicated effort.

Working with communities to develop climate
change adaptation plans enables asset owners
to address many of the issues that create the

above barriers. Adaptive planning allows sev-
eral scenarios or pathways to be created and
discussed. The outputs from such scenarios
can be used to prepare or modify long-term
asset management plans and infrastructure
resilience strategies.

6.2 Understanding
climate change

Climate change refers to changes in the
global climate that result from increasing
average global temperatures over multiple
decades (see Figure 1).

Earth’s climate is now changing faster than
at any point in human history, almost entirely
due to human activity.5 By burning fossil fuels
such as coal, oil and natural gas to produce

energy, as well as reducing global forest cover,

we have increased the level of carbon dioxide
in the atmosphere by more than 40 per cent
since the late nineteenth century. The con-
centrations of other potent greenhouse gases
(GHGs) like methane (CH*) and nitrous oxide
(NO) have also risen due to industrial, waste
and agricultural activities.

More GHGs in the atmosphere enhance the
greenhouse effect. This means that while the
same amount of energy from the sun can
enter the climate system, less heat can escape
into space. As a result, the heat content in the
climate system is increasing, raising average
global temperatures. Enhancing the green-
house effect has overwhelmed the natural
mechanisms that have ensured stable cli-
mate conditions since the last ice age 11,000
years ago.6

We refer to these three-decade averages of
weather observations as ‘Climate Normals'.
Seeing how patterns change from these
Climate Normals is how we detect climate
change.? Shifting precipitation patterns, a
greater frequency or intensity of droughts
or heat waves, sea level rise and other ex-
treme weather events are examples of
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At what point does changing weather become

climate change?

Figure 1

Climate change and weather timescales
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Adapted from Diffenbaugh and Field, pp. 486-4928
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Weather is what a particular area experiences each day in the atmosphere, whereas climate describes what the
weather is like over a long period of time. Averages of precipitation, temperature, humidity, sunshine, wind and
other indicators are used to measure climate, typically over periods of approximately 30 years.

climate change.

Understanding how the climate will change,
and the extreme events it may produce, is

a key step towards determining what we
have to do to respond to it. Climate pro-
jections are assessments of the likelihood

of future climate conditions, based on how
high atmospheric greenhouse gas concentra-
tions become.

Scientists use a set of four standard scenarios
when modeling the future climate. These
scenarios are called Representative Con-
centration Pathways (RCPs). RCPs estimate
the amount of excess energy retained in the
climate system due to how much we have
enhanced the greenhouse effect, and the
resulting global temperature increases. Scien-
tists primarily look at four RCPs:

RCP 2.6, which broadly aligns with the
goals of the Paris Agreement to keep the
increase in global temperature below
1.5°C compared to the late 1800s.

RCP 4.5, where GHG emissions continue to
climb until mid-century, then decline to
near-zero by the end of the century.

RCP 6.0, where GHG emissions peak
around 2060 but only marginally decline
by the end of the century, resulting in
temperature increases below 3°C.

4. RCP 8.5, the worst-case scenario where

emissions drastically increase throughout
the twenty-first century, with warming
reaching roughly 3°C-4°C.



Figure 2
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The difference in temperature or precipita-
tion changes between the RCPs (see Figure 2)
can mean substantial differences in impacts.
For example, in some jurisdictions the differ-
ence between RCP 2.6 and RCP 8.5 can mean
a doubling of the amount of rain that falls in
extreme events. These changes can occur in a
matter of only a few decades.

The difference in the level of effort required
to adapt to these different scenarios can be
significant, and scientists cannot say which
scenario to prepare for.

In the absence of certainty, you need a good
understanding of the range of possible
impacts. Credible climate data can help your
asset management team think through what
climate change will mean for your commu-
nity’s levels of services, the risks associated
with those services failing, and how much
risk you are willing to tolerate. These consid-
erations will help determine your response
strategies.

While global climate change has already re-
sulted in a wide range of impacts across every

2050

continent, unique geographic factors will play
a major role in determining what it looks like
in your community. The steps you take today
to build resilience will influence that outlook
in the long run.

6.3 Climate and
infrastructure

Around the world, temperatures and sea levels
are rising. Rainfall patterns are becoming less
reliable, while strong storms are releasing
more rain in shorter periods. Each of these has
potential negative consequences that we must
be aware of.

Climate change creates hazards for commu-
nities around the world, and their impacts

on infrastructure assets are serious and
wide-ranging. Meanwhile, communities
often overlook and underuse natural infra-
structure, which provides some of the most
cost-effective ways to manage the impacts of
climate change and deliver public services.
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6.3.1 Climate change hazards potential to cause harm. Figure 3 includes
common hazards that might impact your

assets and service delivery. Not all hazards
may be applicable to your community.

Climate change is altering the climate hazard
profiles of communities on every continent.
Climate hazards are climatic events with the

Figure 3
Climate change hazards
Climate hazards Description

Climate change is expected to accelerate coastal erosion. Higher seas and stronger wave
action speed up the wearing down or carrying away of rocks, soils and sands along
coastlines.

&

Coastal erosion

Global sea levels are rising due to melting glaciers and ice sheets, and ocean water is
expanding as it warms. Oceans have risen more than 20 centimeters since 1880, and the

PN rate is accelerating. Globally, 230 million people live below 1 meter above sea level. Most
projections of sea level rise estimate an increase of 50-120 centimeters by 2100, but sea
Sea level rise levels may rise up to 200 centimeters.

Storm surge is local coastal flood caused by low-pressure weather systems. Cyclones
are one example of this. Storm surges create a serious threat of death by drowning and
can cause extensive property loss and erosion damage to coastal habitats. They can
also undermine the foundations of assets such as roads, railroads, bridges, buildings and
Storm surge pipelines.

&

Climate change can worsen both coastal and urban flooding. In addition to sea level rise
and storm surge, climate change is increasing the amount of rain in heavy rainfall events,
even in areas where total precipitation is declining.

Heavy rainfall can cause three types of flooding:

1. Flash floods occur in small, steep watersheds and waterways such as mountain val-
leys and can be caused by brief, intense storms and dam or levee failure.

Flooding 2. Urban flooding is caused by heavy rains falling on a community’s impermeable
surfaces, such as roads, parking lots and buildings. The immediate runoff exceeds
the system’s drainage capacity.

3. Riverflooding occurs when the capacity of a stream or river is exceeded, causing
water to spill over the banks and flood low-lying areas.

Some parts of the world are expected to become more drought-prone due to cli-

mate change. Melting glaciers threaten the ability of many river systems to meet water
demand, while precipitation patterns like seasonal rains may become less reliable.
Warmer air temperatures cause more moisture to evaporate from water bodies and soil.
When rainfall does come to drought- stricken areas, drier soils are less able to absorb the
water. Lack of rainfall depletes groundwater resources, and as the ground sinks, infra-
structure may collapse. Drought also affects the availability of energy, as water is needed
for hydroelectric power—the world’s most used renewable energy source—and to cool
fossil fuel-powered electric generators.
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Extreme temperatures

Wildfires

Severe weather

Warm days are getting hotter and more frequent, while we are experiencing fewer cold
days. By 2050, some parts of the world may be too hot for daytime outdoor work in
summer months. Many asset types are affected by extreme heat, including roads, rails
and airports. The concentration of dark surfaces like pavement and asphalt in urban areas
exacerbates the impact of high temperatures by absorbing solar radiation, heating up
then slowly releasing it at night.

Increasing temperatures from climate change are worsening wildfires. More frequent
drought and higher evaporation cause fuel to burn, while strong winds spread the fires.
Even excessively wet places like the Amazon rainforest are susceptible to wildfire. As the
atmosphere becomes warmer, many areas are seeing an increase in the number of light-
ning strikes, which can ignite wildfires.

Warmer air temperatures are leading to more frequent and intense storms, dropping
more rain in shorter periods of time. Adding to the flood risk, strong storms produce high
winds that can damage trees, buildings, signs and utility lines. Severe storms can also
produce dangerous hailstorms, which can quickly decimate an entire harvest, leave dents
in vehicles and badly damage buildings.

Some areas may become more prone to landslides as a result of climate change. Warmer

‘ temperatures and more intense rainstorms can cause landslides in mountainous environ-
ments. Drought or wildfire followed by heavy rains can destabilize slopes.

~_
Landslides

6.3.2 The impacts of climate
change on infrastructure

The hazards climate change gives rise to can
greatly impact the effectiveness and lifespan
of assets, which can result in inconvenient,
costly or even dangerous service failures.

Past examples of severe weather provide
indications of how severe the impact of cli-
mate change events can be in the absence of
resilience-building activities. For instance:

* In 2011, flooding in eastern China caused
major damage to 28 rail connections, 21,961
roads and 49 airports as well as power dis-
ruptions to millions of users.

* In 2010, 17 consecutive hours of heavy rain-
fall caused severe flooding that left Panama
City without access to drinking water
and prompted the closure of Panama’s
Inter-Oceanic Canal for only the third time
in its 96 years of operation.

* Intensified drought can critically imperil
drinking water supplies, as in Sao Paulo
in 2015 and Cape Town between 2015
and 2018.10

The economic implications can be substantial.
For example, it is estimated that a major disas-
ter in Indonesia could cost the economy up to
0.3 per cent of its GDP.11

Refer to Appendix A for a more detailed look
at how the climate hazards described above
might affect specific asset groupings, such as
buildings or waste management

6.3.3 Natural infrastructure

While communities around the world are look-
ing for ways to manage the impacts of climate
change, it is becoming increasingly apparent
that local governments already own some of
the most cost-effective resources available.
Aspects of the natural environment can serve
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as efficient resources to deliver services and
bolster resilience.

Natural infrastructure refers to existing,
restored, enhanced or simulated combinations
of land, water and vegetation. Different types
of natural infrastructure are noted in Figure

4. The ecosystem services provided by natural
infrastructure lead to outcomes that would
otherwise need to be replicated with engi-
neered infrastructure.

Water purification, coastal buffering, extreme
heat mitigation, and mitigation of floods, ero-
sion and landslides are all services that natural
infrastructure can provide.13 For instance,

Figure 4

coastal ecosystems such as dunes and salt
marshes provide a natural buffer to cope with
severe storm events and can offer important
spaces for recreational activities such as tour-
ism and fishing. Wetlands provide stormwater
management and flood mitigation services
that would have to be replaced by an engi-
neered alternative if the wetlands were lost.

Incorporating nature into infrastructure asset
management has numerous benefits (see
Figure 5). In addition to climate resilience, it
also improves physical and psychological
health and economic gains.14 For example,
green spaces integrated into urban planning:15

Types of natural infrastructure

Natural infrastructure

d‘é Naturally existing assets

e Wetlands e Fields and * Rain gardens
e Forests meadows e Bioswales

* Parks * Dunes * Urban trees
* Lakes * Solil * Urban parks
* Rivers * Biomimicry
* Creeks

Adapted from Municipal Natural Assets Initiative, pp. 1-312

Figure 5

.;h Enhanced assets

l:r_j! Nature-simulating assets
* Permeable pavement

* Green roofs

* Rain barrels

e Green walls

e Cisterns

e Stormwater ponds

Benefits of natural infrastructure

Benefits of natural infrastructure

e Urban heat island reduction

* Flood risk mitigation

* Improved biodiversity

* Improved air quality

* Water filtration

* Groundwater recharge

* Improved stormwater management

Adapted from Lilauwala and Gubert, pp. 18-22.17

Increased lifespan of engineered assets such as pipes,
roads, etc.

Noise reduction

Reduced energy consumption and GHG emissions
Improved physical and mental health of residents
Opportunities for local food production



* Mitigate and moderate the effects of cli-
mate change, keeping spaces cool, which in
turn saves energy and the costs of cooling
systems in cities.

* Are associated with health benefits such as
improved psychological outcomes.

* Help increase revenue by raising property
and neighborhood values, with significant
effects on local property taxes. Some mu-
nicipalities have seen property values rise
by 5 to 20 per cent.16

Recognizing the value of natural infrastructure
and managing it effectively can allow munici-
palities to increase the quality and resilience
of services at lower costs. While engineered
assets must be replaced once their useful lifes-
pan ends, natural infrastructure — if managed
correctly— can provide services indefinitely,
along with benefits not available from engi-
neered assets. Natural infrastructure can even
become more valuable and effective over time,
with monitoring, maintenance and restoration.

Natural infrastructure and more traditional
engineering approaches are not mutually
exclusive. Combining the two in a strate-
gic manner can yield significant benefits. In
the Philippines, for example, Conservation
International is both restoring mangroves
and building breakwaters to protect the
population from potentially devastating
storm surges.18

Preserving natural ecosystems is much less
expensive than restoring or replacing them, so
infrastructure planners benefit by considering

natural infrastructure as early as possible in
planning processes.!? In general, the most
cost-effective way to prioritize use of natural
infrastructure and conventional approaches to
manage climate events is to:

Conserve what you have,
restore what you lose, and
build what you must.

Adapted from Moudrak et al,, p. 420

Many countries have abundant natural re-
sources, but the value of natural infrastructure
is generally unaccounted for or undervalued
in asset management practices. Many local
governments are under-resourced when it
comes to the expertise, fiscal capacity and
political willpower needed to manage them
sustainably. Meanwhile, with urbanization,
growing energy and other demands are
driving more resource extraction. By not
accounting for the services that natural infra-
structure provides, your community may be
committing to higher levels of investment in
assets to meet equivalent service targets.21

Governments need to act in ways that serve
the environment and the communities that
live in it for generations to come. Investing
in natural infrastructure both preserves re-
sources and sustainably meets ever-growing
demands for them (see box).

Tapping into natural wealth brings more than

cost savings

Investing in natural infrastructure can be a way to deliver
services at a lower cost than engineered infrastructure
solutions—and the benefits do not stop there.

For example, the City of New York saved an estimated
$6.5-8.5 billion USD on the cost of supplying

drinking water by electing to spend $1.5 billion

USD on protecting the source watershed instead of
constructing a water treatment plant.22 Co-benefits
included carbon sequestration provided by the
forested watershed, maintaining biodiversity in the
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watershed, and opportunities for recreational use, with
positive impacts on human health and well-being and
on the local economy.

In Vietnam, the Red Cross spent $1.1 million USD on
restoring mangrove habitats, saving millions of dollars
per year in dyke maintenance costs, increasing the
safety and climate resilience of local communities and
their infrastructure, and providing local livelihoods for
thousands of families through fisheries that thrive in the
mangrove habitat.23

Furthermore, the efficient sharing of revenues tied
to natural assets has important societal benefits,
particularly in regions prone to violent conflict. While
there is no one-size-fits-all revenue-sharing system,

a fair and efficient model will involve choosing

6.4 Focus on whatis
important

The potential implications of climate change
on asset management will be wide-ranging
and complex. Even in well-resourced cities, it
is not possible to quickly adapt a community’s
asset portfolio to become completely climate
resilient.

It will require gradual, systemic change to
make your community climate-resilient. To
ensure that your response to climate change
risks makes the most of your available resourc-
es, you will need to prioritize the most critical
services and assets and undertake a systemat-
ic climate risk assessment to identify the most
serious risks posed by climate change.

The first step is to consider the services your
local government provides, identify which
ones residents most heavily depend on, and
from there pinpoint the assets that are most
critical to delivering those services. These
critical assets will form an important basis of
your climate risk assessment and response
strategies.

When dealing with disruptions and emergen-
cies, not all the services provided by your local

appropriate revenue streams and fiscal tools,
smoothing expenditures, implementing the formula
as law and staying accountable through independent
oversight.24

For example, the central government can collect locally
generated revenues and then transfer them back to
the area of extraction, as seen in Bolivia, Brazil, Nigeria,
Ethiopia and the United States. Other governments, as
in Ecuador, Mexico and Mongolia, have used indicators
such as population and poverty levels to allocate
revenue to each local government irrespective of
where the natural resources are extracted.

A portion of this box was provided by Marco Kamiya from
UN-Habitat for the purposes of this handbook. Adapted with
the author’s permission.

government are equally important. While

the disruption of some may simply be a mild
inconvenience, the disruption of others can
result in a very high degree of harm to the
health, safety, security or economic well-being
of residents.

Similarly, when it comes to ensuring that
essential services continue to be delivered,
some assets are more important than others.
The absence or malfunction of some indi-
vidual components of an integrated asset
system can pose particularly large risks to
service delivery. At the same time, it is impor-
tant to remember that assets rely on a system
of interdependencies to operate. When
identifying your critical assets, consider the
resilience of individual assets in the context of
the system as a whole. This approach is often
referred to as a systems approach to infra-
structure planning.

Chapters 2 and 4 discussed how to identify
critical assets. The most effective way to
identify critical assets is to think about the
consequences of those assets not being avail-
able. Consider the following hypothetical
scenarios. Could something similar happen in
your community?



Figure 6:

Climate hazards affect
government operations

and assets
B
HHE
Buildings
m &
Waste Transport

Severe weather

Telecom Energy

-y

é
Water

Adapted from C40, p. 40 25

Scenario 1: Your community relies on a
single landfill to deposit collected waste. It

is located several kilometers outside the
local government’s boundaries, in an area
surrounded by forests. This year has been
particularly hot and dry, and wildfires are
burning in the vicinity of the landfill. It has
become unsafe to unload garbage trucks at
the landfill, and waste receptacles are begin-
ning to overflow.

Scenario 2: Your coastal community relies
on a large wastewater treatment plant to
treat raw sewage. The plant is roughly 1.5
meters above sea level but already experi-
ences occasional interruptions or damage
when storms occur during high tide. Sea
level in your region is expected to increase
by at least 30 centimeters in the coming
decades. This change significantly increases
the risk of substantial damage to the plant
and imperils your community’s ability to treat
wastewater.

Scenario 3: Your community relies on com-
puters for most of its administrative functions,
including property tax payments, licensing
and asset management. These are all housed
at City Hall. The server room, which stores the
data for the internal network, is located in the
basement. The last storm dropped a month’s
worth of rain in a single day, causing extensive
flooding. The server room was completely
inundated, destroying the data.

Typically, consequences are assessed against
risk criteria such as public safety, service
interruption, financial impact and envi-
ronmental harm. As you begin, assess the
consequences of failure based on the risk
criteria with the most serious potential impact
for that asset. For instance, if a fuel storage
tank at the port were to fail, the highest risk
may be environmental harm. On the other
hand, if floodwaters submerge tram or light
rail tracks, the main risk would be to ser-
vice delivery.
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6.5 Climate risk
assessments

Climate risk assessments are a way to identify
potential hazards from climate-related pro-
jections and events. The results are used to
develop strategies to avoid or manage risks.

What is a risk
assessment?

Risk assessments are the overall process of risk
identification, analysis and evaluation. The ISO
31000 Risk Management Standard provides
internationally recognized guidelines on managing
risks faced by organizations.26 These guidelines
can be adapted to particular risk categories.

The standard suggests that any risk assessment
should be conducted systematically, iteratively
and collaboratively, drawing on the knowledge
and views of stakeholders. These guidelines form
the basis of the following climate risk assessment
process. While the following is explicitly dedicated
to assessing climate risks, the approach can be
applied to other risks as well.

The climate risk assessment process involves

a number of distinct steps, shown in Figure 7.
The first three help you select the most serious
climate risks for in-depth analysis:

1. Hazard identification uses climate pro-
jections and consideration of past disaster
impacts to identify the specific climate
hazards that are likely to affect your
community.

2. Climate impact statements articulate
how each hazard will translate into an
impact on your community

3. Avulnerability assessment determines
which climate impacts have the poten-
tial to cause a major disruption to the
community.

4. Following this screening exercise, any

climate impact statements deemed
serious are subjected to a more com-
prehensive risk assessment, where
consequences are measured against five
criteria to determine severity.

5. Theresulting risk score is subject to a
strategic evaluation that balances
identified risks with community objec-
tives to determine which risks warrant
risk responses in the form of adaptation
strategies.

Risk management requires trade-offs between
risk minimization and cost. It becomes more
expensive and increasingly challenging to
prepare for events that present only modest
consequences or are unlikely to occur. The
costs of protection must be weighed against
the consequences of damage or disruption.
With local budgets stretched among many
competing priorities, it is important to priori-
tize spending where it will provide the most
significant benefit.

Climate change and severe weather impacts
should be considered as part of a portfolio risk
management approach balances the risks they
impose with other risks facing your communi-
ty, including health emergencies like COVID-19
and geophysical hazards such as earthquakes,
tsunamis or volcanic eruptions. This is the
most effective way to ensure that resources
are being allocated in a way that most accu-
rately reflects your community’s priorities.

6.5.1 Hazard identification

To determine what kinds of climate hazards
you need to plan for, consider:

1. How past climate hazards have affected
your community

2. How different climate scenarios are pro-
jected to affect your community

While the future promises to be different from
the past, previous experiences can provide

a good indication of which hazards you are
most exposed to.



Figure 7

Climate risk assessment process

Hazard Which climate hazards are likely
identification to affect your community?
l Scoping
stage
Climate impact How would each hazard affect
statements your community?

Which climate impacts could
cause significant disruption?

Which climate impacts
are likely to have the most
severe consequences?

response

Adapted from British Standards Institution, pp. 8-14.27

Consider the big picture. Given
your community's goals, which
climate risks warrant esponse
efforts now?
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Climate projections will help you assess future
hazards. Your regional or national government,
or a local university, may have climate projec-
tions readily available for use, so it is always
worth checking with them first. Otherwise,
Figure 8 offers publicly available resources you
can use to better plan for the future climate
outlook of your local area. While it can be
challenging and confusing to have this in-
formation spread across many platforms, it

is especially difficult to interpret raw climate
model data without the right training. Taking
advantage of the work other organizations
have done to translate the complex informa-
tion into easy-to-understand platforms will
make your job much easier.

6.5.2 Climate impact statements

Assessing climate risks requires considering
both the likelihood of climate hazards and

Figure 8

Which climate hazards
are likely to affect your
community?

Hazard
identification

!

Climate impact
statements

How would each
hazard affect your
community?

their consequences. To identify the conse-
quences of particular hazards, you will need to
define the relationship between your com-
munity’s climate hazards and the services you
provide. While some hazards like increasing
annual temperatures are almost certain to
occur, it is impossible to understand whether
that hazard poses a serious risk to your com-
munity without the added context of how it
will impact assets and services.

Climate impact statements articulate how

Sources of climate change projections

Organization
USAID

US National Oceanic and Atmospheric Adminis-
tration (NOAA) Global Data Explorer

Carbon Brief

Carbon Brief

Climate data

Country climate projections and risk profiles

Ocean temperature, air temperature and annual precipitation
change for each RCP

Global historical and future temperature rise for each RCP

Interactive map that assesses how extreme weather in your city

may change

Climate Central

Interactive map overlay of sea level rise corresponding with global

warming of 2°C and 4°C

The Crowther Lab

Pairs your city with another, warmer global city to approximate the

climate you can expect

Intergovernmental Panel on Climate Change

Technical assessments of climate science, including chapters on

climate projections

US National Aeronautics and Space Administra-
tion (NASA) Centre for Climate Simulation

Raw climate model data for advanced practitioners


https://www.climatelinks.org/climate-risk-management/regional-country-risk-profiles
https://www.nnvl.noaa.gov/view/globaldata.html#GP85
https://www.nnvl.noaa.gov/view/globaldata.html#GP85
https://www.carbonbrief.org/mapped-how-every-part-of-the-world-has-warmed-and-could-continue-to-warm
https://www.carbonbrief.org/mapped-how-climate-change-affects-extreme-weather-around-the-world
https://choices.climatecentral.org/#13/18.6154/-72.3205?compare=temperatures&carbon-end-yr=2100&scenario-a=warming-4&scenario-b=warming-2
https://crowtherlab.pageflow.io/cities-of-the-future-visualizing-climate-change-to-inspire-action#213121
https://crowtherlab.pageflow.io/cities-of-the-future-visualizing-climate-change-to-inspire-action#213121
https://www.nccs.nasa.gov/services/climate-data-services
https://www.nccs.nasa.gov/services/climate-data-services

Exercise 1

a. Think back over the past 10 years. Which climate hazards affected your community during
major events?

Hazard type Year Consequences for your community

b. Refer to Figure 8 to select projection resources and assess climate indices for your community.

Question Answer

What would your annual temperature look like in
the 2050s under RCP 4.57

What would your annual temperature look like in
the 2090s under RCP 8.5?

Check out the Crowther Lab tool. Which local
government is provided as an indicator of what
yours may look like by 20507

What other potential climate hazards (e.g. in-
creased rainfall or coastal erosion) are likely to
affect your community?

Transport infrastructure under threat

Countries across Latin America and the Caribbean are increasingly exposed and vulnerable to natural hazards and
extreme weather events, such as hurricanes, landslides, storms and floods. These are expected to rise in magnitude and
frequency due to climate change.

Transport infrastructure, whose vulnerability is exacerbated by poor quality and inadequate supply in comparison to
that of advanced economies, has been most affected by recent weather-related events. Lack of public and private
investment in the region's transport infrastructure has resulted in low network density, overuse and insufficient routine
maintenance. Overall mismanagement of existing assets has trapped much of the region in an unfortunate cycle:
Maintenance costs of the infrastructure increase due to a lack of preventive action, which in turn reduces the availability
of resources for new infrastructure. There is also an incentive to neglect existing infrastructure, as at some point in the
future, investment into new capital appears more cost-efficient than repairing old, decrepit and poorly maintained
assets. Consequently, the low resilience of transport systems in Latin American countries constitutes a bottleneck to
regional economic development, reducing the productivity and competitiveness of economies.

Contribution provided by the Human Settlements Unit of the UN Economic Commission for Latin America and the Caribbean

for the purposes of this handbook. Adapted from the bulletin “The resilience of infrastructure services in Latin America and the
Caribbean: a first approach.” For more information, go to https://repositorio.cepal.org/handle/11362/45450.
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certain climate hazards will affect public
health, service delivery, local assets, com-
munity finances or the environment. To draft
them (see Exercise 2a), consider the climate
change hazards affecting different assets

(as identified in Appendix A), as well as the
services your local government provides.
Examples of climate impact statements are
provided in Exercise 2a.

Use the following screening questions to
assess and refine your impact statements:

1. Will the climate hazard threaten public
safety (e.g. causing loss of life, long-term
health consequences)?

2. Will the climate hazard impact ser-
vice delivery?

3.  Will the climate hazard result in financial
consequences?

4. Is the climate hazard likely to cause envi-
ronmental harm?

5. Is the climate hazard likely to damage
built assets?28 29

A hazard does not have to meet each of these
criteria to be included. Its impact on service
delivery may take a number of different forms
(as with the severe weather examples in Ex-
ercise 2a).

Once you have developed your impact state-
ments, determine which service area(s) are

Exercise 2

relevant to each consequence — either are
exposed to or have a role in managing their
impacts (see Exercise 2b). This will help iden-
tify vulnerabilities and attribute ownership of
response strategies.

For a simple approach to this exercise, you can
focus on critical assets, essential services and
supporting asset systems. You can also include
areas of your community that are known to

be vulnerable to existing climate events. If you
choose this approach, you can always repeat
the process later to include additional services.

6.5.3 Vulnerability assessment

Next, you will determine how vulnerable your
services are to each of the climate impacts.
While climate hazards drive the need for
climate risk management, vulnerability and ca-
pacity are major determinants of actual losses
from a climate hazard event occurring.

Vulnerability is a function of the exposure
and adaptive capacity of a particular service or
asset to suffer harm from hazard events.

Exposure refers to the degree to which a
given system may be directly or indirectly
affected by changes to climatic conditions
(e.g. average summer temperature) or a spe-
cific climate change impact (e.g. a heatwave).
For instance, if an asset were not located in
potentially dangerous settings, the exposure

a. Review each of the climate hazards identified as relevant to your community. Produce three
impact statements, similar to the examples provided, that consider the implications for service
delivery. For ease of tracking, place each statement in a separate row, numbering in the right-

most column.

Climate hazard

Severe
weather

Impact statement

Number

Riverine or overland flooding, resulting in disruption 1
or damage to city-owned assets (e.g. buildings, roads,
underground infrastructure)



Severe Riverine or overland flooding, resulting in increased 2
weather public emergencies and evacuations
" Extreme Increased frequency and duration of hot days, resulting 3
temperatures in increased damage to roads, culverts, sidewalks, trails,

parking lots and outdoor recreation facilities

b. List the impact statements you have developed with their corresponding climate hazard(s).
Now, check off which service areas are relevant to the associated consequences in each state-
ment. You will have a simple yet comprehensive table that allows you to visualize how the
climate hazards in your community are spread across different local service areas.

>
>
>
>
>
>
>
>
>

associated with that climate hazard would

Exposure is a necessary, but not sufficient, i

determinant of the potential for harm. It is
possible to be highly exposed but not highly
vulnerable to a hazard. For instance, the
owners of a building located in a floodplain
could take precautions against flooding by
keeping critical or valuable components such
as electrical equipment out of at-risk areas.
The degree to which something can be ex-
posed but not vulnerable is determined by its
adaptive capacity.30

e mE
R
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Adaptive capacity is a measure of a system'’s
existing resilience to shocks or changes. It as-
sesses how capable an asset, system or service
is of accommodating stresses before adaptive
interventions are required to maintain the
service level you currently provide.

For example, if your drinking water is stably
sourced from a large, fast-flowing river, its
adaptive capacity to extreme heat-related
hazards such as algae formation or decreased
availability would be high. Conversely, if the
drainage system of an area is overwhelmed
by frequent storm events, its adaptive capac-
ity to extreme weather intensification would
be very low.

As factors of a vulnerability assessment, ex-
posure and adaptive capacity have opposite
influences.

* A high degree of exposure with low adap-
tive capacity would translate to high
vulnerability.

* A high adaptive capacity score means that
the system is capable of absorbing the ef-
fects of a high exposure to climate hazards,
resulting in a lower net vulnerability.

The last exercise tied your climate hazards
and impact statements to specific service
areas, which have different vulnerability levels
depending on the asset system as a whole.
Determining which services are sufficiently
vulnerable to proceed with a risk

Photo © Linda Newton

assessment is a collaborative process that
involves evaluating their exposure and adap-
tive capacity.

Consider the following scoping ques-
tions when assessing vulnerability for each
service area:

1. Do current climatic events cause dis-
ruptions in services? Are disruptions
geographically dependent or clustered?

2.  What existing pressures are exerting
stress on the ability to deliver services?

3. Will service disruptions induce the need
for additional services (e.g. cooling sta-
tions or areas, desalinization plans due to
depleted drinking water supply)?

4. Are services flexible enough to accom-
modate changing resource, staffing or
policy demands?

5. Are climate-related impacts factored into
decision-making today? How?

6. Are there any risk management strategies
in place to protect previously affected
systems from future occurrence of
that hazard?

7. To what extent can other assets fill gaps
produced by the failure of one asset
within the system? Are there situations
where asset failures have no implications
and point to redundancies?

8. How reliant is the service on the effective
delivery of other service areas?

As you determine the exposure and adaptive
capacity of service areas to projected climate
impacts, placing them on a vulnerability
matrix will help determine which impacts are
of sufficient vulnerability to proceed through
the risk assessment process. In general:

* Service areas with high exposure and low
adaptive capacity are highly vulnerable.

* Service areas with low exposure and high
adaptive capacity have low vulnerability.

* Service areas with high exposure and high



Figure 9

Determination of exposure and adaptive capacity

(a) Exposure analysis

If the climate impact were to occur, would it affect service delivery?

2 — Sporadic or 5 — Ability to deliver
minimal decline in services is severely
service delivery compromised

b) Adaptive capacity analysis

Can the service area respond to the climate impact with minimal cost, resources and disruption?

1 — Response will
require very high
costs (55559), new
skills and significant
staff interventions.

Adapted from ICLEl, pp. 16-1931

4 — Response

will require slight
costs (5%) and staff
interventions. Exist-
ing skill base likely
sufficient.

Exercise 3

Use the scales for exposure and adaptive capacity in Figure 9 to conduct a vulnerability assessment
of each climate impact you identified and what it will mean for the related service areas, in terms
of service delivery (exposure) as well as necessary costs, new skills and staff interventions (adaptive
capacity).

Fill in the following table with the values for exposure and adaptive capacity for each impact
statement.
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adaptive capacity are moderately vulnerable.

It is important to note that vulnerability is not
the same as risk, where a score is determined
by multiplying the determining factors to-
gether. A higher exposure score is equivalent
to higher vulnerability, while a higher adaptive
capacity score is equivalent to lower vulner-
ability. Therefore, multiplying these scores
together is not a useful measurement.

Instead, determine vulnerability based on the
placement of each impact statement on the
vulnerability matrix in Figure 10. With more
than half of cells allocated to ‘low vulnerability
ratings, the matrix sets a high threshold for
impacts to be included in the risk assessment
phase. If this distribution of low, moderate and

Risk = likelihood x consequence

!

Vulnerability = nuanced function of exposure and
adaptive capacity

Figure 10

high vulnerability cells is too high a standard,
you can adjust the number of cells for each
category. How would you adjust the distribu-
tion of cells on the matrix? See Exercise 4.

6.5.4 Risk assessment

Climate impacts that rank as either moderate
or high vulnerability for at least one service
area can be carried forward to the risk as-
sessment process. Through this process, you
analyze the likelihood and consequences of
the impacts.

Analysis techniques can be qualitative, quanti-
tative or a combination of the two, depending
on the circumstances and intended use.32
Quantitative analysis tends to provide more
robust information to assess the capacity of
an asset system to accommodate a greater
load. However, accessing this information may
require support from an external engineering
firm and thus additional costs. A qualitative
assessment based on the expertise available
within your organization is often sufficient.

Sample vulnerability matrix

w

N

Adaptive capacity

—

- Low vulnerability

1 2 3 4 5

Exposure }

- Moderate vulnerability - High vulnerability



Exercise 4

a. Shade in the blank vulnerability matrix below according to your own thresholds for low, mod-
erate and high vulnerability.

5

4
2
3
[oN
g 3
2
S
2 2

1

1 2 3 4 5
Exposure }

- Low vulnerability - Moderate vulnerability - High vulnerability

b. Based on the vulnerability matrix you came up with and the values for exposure and adaptive
capacity you assigned to each impact statement in Exercise 3, fill in the following table indicat-
ing the vulnerability level for each statement.
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Strategic
evaluation

For this stage, it is useful to reflect on the
climate data you previously gathered and the
uncertainty in projections. It is impossible to
know today which emissions scenario is most
likely to occur, but you can assess the likeli-
hood of hazard occurrence while respecting
that uncertainty.

An increase in the number of very warm

days under RCP 2.6, for instance, is a likely
minimum that you will need to prepare for.
Likewise, pay attention to where the different
scenarios show the same hazard. If increases
or decreases in precipitation are evident in
each RCP, these are deemed likely regardless
of which scenario proves most accurate.

Unlike many forms of risk, the impacts of cli-
mate change are anticipated to intensify over
the lifespan of the assets you are planning
today. The intensification only makes typical

asset risks due to age and deterioration worse.

Likelihood measurements should consider
timelines for both acute events that exert
sudden stress and chronic ones that exert
constant stress on the asset or service system.
Some impacts, such as sea level rise, are
chronic and happen slowly (but steadily) over
time, so that you can anticipate how long it
will take to exceed the capacity of an asset
like a sea wall. A severe storm, by contrast, can
happen at any time. Figure 11 provides a scale
you can use to measure likelihood for acute
and chronic events.

The consequences of an impact can vary
based on what is affected. As with the scoping
questions provided to develop your impacts
statements, consider what the impact will
mean for health and safety, service interrup-
tion, financial impact and environmental harm.
Additional criteria, such as resident displace-
ment or asset damage, can be added. It is
important to remember that risk assessments
involve estimating what will happen if you fail
to ensure proper operation and maintenance.

Risk should be evaluated based on specific
evaluation factors that reflect outcomes local
governments are particularly eager to avoid.
Considerations associated with each risk
evaluation factor include:

* Public safety: health and safety of members
of the public, typically measured by serious

3 - Moderate - 5 - Very high

Figure 1
Likelihood analysis
Type of event /
Likelihood 1 - Very low 2-Low
Acute event Not likely to Likely to occur
occur in period once between
30-50 years
Chronic event Not likely to Likely to
become critical become critical
in period in 30-50 years

Likely to occur
once between
10-30 years

Likely to
become critical
in 10-30 years

Likely to occur
at least once
per decade

Likely to
become critical
within a decade

Likely to occur
once or more
annually

Will become
critical within
next 5 years



Exercise 5

Score each impact statement against one of the two likelihood ranges in Figure 11, depending on

whether they are acute or chronic events.

Impact statement

injury and loss of life.

* Service interruption: the consequences
associated with and length of a service
interruption, which may influence quality of
life, economic productivity, economic activ-
ity and recreation potential.

Financial implications: the cost to the
local government, the local economy and

How much risk can you
live with?

A local government’s risk appetite and risk tolerance
are major influences on how it will respond.

Risk appetite is the level of risk that an
organization is willing to accept before any action is
deemed necessary to reduce the risk.

Risk tolerance is the degree of residual risk an
organization is comfortable with following risk
treatment.

The distinction lies in whether or not the risk has
been treated yet. The sustainability of essential
services and critical assets in the short term (in
response to a climate hazard event that could occur
today) and the long term (in response to climate
changes over time) should inform your risk appetite
and tolerance.

Type of event

(Acute/Chronic) Likelihood score

residents.

* Environmental harm: loss or degradation
of environmental amenity or ecosys-
tem services.

* Asset damage: physical damage done to
local assets, which may influence factors
such as the speed of recovery of service de-
livery and financial implications. Wherever
possible, asset condition data should inform
this factor.

Figure 12 gives an example of how to analyze
consequence along these five factors. You may
want to decide on particular thresholds for the
criteria in your risk assessment, depending on
your community’s economic capacity, recov-
ery capabilities and other characteristics.

Once you have scored each impact statement
along each risk evaluation factor, you have
two options to calculate the overall conse-
quence score.

1. Use the highest consequence score as-
sessed among all factors criteria (with the
understanding that the impact, if it were
to occur, would affect the other factors as
well, but to lesser degrees).

2. Take an average of consequence scores.
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Figure 12

Consequence analysis example

Impact statement: Riverine or overland flooding, resulting in disruption or damage to city-owned assets (e.g. buildings,
roads, underground infrastructure)

Risk evaluation factor

Degree / Factor

Environmental

Public safety

harm
1 - Very low
2-Low X
3 - Moderate
4 - High X
5 - Very high

The choice of which scoring method to use is
one your asset management team will have
to make as the scores can be quite different.
Method 1 may over-prioritize some risks by
emphasizing abnormally exposed criteria.
Method 2 may underemphasize some risks by
offsetting very exposed risk criteria against
those that are unexposed.

Taking the example above, the overall conse-
quence scores could be calculated as follows:

1. Consequence = 4 (the highest degree
marked for any of the five factors)

2. Consequence = (2+4+2+3+1)/5=2.4

Next, determine the risk score for each
climate impact statement by multiplying the
likelihood and consequence scores together.
Having this risk score will help you prioritize
which climate impact statements receive the
most immediate response strategies.

Understanding which impact statements rep-
resent extreme, high, moderate and low risks
is a critical prioritization procedure for devel-
oping effective risk response plans. Higher
levels of risk correspond to a greater urgency
to act and, broadly speaking, a higher priority
for local action.

Service Financial
. . . Asset damage
interruption impact
X
X
X

* Low risks are not of immediate concern to
the organization but should be monitored
and re-analyzed in successive risk assess-
ment processes to ensure that they do not
become greater concerns.

* Extreme, high and moderate risks must be
ranked and prioritized, with unacceptable
risks identified. In addition to the risk associ-
ated with each impact statement, you can
consider other factors such as risk appetite
and tolerance.

An interpretation of the risk levels is depicted
in Figure 13.

As in the vulnerability assessment process,
you can assess the risk associated with

each climate impact by mapping it out on

a matrix, according to its consequence and
likelihood. The figure in Exercise 7 provides
a template risk evaluation matrix with a bal-
anced risk appetite. This means that about
as many cells of the matrix are allocated to
high risks as low. A community more com-
fortable with risk may increase the number
of green cells, whereas one that wants to
take an aggressive approach to minimizing
risk may increase the number of orange and
red cells.



Impact statement:

Impact statement:

Impact statement:

Method (maximum/average):
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Figure 13

Risk level interpretations

b > D> )

Risk score 1-6 Risk score 7-12 Risk score 13-18 Risk score 19-25

Low risks should be Moderate risks are of High risks will require Extreme risks demand

noted and monitored,  sufficientimportanceto  adaptation actions to urgent attention and

but no adaptation consider adaptation mitigate the potential prioritized adaptation by

actions are required. actions but may be more  for significant decision makers. These
appropriately consequences. risks should not simply be
incorporated into accepted as part of routine
longterm asset plans. operations.

Figure 14

Risk level examples (Nepal)

Intensification of rainfall events (likelihood 3-5) will lead to more frequent instances of flash flooding
in mountain valleys, causing damage to assets and increasing loss of life (consequence 4-5).

Intensification of rainfall events will increase slope destabilization causing more landslides (likelihood
3-4), threatening assets and people, and partially damming valley streams (consequence 4).

Higher temperatures will increase the frequency and intensity of wildfire events (likelihood 3), dam-
aging local land in proximity to the city (consequence 3)

More frequent drought conditions (likelihood 3) will reduce the quality of recreation fields (conse-
quence 1).

Exercise 7

a. Compile the risk scores for all impact statements in the following table.
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b. Plot each climate impact statement on the figure below. Are there groupings of risks associ-

ated with particular climate hazards?

Sample risk evaluation matrix

(9]

N w S

Consequence

—

1 2 3 4 5

Likelihood >

- Low risk - Moderate risk

Figure 14 includes examples of risks from each
corresponding risk level, extrapolated from
climate projections for Nepal, including an
explanation for the level assigned.33

6.5.5 Strategic evaluation
evaluation

) Risk
Monitor
response

Some risks may be more or less acceptable to
your community, regardless of their respective
standing in risk scores. This can be due to local
preferences, risk appetites or other factors.

For instance, the likelihood of a particu-
lar impact occurring that would cripple an

- High risk

- Extreme risk

essential service or critical asset may be low,
resulting in a moderate risk score. However,
due to the city’s high degree of reliance on
that service or asset, it may be prioritized over
risks with higher scores.

Strategic evaluation of identified climate risks
ensures that your risk treatment priorities
align with the community’s broader strategic
priorities. Your critical assets, committed levels
of service, and the interdependencies that
exist between asset systems can all inform
your strategic evaluation process.

As introduced in Chapter 2, Section 2.3.3,
levels of service refer to the quality of
service provided by an asset or group of
assets compared to your goals. They usually
relate to some combination of adaptability,
availability, reliability, responsiveness and
sustainability, among others. Factors af-
fecting levels of service include customer
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expectations, regulatory requirements, poli-
cies and objectives, available resources and
financial constraints.

Service level
gap

Committed
level of service

Levels of service are an effective control on
risk. Understanding how current service level
performance compares to the committed level
of service provides a baseline to determine
how the impacts of climate change are likely
to further challenge service delivery goals.

In addition, a spatial understanding of ser-
vice level gaps avoids potential pitfalls of
relying only on critical assets to inform risk
assessments.34 Areas of the community that
lack stormwater drainage infrastructure
despite a service commitment for a certain
degree of capacity, for instance, would not
be revealed in a critical asset-focused risk
assessment.

When evaluating risks, you should con-

sider your assets as part of a system.
Infrastructure systems are interconnected and
interdependent.

Consider a road running over a creek, chan-
neled through a large culvert. By assessing
the impacts associated with a flood on all
three assets in conjunction —the road, creek
and culvert—you can more readily assess the
service impacts that would occur as a result
of a road washout. Outcomes might include
transportation disruption, damage or disrup-
tion to underground utility lines and other

connected assets.

Consequently, it is equally important to
calculate direct as well as indirect impacts

of climate hazards, so as to capture the
crucial interdependency of some systems.
Infrastructure interdependencies can be
categorized into four primary types, as shown
in Figure 15.

The interdependent nature of infrastructure
systems means that weak points have a
greater potential to disrupt broader service
delivery processes. Conversely, strategic
resilience-building interventions strengthen
the system as a whole. Looking at climate
change risks together with other asset and
strategic risks may allow you to identify proj-
ects or responses that manage more than
one risk across multiple, interdependent
asset classes.

Figure 16
Sectoral
interdependencies

Drainage

Adapted from C40, pp. 52 36



Figure 15

Types of infrastructure interdependencies

Physical
interdependencies
occur when services delivered by one system are -
required by another infrastructure to operate. Cyber
For example, transit systems rely on transportation interdependencies
system infrastructure. If a road washes out, buses exist when the state of infrastructure depends on
cannot operate. information technology systems.

For example, a power outage can cause an
interruption in the operation of pump stations.

Geographic 6

interdependencies

4\
occur due to the potential impact of a local Cascading ‘ @

environmental event on infrastructure systems interdependencies
located in close spatial proximity.

arise when disruptions to a system cause second-

For example, if a culvert is not big enough to handle order impacts via connections that are not physical,
a flood event and leads to a road washout, water cyber or geographic in nature. In other words,

and telecommunication lines that follow the road failure in one system can trigger effects on the
corridor will likely also fail. environment, society and economy.

For instance, a storm event can cause a power
outage and water accumulation. If a pump
system fails, households and industrial sites can
flood, causing damage, forcing evacuations and
introducing contaminants into the environment.

Adapted from C40, p. 335

Exercise 8

Rank your impact statements that scored extreme, high or moderate in the risk assessment phase in
order of prioritized risk treatment. Think about these risks within the context of your organization’s
broader strategic plan and your asset management policy’s climate resilience objectives. Also con-
sider spillover effects on other assets due to interdependencies. For example, you can ask:

* How does an impacted asset affect the service delivery of other assets?

* What assets in close geographical proximity would be affected?

* Was it at least partially due to a failure of IT systems at the local or national level?

* What other second-order effects would there be, for the environment, society or economy?

Provide a rationale for the prioritization of any impact statement not ordered by its raw risk score.
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Order of

. . Impact statement
priority

Geospatial mapping tools are the most
commonly used approach to understanding
climate risks to interdependent infrastructure
systems. But even without this technology,
workshops that include operations staff from
multiple service areas can typically identify
important interdependencies. In this set-
ting, they would be tasked with reflecting

on the consequences of past extreme cli-
mate events.

6.6 Responding to
climate risks

Strategic
evaluation

response

The risks you have prioritized in order of ur-
gency will form the basis of your risk response

Raw risk
score

Rationale

strategies. The greater and more urgent the

risk, the more resilient you will want to make
exposed services and the asset systems that
enable them.

However, building climate-resilient asset sys-
tems does not mean reducing climate-based
risks to zero. Rather, the idea is to use built and
natural infrastructure to reduce risks to a level
in which the system can continue to function
effectively and fully serve the needs of the
community within a changing climate.

Generally, response strategies can be reduced
to two primary options:

1. Monitor without intervention
2. Intervene with a risk treatment option

Typically, risks with lower prioritization levels
can be maintained with existing controls and
monitored over time. If circumstances change
or significant progress is made on addressing
high-priority risks, you can always work your
way down to risks for which ongoing monitor-
ing is occurring and consider their treatment
options. Controls on low priority risks can

also be attached to other asset projects, such
as the gradual replacement of heat-sensitive



pavement on secondary roads as they are
scheduled to be resurfaced.

Developing adaptation strategies is an it-
erative process of trying to determine optimal
approaches. Processes of creating, select-
ing, planning and implementing adaptation
strategies must be consistently adjusted

for perceived effectiveness and whether
residual risk exceeds community tolerance.
Selecting the most appropriate adaptation
options involves balancing the costs, level
of effort, project dynamics or disadvan-
tages in relation to their capacity to obtain

objectives. Climate-resilient adaptation mea-
sures include:

* Building new assets

* Increasing the capacity of assets to
accommodate climate-induced chang-
es in demand

* Increasing system redundancy for increased
resilience should one component of the
system fail

* Adapting existing by-laws, codes, regula-
tions, policies, development plans, and
operating and maintenance practices to
increase resilience

Living Labs: Testing future assets at small scale to
lower investment and management risks

Living labs are a way to improve local management

of future public assets by lowering investment and
management risks. They allow local innovations to

be tested, adapted and co-created at a small scale to
evaluate their scale-up potential. Local governments
gain a sense of the technical, financial and economic
parameters before entering the investment phase. The
labs engage a network of local actors with knowledge
to develop and fine-tune the innovations to suit local
conditions. In this scheme of things, local governments
are seen as enablers rather than regulators of local
social and economic development.

The Global Fund for Cities Development (FMDV), an
urban development investment initiative, is working
with Kampala Capital City Authority (KCCA), to
promote living labs in the strategic planning of the
city’s development. Two small-scale solutions are
being tested. One living lab promotes electric urban
mobility, the other retrofits energy consumption

of local education facilities. Both aim to facilitate
domestic production of clean, environmentally sound
technologies in Uganda, as described in the National
Development Plan Ill, the Uganda Vision 2040 and the
Sustainable Development Goals.

The project on electric urban mobility builds on the
lessons learned by local motorcycle manufacturers. A
business model for electric solar-powered motorcycles
is being designed to not only bring financial gains to
local boda (motorcycle taxi) drivers in the short term
but also train the predominantly male drivers to work

with charging station managers, many of whom are
female. KCCA hopes that other business sectors, such
as delivery companies relying on road transportation,
will emulate the innovation to reduce overall air and
noise pollution in the city.

The second project involves installing a system of solar
panels to improve long-term connectivity within local
schools. Through the lab, KCCA will be able to test

the national Quality Assurance framework for solar
technology. In partnership with vocational schools
and local universities, students and businesses will
also receive hands-on learning about solar energy
use. Drawing from a common need throughout the
city for climate-smart and affordable energy solutions,
the living lab pools resources to not only benefit the
schooling environment but also improve cash flow
among businesses looking to commercialize solar-
powered technologies. In the long run, this project
builds economic and environmental sustainability.

Contribution provided by the Global Fund for Cities
Development (FMDV) and the Kampala Capital City
Authority for the purposes of this handbook. Adapted from
the Programme on Integrated Local Finances for Sustainable
Urban Development (PIFUD) factsheet, which you can find
here: https://kcca.go.ug/pifud-key-project-documents.

FMDV is a global network of local governments dedicated to
promoting and developing solutions to finance and invest in
urban development. In recent years, it has worked with 1,500
local governments from 100 countries and has contributed
to mobilizing $1 billion USD.
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* Updating capital plans to reflect asset ca-
pacity or vulnerability, or system risk

* Incorporating natural assets in asset man-
agement processes to ensure their effective
operations

* Designing and managing assets to offer
multiple resilience benefits. (See box on
living labs.)

* Adopting an adaptive design approach
that allows the original design to be
modified over time to address changes in
climate change scenarios, while keeping
capital expenditure to a level that is lower
than that required for the asset useful life
design option.

6.6.1 Non-capital interventions

Many solutions are not capital projects. In-
stead, interventions relying on policies or
regulations, or changes to operations and
maintenance practices, can yield substantial
benefit in terms of reducing risk. Better yet,
non-capital interventions frequently cost less
than the public investment in new assets.

The majority of maintenance activities in local
governments tend to be reactive. Local gov-
ernment staff spend a great deal of time fixing
things that are broken or about to break, re-
vealing a common picture of local government
assets in a poor state of repair. This reactive ap-
proach hinders the building of resilience across
an interdependent asset management system,
let alone on the climate front. Enhancements
in maintenance activities can improve the
climate resilience of assets in two ways.

The first is to reduce the likelihood of asset fail-
ure. Every asset naturally progresses from new
to worn to failure simply through standard
weathering and use. Preventative mainte-
nance programs are intended to extend the
asset’s useful lifespan through renewal treat-
ments that improve its condition as the asset
ages and wears. By definition, a preventative
approach sustains assets in a good state of
repair. Proactive maintenance and enhanced

monitoring programs greatly decrease the risk
of failure resulting from standard deterioration
and external shocks.

The second way that maintenance programs
can improve resilience is through enhance-
ments in capacity. Some assets, such as
culverts, can become blocked over time.
Likewise, sediment can collect in stormwater
ponds, decreasing their absorptive capacity.
More frequent maintenance can ensure their
design capacity is available to accommodate
climate events.

Operations can also have an important role in
climate resilience. Decisions about how to use
or control assets, natural or built, can influence
the risk associated with services or people.
Take, for instance, an urban tree management
program. If the community’s urban-rural in-
terface is heavily forested, you may be able to
significantly reduce wildfire risk by integrating
firebreaks around critical assets such as a land-
fill or the primary access road. On the other
hand, retaining trees in the urban centre can
provide important cooling benefits. As you
can see, co-benefits often arise from taking
creative measures to manage your commu-
nity’s assets.

Non-capital interventions can influence
short-term and long-term risk. During
drought conditions, introducing an operating
policy that lowers water pressure can reduce
demand on already strained water supplies. A
precautionary policy to sandbag critical assets
in conjunction with alerts from a flood early
warning system can prevent costly damage to
assets that services rely on.

Another important non-capital intervention

is collaboration with citizens. For example,
during a drought, citizens can be asked to
refrain from non-essential water use, or differ-
ent areas of the city can have access to water
in different hours of the day. This is the same
for electricity and other services. Many parts
of the world already implement such practices,
which are based not on laws (due to difficulty



in monitoring) but on collaboration with the
population. The efforts also help raise aware-
ness of how climate change directly impacts
everyday life.

Important development decisions made today
with a view to securing long-term sustain-
ability can forestall a great deal of trouble
later. Preventing new residential, industrial or
commercial development in areas at high risk
of flooding, for instance, will avoid the need
to install highly exposed assets to service
those developments. Likewise, by retaining
natural infrastructure in developed areas, you
can reduce the need for engineered assets to
convey stormwater.

6.6.2 New or retrofitted assets

New asset installations or modifications of
existing assets will be necessary aspects of
your risk mitigation strategies. To ensure

that new or renewed assets do not share the
vulnerabilities you have identified through
this process, they must be designed to be
climate-resilient—that is, planned, designed,
located, built and operated to anticipate and
respond to changing climate conditions.

Some risks—in particular, urgent, short-term
risks—may require the development of
stand-alone infrastructure to reduce the
exposure or increase the adaptive capacity
of services or asset systems, in turn reduc-
ing their vulnerability. For instance, highly
exposed coastal areas may require the instal-
lation of sea walls (hard engineering or grey
infrastructure) or mangroves (environmental,
soft engineering or green infrastructure) to
protect against storm surge and coast-

al erosion.

There is a growing realization that engi-
neering adaptive solutions is more likely to
achieve the objectives of sustainable in-
frastructure. These solutions can adjust to
changes over the asset’s useful life or can be
modified and repaired by asset owners using
local knowledge and resources. For example,

a reinforced concrete or masonry seawall
could become redundant should wave action
undermine the foundations. However, a sea-
wall comprising riprap (loose rock) is able to
flex and adapt to the changing profile of the
foreshore.

There are significant opportunities to manage
climate risk during times of asset renewal or
replacement. In these cases, the replacement
or retrofit should be designed to mitigate risks
that the asset was previously exposed to. Road
resurfacing projects can select pavement
grades resilient to heat stress, while facility ret-
rofits or repairs can incorporate interventions
such as installing light-colored roofing materi-
als to reduce the urban heat island effect.

By delaying the installation of a new asset until
another component of the interdependent
asset system requires renewal, you can typical-
ly save costs compared to doing these projects
separately. For example, you might wait to
install a seawall until a coastal road needs to
be redeveloped. Choosing whether or not to
undertake the renewal of an asset ultimately
requires a clear understanding of the tradeoffs
involved in the former and risks in the latter.
Through strategic evaluation, you can make
smarter, more cost-effective decisions.

As your community grows and development
necessitates new assets, make sure not to
introduce the same risks into new develop-
ments. Asset vulnerability can be mitigated
by locating assets in areas that are less ex-
posed to climate hazards, such as avoiding
new construction in flood plains. New assets
should be built, still within your budget to
accommodate climate impacts when they
occur, up to the price point you can tolerate.
Asset development should also consider the
resulting impacts on risk elsewhere. For ex-
ample, removing natural infrastructure can
increase the risk of flooding in other parts of
the community.

As you can see, strategic evaluation plays a
role throughout the entire process of devising

237



238

risk response strategies, in deciding both
when and how to act.

Engineers typically take into account informa-
tion on hazards and potential impacts when
determining the lifespan requirements of
public assets. While this includes climate in-
formation, the design parameters are typically
based on past records. The climate projection
platforms introduced earlier in this chapter
(Section 6.2) provide sufficient detail to iden-
tify risks and propose adaptation strategies.
But they are insufficiently granular to inform
engineering design.

Designing climate-resilient assets should be
an open process with the project engineer.
You need to clearly communicate known
exposure and risks, and effectively balance
risk tolerance with desired levels of service
and cost. Adhere to codes and standards for
climate-resilient assets wherever they are
available.

6.6.3 Low-carbon resilience

While the primary intention of this chap-

ter is to encourage asset management that
enhances climate resilience, many adapta-
tion strategies can be designed to enable
co-benefits. Efforts to reduce GHG emissions
ultimately support climate risk mitigation by
ensuring that the world ultimately experi-
ences one of the less severe climate change
scenarios.

Low-carbon resilience focuses on develop-
ing integrated strategies that reduce both
GHG emissions and vulnerabilities to climate
change impacts (see Figure 17). For example,
large infrastructure projects like sea walls
may result in substantial emissions but can
also provide significant risk management
benefits. In terms of energy, some renewable
sources are climate resilient or at least resil-
ient to one or more of the potential effects of
climate change, e.g. geothermal, hydrokinetic
and solar. Sourcing energy in such a way can
support adaptation and mitigation efforts.

Photo © Linda Newton

The Paris Agreement committed the world to
limit global temperatures to well below a 2°C
increase from pre-industrial times. In order
to achieve this collective goal, all countries
must endeavor to reduce their GHGs wher-
ever possible. Given that temperatures will
continue to rise, a low-carbon resilience
framework encourages the application of a
mitigation lens. Municipalities that operate
within this framework aim to build resilient
assets that deliver services over a longer

life cycle.

While it will not always be possible to follow a
low-carbon resilience framework, it provides
an ideal that we can all strive for. With a prob-
lem as imminent and global as the impact of
carbon emissions, incorporating low-carbon
resilience into your community’s climate ad-
aptation strategies will benefit not only local
residents, but also populations around the
world. You will be taking part in a solution to
a global problem, one that rests on the small
but mighty acts of hundreds of thousands of
local communities.

The following steps can help achieve climate
mitigation-adaptation co-benefits:

1. Identify low-carbon resilience as an objec-
tive as early as possible when devising
adaptation strategies.

Engage and apply solutions from all sec-
tors and disciplines available (e.g. energy,
waste management, water treatment,



Figure 17

Low Carbon Resilience
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Adapted from Nichol and Harford, pp. 7-838

transit services, facilities, engineering,
operations).

3. Provide clear short-, medium- and
long-term goals, ideally tied to the asset
management policy.

4. |dentify implementation opportunities.37

6.6.4 Building back better

Despite your best efforts, you will never be
able to make your community disaster-proof.
The damage caused by Hurricanes Sandy and
Harvey in the United States demonstrates that
even very wealthy and well-resourced com-
munities can be overwhelmed by extreme
climate events.

At the same time as your local government
employs resilience-building interventions to
mitigate the severity of potential climate im-
pacts, you must also prepare for post-disaster
reconstruction. It is important that the

opportunity for climate-resilient renewal be
incorporated in the recovery process. Oth-
erwise, by rebuilding asset systems exactly
as they existed before a disaster event, you
replicate the vulnerabilities that exposed
the previous system. You would then leave it
prone to the same damage from which you
are trying to recover. To avoid this pitfall, it is
critical to build back better.

Reconstruction, rehabilitation and renewal
can, to a considerable degree, be planned
ahead of disaster events, provided you under-
stand what events may occur. These should
include asset recovery plans that cover both
the most probable and most severe impact
statement scenarios.39

A climate risk assessment process provides
critical information for informing post-disaster
reconstruction. Adding the specific context of
a disaster analysis report to a planning process
already informed by a risk assessment is far



more efficient than starting the process in the
midst of a chaotic recovery period. Increas-
ing resilience to reduce risks during pre- and
post-disaster can be achieved in five main
steps, as shown in Figure 18.

Adaption strategies need to mitigate the
impact of prioritized risks that require an inter-
vention. Several considerations will influence
adaptation strategies, including:

1. How does the objective of the adaptation
strategy balance with the community’s
overall economic, social, environmental
and cultural objectives?

Figure 18

2.

Steps to building back better

What is the goal of the adaptation strat-
egy? Is the goal to maintain the current
level of risk, reduce the level of risk de-
spite climate change, or limit the increase
in the level of risk due to climate change?

How effective will the adaptation strategy
be in achieving the goal?

How feasible is the adaptation strategy?
Do you have the capacity to imple-
ment it? Would any changes be needed
in the regulatory framework to ensure
that measures can be taken quickly

if needed (e.g. conduct emergency

Require that technical project assessments include information from the climate risk as-
sessment to inform solutions that consider safety, practicality and affordability. This can

be done prior to a disaster event.

Include an assessment of the disaster’s impacts in the project planning process. Include

descriptions of:

* The disaster event

* Damage to physical assets

* Service delivery losses or interruptions

* The experience of operations and maintenance personnel
* Any available updates to hazards frequency, severity and impacts

Improve the physical resilience of assets by using sufficient engineering design stan-
dards that factor in the disaster’s characteristics and future climate risks.

Ensure quality control of asset planning and construction so that the design intent is

not compromised.

Operate and maintain the assets to prevent unnecessary risk. For instance, critical
pieces of resilient infrastructure should be operated within their design parameters and
maintained to a level that allows them to meet their levels of service.

Adapted from Grozdev, pp. 14-1540
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environmental assessment, fast track pro-
curement process)?

Does the adaptation strategy introduce
risk controls on more than one climate
risk or asset system?

Is the adaptation strategy a no-regret or
low-regret solution? Will it yield near-term
benefits even in the absence of cli-

mate change?

How affordable is the adaptation strategy?
How does the level of risk reduction relate
to the cost of implementing the adapta-
tion strategy?

What is the optimal timeline for introduc-
ing the adaptation strategy? Is the risk
urgent, suggesting that a preventative
measure implemented now will reduce
costs compared to fixing a problem after
it happens? Or will the risk become more
urgent in the future, suggesting that

Exercise 9

10.

12.

13.

monitoring may be the best intermittent
solution so that the local government can
build financial capacity?

Are new capital projects necessary, or can
retrofits or process changes adequately
control the risk?

How acceptable is the adaptation strategy
to the community? Have public or private
consultations been held?

Do you have enough information to pro-
ceed with an adaptation strategy?

Is the adaptation strategy flexible? Given
the uncertainty involved in planning for

future climate change, is there potential

to adjust the strategy?

What co-benefits does the adaptation
strategy provide?41 42 43

Review the top three priority impact statements you identified in the climate risk assessment earlier,

and develop 1-2 adaptation strategies for each.

To help inform the development of your strategies, consider the impact statement and answer the
questions below based on influencing dynamics. Depending on the issue, it may take multiple ac-

tions to reduce the risk to an acceptable level.

Adaptation strategy scoping exercise

Priority impact

statement (and #) Influencing dynamic

Balanced with other community
objectives?
v Yes __No

Example: Increased fre-
quency and duration of hot
days, resulting in increased
damage to roads, culverts,
sidewalks, trails, parking
lots and outdoor recreation
facilities

Effective? v Yes __ No

Multiple protections? __ Yes v' No
Affordable? v High __ Low

New assets? __ Yesv' No
Information? v' Yes __ No

Co-benefits: (List) None

Objective?

__Maintain current risk
v’ Reduce risk level

__ Limit risk increase

Adaptation
strategies

a. New roads and road
resurfacing must meet mini-
mum temperature threshold
of X°C

Feasible? v' Yes __ No

Low regret? v' Yes __ No

Timeline? __ Near term v' Long term b,

Acceptable? v Yes __ No

Flexible? v Yes __ No
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Priority #1

Priority #2

Priority #3

Balanced with other
community objectives?

__Yes__No

Effective? __Yes __No

Multiple protections? __Yes __No
Affordable? _High __ Low

New assets? __ Yes __ No
Information? __ Yes __ No
Co-benefits: (List)

Balanced with other
community objectives?

__Yes__No

Effective? __ Yes __No

Multiple protections? __ Yes __ No
Affordable? __ High __ Low

New assets? __ Yes __ No
Information? __ Yes __ No
Co-benefits: (List)

Balanced with other
community objectives? __ Yes
No

Effective? __ Yes __ No

Multiple protections? __ Yes __No
Affordable? _ High __ Low

New assets? __ Yes __ No
Information? __ Yes __ No

Co-benefits: (List)

Objective?

__Maintain current risk
__ Reduce risk level

__ Limit risk increase

Feasible? __Yes __No

Low regret? __Yes __ No

Timeline? __ Near term __ Long term
Acceptable? __Yes __No

Flexible? __Yes ___No

Objective?

__Maintain current risk
__Reducerrisk level

__ Limit risk increase

Feasible? __Yes __ No

Low regret? __Yes __ No

Timeline? __ Nearterm __ Long term
Acceptable? __Yes __No

Flexible? __ Yes __No

Objective?

__ Maintain current risk

__ Reduce risk level __ Limit risk
increase

Feasible? __Yes __ No

Low regret? __Yes __ No

Timeline? __ Near term __ Long term
Acceptable? __Yes __No

Flexible? __Yes __No



6.7 Putting climate-
resilient asset
management into
practice

The prioritization of adaptation strategies

can be effectively integrated into asset man-
agement planning. Recall that a systematic
approach to asset management balances
cost, levels of service and risk, with the aim of
sustainable service delivery. This established
framework prioritizes adaptation strategies in
line with the community’s broader objectives.
Within this framework, your local government
can make informed decisions regarding:

* Where there is an adequate case to invest
in an adaptation strategy and the appro-
priate timing

* Where to invest in capital or operational
adaptation strategies to manage risk and
improve resilience

* Where to accept changes in levels of service

* How to minimize investment costs while
maintaining other priorities

* How to compare and integrate climate
adaptation strategies within the context of
other community risks.44

6.7.1 Creating a climate-resilient
asset management action plan

Once you have identified a prioritized list of
actions (last column of table in Exercise 9), you
are ready to move from planning to operation-
alizing. Start with the top priority adaptation
strategies and work your way down. Incorpo-
rate these actions into your asset management
action plan, as introduced in Chapter 4, and be
sure to include the following attributes:

1. Action: Identify specific action items nec-
essary to address priority climate risks.
The number of actions included, and
their scope, should be small enough that
the local government has the resources,

capacity and planning timeline to see them
fulfilled. If you do not get to all priority
actions, remember that they can be added
later, when resources become available.

2. Rationale: Refer to the results of your

climate risk assessment in Exercise 8 to
identify the gaps between today’s real-
ity and your risk management objective.
Wherever possible, identify aspects of the
community’s committed levels of service,
strategic plan and asset management
policy that demonstrate alignment with
the objectives of the local government.

3. Time frame: Identify the time frame to im-

plement the action. Operational changes
can be implemented almost immediately
and are ongoing. Short-term projects may
take under two years, medium-term proj-
ects between 2-6 years, and long-term
projects more than 6 years.

4. Ownership: Who is responsible for imple-

mentation? At a minimum, your asset
management team should assign respon-
sibility to each identified service area to
ensure the action is accomplished. Ideally,
you should delineate specific staff roles.
Be sure to bring those individuals into
the planning process prior to their being
assigned responsibility to build a greater

sense of ownership in the action’s success.

5. Resources: Identify the people, training,

technology or assets your team requires
to complete the action.

Photo © Linda Newton
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6. Funding: What financial resources does
your team need to complete this action?
Are the costs up-front, recurring or both?
What is the funding source?

As it was first laid out in Chapter 2, the process
of engaging the right human and technologi-
cal resources for asset management is again
critical here. Your government needs the
supporting organizational structure, with des-
ignated focal points and reliable channels for
communication, to ensure climate adaptation
strategies materialize and are effective. A good
way to start is to include on the asset manage-
ment team someone who specializes and can
advise on climate risks facing your community
on your asset management team.

When you integrate adaptation strategies into
the asset management action plan framework
and process, you can incorporate your objec-
tives into annual budgets, project timelines,
long-term financial plans and other project
implementation pathways. In this way, senior
management can understand and manage
the financial life cycle of a multi-year tactical
implementation plan across projects.

Early planning maximizes investment efficiency
and allows the proper entities to allocate suf-
ficient resources (or address misallocations) for
a project well ahead of time. This demonstrates
how budgeting, planning and governance fit
together to ensure that your team fulfills pro-
posed climate adaptation objectives.45

6.7.2 Making the economic case
for climate resilience

Once you have developed and integrated ad-
aptation strategies into your asset management
planning process, you must ensure that the
government commits the necessary financial
resources for their implementation. One of the
core tenets of asset management is the effec-
tive balancing of cost, risk and levels of service.
Consequently, the value associated with finan-
cial investments, determined through exercises

such as the cost-benefit analyses described in
Chapter 2, Section 2.4.4 Decision support, is a
key consideration in how to manage a local
government’s budget.

A key element of financial analysis is to make
the costs of risk visible, and the work you
have done to assess risks provides an im-
portant baseline in determining the value of
resilience-building investments.

Historically, local governments have over-
looked the financial value of adaptation
measures due to factors such as an incom-
plete understanding of risk and the difficulty
in estimating the cost of damages avoided by
the investment. It is not easy to account for
costs that you do not incur.

The risk assessment process allows you to
identify who and what is at risk as well as the
risk rationale, while the use of climate data to
gain a realistic idea of how hazards will de-
velop and change will also help improve risk
visibility. Taking into account the co-benefits
of an infrastructure investment, such as those
described in the natural infrastructure discus-
sion—another aspect frequently left out of
value assessments— can also improve the
business case of adaptation projects.

In order to facilitate a more ready investment

in climate resilience and adaptation, the Global
Commission on Adaptation assessed the eco-
nomic case for projects that reduce climate risk.
The Commission is an international initiative

to encourage leadership in climate resilience,
overseen by former UN Secretary-General Ban
Ki-moon and co-chaired by representatives of
the Bill and Melinda Gates Foundation and the
World Bank. Their 2019 report found that the
rate of return on investments in resilience build-
ing is very high, with benefit-cost ratios ranging
from approximately 2:1 to 10:1. On average,
enhancing the climate resilience of existing in-
frastructure and building new climate-resilient
infrastructure yields an economic case where
the benefits outweigh costs by 4:1.46

The business case for specific initiatives can be



New roads and road Prevent asset damage Ongoing Director of e Research into appropriate minimum tem- Small annual budget
resurfacing must meet  and deterioration due to operations perature threshold increase required per

minimum temperature — high temperatures * Supply of new asphalt or pavement grade ~ year for higher-quality
threshold of X°C material
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significantly greater. According to the World
Resources Institute’s Aqueduct Floods tool,
every $1 spent on flood protection assets in
India that increases the standard of protection
of an 11-year flood to a 25-year flood corre-
sponds to $248 in avoided damages. Likewise,
investing $1 in moving flood protection in
Bangladesh from a 3-year storm standard to a
10-year standard yields $123 in avoided dam-
ages (see Figure 19).

This return on investment means that every
dollar invested in adaptation could result

in multiple times the value in net economic
benefits. This difference in the net benefits
between outcomes resulting from a resilient
project versus from business-as-usual opera-
tions has been termed the ‘resilience dividend'.

To build a stronger business case for resilient
projects like the climate-ready interventions
developed above, you can easily include the
resilience dividend through an additional
column in the cost-benefit analysis, indicating
this amount for each project. You can also use
a more comprehensive and complex tool like
the Resilience Dividend Valuation Model.48

Ultimately, devising a consistent financial
argument for avoiding status quo decisions
rests on the mandating the inclusion of
climate-resilient asset design at a fundamental
level, as explored throughout this chapter.

The Climate Change and Sustainable De-
velopment Sector at the Inter-American

Figure 19

Benefits vs. costs example

Every -$1spent ‘\

Development Bank has developed a similar
methodology to provide its project teams in
Latin American and Caribbean countries with
practical guidance on navigating climate risks
(see box).

6.8 How climate-
resilient asset
management enables
disaster risk reduction

Disaster risk reduction is a systematic
approach to identifying, assessing and re-
sponding to vulnerabilities and risks in order
to prevent or mitigate the effects of disaster
events, which are expected to increase in
magnitude and frequency as a result of cli-
mate change.42 While not identical, disaster
risk reduction and climate-resilient asset man-
agement are complementary processes.

The assessment of risk is a key first step in both.
The Sendai Framework for Disaster Risk Reduc-
tion, which is monitored and supported by the
United Nations Office for Disaster Risk Reduc-
tion (UNDRR), stresses as its first priority the
understanding of disaster risk. This is based

on a local assessment of hazards, exposure,
vulnerability, adaptive capacity, details of the
local assets and environment, past experience
and future challenges—all details that this
chapter has explored.50 While comprehensive

Investment:

11-year flood protection plan

Adapted from World Resources Institute4?

increase standard of protection

+$248

in avoided damages (savings)



risk management should include other risks
such as earthquakes, health risks and tech-
nological risks like chemical plant explosions,
knowing your climate risks places you in a
better position to respond to others.

The UNDRR Disaster Resilience Scorecard
for Cities emphasizes the need for increas-
ing infrastructure resilience as one of its “10
Essentials”.51 Effective management of local

government assets, which necessitates climate
preparedness and readiness, enhances the
overall resilience of your organization to disas-
ter risks in a number of ways. Asset response
strategies detailed in this chapter offer ways to
improve performance and reduce the likeli-
hood of failure during disasters like severe
climate events. Having up-to-date inventories
of local government assets and their condi-
tions allows for the accurate deployment of

Disaster and climate change risk screening and
assessment of infrastructure projects in Latin

America and the Caribbean

The Inter-American Development Bank (IDB) is
committed to assessing disaster and climate change
risk and identifying opportunities for resilience and
adaptation measures in the projects it finances. For
this purpose, the IDB has developed a Disaster and
Climate Change Risk Assessment Methodology that
also takes a phased approach that allocates resources
commensurate with project risk.

The methodology was applied to a transportation

project aiming to improve the connectivity in southern

Ecuador through the rehabilitation of a road.

During the first phase, the road location was screened
for natural hazards using a web map application. This
quickly identified its exposure to earthquakes, intense
rainfall and landslides. Considering this infrastructure’s
criticality (moderate size and scope of structural
elements and complexity), the project was classified as
moderate-risk.

During the second phase, area- and project-specific
information was gathered, which found that the road

had suffered service interruptions due to landslides and

that, although there had been some hazard studies
done at the country level, more localized studies had
not been conducted for the design of the project.

Based on this, the project team decided to conduct
more detailed qualitative analyses to help gauge
these risks better. In a subsequent site visit, disaster risk
experts identified critical points and conditions, and

created a landslide inventory using both site and remote

sensing data. The inventory distinguished different

types of landslides as well as possible impacts to nearby

communities.

The findings from the qualitative analysis motivated a
quantitative assessment (phase three), to identify and
compare between concrete risk mitigation measures. In
this last step, two risk models were created for torrential
discharge and landslides triggered by earthquakes and
intense rainfall. These models enabled the calculation of
estimated losses (direct and indirect) and the proposal
and evaluation of several risk mitigation measures, with
cost-benefit ratios used to prioritize them.

Applying the methodology allowed the project team to
address these issues gradually and seamlessly with the
project cycle.

Although the methodologys title refers to IDB projects,
it can be applied to any infrastructure project. More on
the methodology here:

* Executive summary: https://publications.iadb.org/
en/executive-summary-disaster-and-climate-risk-
assessment-methodology-idb-projects-
technical-reference

* Full methodology: https://publications.iadb.org/
en/disaster-and-climate-change-risk-assessment-
methodology-idb-projects-technical-
reference-document

¢ Online course: https://www.edx.org/es/course/
analisis-de-riesgos-de-desastres-naturales-
y-cambio-climatico-en-proyectos-de-infrae-
structura (currently in Spanish, with English
version to come)

Contribution provided by Sergio Lacambra Ayuso, Daniela
Zuloaga Romero, Maricarmen Esquivel Gallegos and Doris
Melissa Barandiaran Salcedo from the Inter-American
Development Bank for the purposes of this handbook.
Adapted with the authors’ permission.
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local government resources during disaster
response. And asset management’s focus on
sustainable service delivery provides a consis-
tent case for building resilience in the face of
future challenges and risks.

Asset management, like disaster risk reduc-
tion, is a team sport. The integrated and
interdependent nature of local government
services and assets means that effective asset
management requires coordination, consul-
tation and buy-in from each service area, to
enable the assignment of responsibilities.
Building these structures of accountabilities
and communication networks allows for a
streamlined integration of disaster resilience

into coordinated operations. This is effective
for both proactive resilience-building and the
critical communication of information during
disaster response and recovery.

Both asset management and disaster risk
reduction are ongoing processes, not one-off
tasks. The risks and capacities of organizations
change over time, and adverse events occur
regardless of progress. How well your local
government manages to recover from them
will change perceptions and tolerances of risk.
As you implement and repeat the processes
described in this chapter, your readiness in
the field will grow, and with it, your ability to
respond to disaster events.



Appendix A:
Climate change hazards to local assets

e Capacity of culverts and storm * Damaged or flooded structures e Saltwater intrusion into ground-
sewer systems more frequently * Increased mold growth Property water aquifers
exceeded destruction * Introduction of human or animal
* Underpass flooding * Loss of office space waste to water source
* Basement flooding  Communications or power * Release of toxic chemical
e Vehicle damage interruptions * Damage to pumping stations
* Road damage or collapse * Damage to information and * Breakage of exposed pipes, inter-
* Bridge damage or collapse communication technology connections with roads
* Heightened risk of inundation or equipment
damage of causeways, bridges * Coastal assets flooded or
and low-lying roads damaged

* Greater need to move or rebuild
coastal roads at higher elevation e Deterioration of coastal wetlands
to avoid damage _  Undercutting of coastal cliffs
* Beach loss
_ * Flooding of marine assets * Coastal habitat damage
* Increased force exerted on docks e Inundation of low-lying land

¢ Increased flooding of dumpsites * Increased need for protective e Salt intrusion in surface freshwater
in low-lying areas, causing coastal assets sources
pollution  Cargo ships unable to access port e Salt intrusion in aquifers
e Inundation of waste management infrastructure e Deterioration of wetland
facilities * Fishing vessels unable to access ecosystems
* Erosion of dumpsites in low-lying harbor infrastructure * Riverbank erosion or
areas, causing coastal pollution * Increased instability of coastal sedimentation
* Increased demand for waste assets e Pollution transfer and waste runoff

management collection if homes
* Waste collection access issues on
flooded roads

* Increased leaching into ground-
water and soil

* Flooding and damage to low-lying infrastructure
* Accelerated erosion

* Inundation of underground infrastructure

* Damage or failure of dam infrastructure
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* Increased water demand and * Hard, dry soil * Reduced surface water levels
pressure on infrastructure * Lower water levels in lakes, rivers,

* Increased water quality issues reservoirs and interior wetlands Electrical infrastructure

e Dam failures * Increased dust

e Loss of potable water sources * Plant, fish and animal deaths ° Decr.eased efficiency for thermal
* Higher risk of flash floods cooling
« Higher risk of wildfire C Reductign in hydroelectric

generation

* Pavement softening and rutting * Foundation damage due to clay * Reduced water quality

* Reduction in the maximum soils drying out * Reduced water availability
load weight that can be safely * Premature weathering e Increased demand for water
transported ¢ Increased indoor air temperatures * Increased algal growth

* Asphalt surface more prone to

* Increase in bleeding (upward

movement) in older pavement

o | d chall : i * Decline in air quality at waste « Reduced generation efficiency
Cr:)crffrzectigna enges in pavemen management facilities © Reclueed imanamission ficizngy
* Accelerated decomposition of « Increased peak demand

* Shortened !lfe expeptgncy of organic material
roads Bending of rail lines )
* Increased risk to workers through

¢ Worsened urban heat island effect vermin, pests, odor, heat and dust _
* Increase combustion risk

* Increased water demand for work-
ers and site operations

* Increased weight in lines

¢ Increased algal growth

e Fish and coral deaths
* Higher risk of wildfire
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* Pavement damage * Smoke damage

* Building damage or destruction

* Damage or destruction of burnt
trees with increased susceptibility
to disease and pests

* Damage to soil
* Animal food source destruction
* Greater risk of flooding

* Damage to facilities
* Inability to access facilities

* Loss of water quality

* Damage to transmission lines and
poles

* |onization of the air by particulate
matter

e Electrical infrastructure can cause
wildfires

* Reduced structural integrity of
building components

e Accelerated deterioration of build-
ing facades

* Premature weathering or corrosion

* Increased mold growth

* Broken windows from hail

* Damage to facades from strong
winds

* Reduction in design safety margins

* Increased fractures of building
foundations

* Increased risk of catastrophic
failure

* Decreased durability of materials

* Increased repair and maintenance
costs

e Electricity outages

* Damage to vehicles from hail

* Damage to vehicles from high
winds and debris

* Damage to signage and traffic
signals from high winds

* Damage to waste collection
vehicles and facilities

* Damaged generation and trans-
mission infrastructure

* More frequent tree contact
damage

* Stormwater infrastructure capac-
ity more frequently exceeded

* Increased demand for wastewater
treatment facilities

* High risk of urban drainage
system failure and flooding

* Vegetation damage from wind
and hail

¢ Enhanced risk of landslides

* Fewer days to safely use marine
infrastructure
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* Damage to roads * Damage or destruction to * Damage to vegetation
* Damage to vehicles from hail buildings * Formation of artificial dams
* Damage to assets ¢ Transmission interruptions

Adapted from Jessica Doyle, et al., pp. 12-16; Jonathan Bebb and Jim Kersey, pp. 41-51.52 53
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Chapter 7

Strengthening public
health emergency
preparedness and response

Key takeaways

» Aligning emergency operations plans and procedures with asset management strategies
strengthens institutional preparedness for disasters, shocks and emergencies, but it is not
enough; key stakeholders need to build operational readiness to act accordingly in times of
uncertainty.

» Proactive asset management provides a first line of defense. When faced with situations of un-
anticipated scale and immeasurable impact, governments can use Emergency Response Asset
Management Action Plans (ER-AMAPs) to mobilize key assets and resources for quicker, more
effective response and containment.

» Astrong and inclusive recovery requires revisiting the local asset management framework and
identifying the measures and interventions that will maximize public infrastructure invest-
ments and community wellbeing for generations to come.
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This handbook has focused on the core ele-
ments of best practice in asset management.
This chapter applies key tools, processes and
lessons covered in previous chapters to the
challenge of strengthening crisis prepared-
ness and emergency response within asset
management systems. There are many types
of crises that can induce a state of emergency
and/or cause serious disruption to the func-
tioning of a community. They range from
climate hazards discussed in the previous
chapter to natural disasters, economic down-
turns and humanitarian crises.

This chapter focuses primarily on infectious
diseases and public health emergencies. How-
ever, the notion that good asset management
is a first line of defense when the delivery of
essential public services is under attack ap-
plies widely to many major events, as does the
guidance for mitigating and addressing them.
Infectious disease preparedness is defined
as actions taken in advance of an outbreak or
epidemic to ensure adequate control mea-
sures that prevent the worst impacts, facilitate
fast and effective relief, and create a path of
recovery from immediate public health, eco-
nomic and social consequences.2

Your local or national government’s tangible
assets— physical infrastructure, buildings,
equipment, property and land—are the

first line of community defense against

the potential harm from communicable
person-to-person diseases, vector-borne and
zoonotic diseases outbreaks and other acute
public health events. Vector-borne and
zoonotic diseases, such as malaria or avian
flu, are caused by the transmission of patho-
gens that spread through vectors, like mites or
mosquitos, or through direct contact between
animals and people. During a local public
health emergency or disaster, asset managers
and service operators serve as frontline emer-
gency responders, in addition to other groups,
like policemen or medical doctors, who usu-
ally have more visibility. A key lesson from

the coronavirus disease 2019 (COVID-19)

pandemic is that core local government assets
are an important resource for formulating and
implementing local disease control responses
as well as social and economic recovery.

In this chapter, you will learn about infectious
disease preparedness in asset management
systems and how to apply an emergency
response asset management action plan
(ER-AMAP) to a major disease outbreak. You
will also review how certain assets can be
included in economic and social recovery
programmes following a major disease out-
break or epidemic event and the importance
of transforming your asset systems in light of
high consequence and emerging infectious
diseases with pandemic potential.

7.1 Strengthening
infectious disease
preparedness in
government asset
management systems

Assets play an important role in achieving dis-
ease prevention and broader health outcomes
at the individual, household, community, city
and national levels. Some government assets,
like water treatment plants, sealed water
supply reservoirs and wastewater treatment
facilities, are vital to preventing exposure to
biological hazards and toxic chemicals that
threaten community health. Your government
may also share operational responsibilities and
financial obligations with other stakeholders,
like in the private sector, for the basic assets
involved in infectious disease prevention and
control. These assets can include health care
facilities, testing equipment, vaccine storage,
early warning systems and the specialized
treatment facilities for medical waste.

Despite impressive progress on vaccines and
therapies, considerable damage and losses
from infectious disease outbreaks seem to
occur regularly. Many towns and cities around



the world have not been adequately prepared
to respond to epidemic and pandemic-prone
acute respiratory infections caused by
coronavirus or the influenza virus. When com-
municable disease outbreaks follow a major
natural disaster or industrial accident, the con-
sequences can be catastrophic for vulnerable
groups like infants, children and the elderly.

Photo © Henitsoa Rafalia/World Bank

Since the COVID-19 pandemic, strengthen-
ing infectious disease preparedness is now
a major priority for asset managers in local
and national governments around the world.
Infectious disease preparedness in asset
management systems is an essential part of
general emergency preparedness, but with
an emphasis on measures to deliver efficient
and appropriate response and relief actions
implemented in a timely and precaution-
ary manner.3

Figure 1

Infectious disease preparedness efforts often
focus very narrowly on health care facilities
and systems. This chapter will emphasize a
broader perspective on infectious disease pre-
paredness in government asset management
systems. The tangible outcome of this work

is emergency operations plans (EOPs) and
procedures, along with training and educa-
tion for local leaders, asset managers, service
operators and other internal and external
stakeholders. EOPs are formal plans that iden-
tify and coordinate standard precautions and
measures to be taken, the resources required
and who is responsible for what actions in the
event of an emergency in an effort to reduce
room for failure, anticipate potential scenarios
and minimize the degree of impact. The fol-
lowing sections will explain how to develop
EOPs for public health emergencies.

This broader perspective recognizes that many
of the assets under national and local govern-
ment control can help prevent or control viral
and bacterial infections that are contagious
and known to spread rapidly. The purpose of
preparedness work is to reduce as many direct
and indirect effects of public health emergen-
cies (see Figure 1) caused by disease outbreaks
as possible.

There are six basic steps to introduce or im-
prove infectious disease preparedness in your
asset management system (see Figure 2).

Effects of public health emergencies

Direct effects

e Fatalities

* Injuries

e |lIness

e Lostincome

¢ Relocation costs

Indirect effects

* Threats to public safety
e Social unrest

 Negative impact on psycho-social development of
children and youth

e Unemployment
e Damage or destroyed public facilities
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Figure 2

Six steps to increase infectious disease preparedness

Convince government leadership to include disease preparedness in asset management
Identify roles and responsibilities for disease outbreaks in the context of public health emergencies
Focus on the data required to support disease preparedness
_
Incorporate asset management interventions in emergency operations plans and procedures
Build capabilities to respond when outbreaks happen

Incorporate disease preparedness into asset management strategies to mitigate the worst outbreak risks

7.1.1 Step 1: Make the case for not always easy. Relevant national and local

disease preparedness authorities might not have the technical
background to make the connections be-
The first step to increasing infectious disease tween assets, infectious disease prevention
preparedness in government asset manage- and public health. The immediate benefits of
ment systems is making the case for it. This is preparedness are not always visible. Political
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leaders and budget officials who control the
allocation of financial resources to asset
management activities might prefer to focus
on other needs.

1 Make the case

Convince government leadership to include disease
preparedness in asset management

It is difficult to predict how national and local
government assets contribute to the incidence
of infectious outbreaks, their transmission
speed and geographic spread, and the out-
comes of diseases. It is even harder to do this
for emerging pathogens with epidemic and
pandemic potential.

Your national public health and safety
framework might identify bacterial or viral
pathogens of priority concern. Though these
laws, policies and regulations might not di-
rectly address government assets, they often
contain provisions that shape how national
and local governments and businesses should
prepare for certain infectious disease threats.

Still, a key lesson you will learn from Chap-
ter 8 on the enabling environment is that
implementation and the ongoing process

of improving asset management practices
must largely happen at the local government
level, if it is to be effective. Data from previ-
ous local outbreaks can be a useful source of
information for communicating the urgency
of increasing infectious disease preparedness
across local asset systems. Other local factors
strongly associated with the emergence and
spread of infectious diseases include:

* Rapid changes in land use

* Sharing a local environment with
wild animals

* Low supply of safely treated water
* Low clinical diagnostic capacity.

Making the case should therefore focus on
how preparedness planning can help improve

asset management performance, reduce
vulnerability in local populations and mitigate
the worst social and economic consequences
of local disease outbreaks. These are standard
goals in broader public health emergency
management, but they can be easy to dis-
regard. Other benefits of infectious disease
preparedness—and emergency preparedness
in general —include:

* Saving lives

* Protecting poor and other vulnerable
groups in slums and informal settlements

* Reducing stress on the health care system
and protecting critical assets and resources

* Avoiding the spread of severe negative
health outcomes across communities

* Minimizing or preventing financial losses
* Reducing economic recovery time.

Finally, making the case for strengthening
infectious disease preparedness requires
access to senior leaders. In local governments,
this includes the mayor, council leaders, the
town clerk, chief public health officer and chief
engineer. Connecting your proposed disease
preparedness activities to an existing asset
management strategy is a good place to start.

7.1.2 Step 2: Specify roles and
responsibilities

2 Specify roles and responsibilities for internal
and external stakeholders

Identify roles and responsibilities for disease out-
breaks in the context of public health emergencies

As you learned in Chapter 1, asset manage-
ment involves working with a variety of
internal and external stakeholders. Some
internal stakeholders, like health department
officials or water treatment engineers, may
already be aware of the local risk context for
disease outbreaks. They will be key partners in
your preparedness work. Other internal stake-
holders may have no basic education or
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training about infectious disease biology,
modes of transmission or human exposure to
pathogens.

The updated International Health Regulations

of 2005 define a public health emergency of
international concern as, “an extraordinary
event which is determined, as provided in these
Regulations:

(i) to constitute a public health risk to other States
through the international spread of disease and

(i) to potentially require a coordinated international
response”4

National governments are not always best
placed to conduct local asset management.
However, in many areas of infectious disease
control and emergency response, it is essential
to rely on technical, financial and personnel
inputs and resources from national authorities.
International health regulations confer many
responsibilities and requirements for patho-
gen surveillance on health ministries and
specialized agencies in national governments.

National health and emergency management
policy and regulations often include guidance
on the division of roles and responsibilities be-
tween levels of government. National health
and emergency policy frameworks might

also include standards on how and when

you collaborate and communicate with com-
munities, civil society organizations and local
businesses. You should reference national and
subnational regulatory frameworks as you set
out to work with local stakeholders.

Early efforts to work with internal and external
stakeholders to define roles and responsibili-
ties should aim to:

* Build a shared vision around managing local
threats of infectious disease.

* |dentify technical, financial and community
resources for working together.
* Assess level of commitment by different

asset managers and operators to address
public health, disease prevention and

control, and emergency response in asset
management systems.

» Set work activities for collecting data (see
next section) and timelines for agreeing on
roles and responsibilities.

If infectious disease preparedness is a major
local priority, you should consider forming a
special working group or intersectoral task
force to lead activities on defining roles and
responsibilities for emergency preparedness
and response. This group or task force could
be led by your asset management champion.
The mandate for this group is to engage all
relevant internal and external stakeholders of
your local government.

7.1.3 Step 3: Understand asset
data management needs

3 Understand asset data management needs

Focus on the data required to support disease
preparedness

The two main goals of your disease pre-
paredness work are to (1) develop or update
emergency operations plans and procedures
and (2) provide training and education to
increase operational readiness in the event of
a major outbreak. Neither of these goals can
be achieved effectively without understand-
ing asset data management needs relevant to
your local disease risk context.

Defining asset data needs for emergency
operation plans should be led by public
health officers, infectious disease scientists
and national health emergency officials. For
vector-borne diseases like malaria, yellow
fever, chikungunya, dengue and schistoso-
miasis, asset data for outbreak preparedness
could span water management and treatment
as well as waste treatment and landfills. The
relevant assets and service operator informa-
tion might go beyond just typical medical



equipment and health facilities, depending on
the local disease risk context.

You should work with both internal and ex-
ternal stakeholders to understand what they
consider relevant asset information for disease
control during public health emergencies.
Disease control functions can include:

* Event-based surveillance, laboratory diag-
nostics and early warning systems

* Testing, quarantine, vaccination, treatment
and contact tracing

* Risk communication, public information and
community consultation

* Health checkpoints, mobility controls and
regulations on the use of buildings and
public spaces.

A key initial step in supporting the develop-
ment of an emergency operations plan and
related procedures is updating asset condition
data to the fullest extent possible. Regular
physical inspection of local assets is expensive
and might exceed your operations budget,
but it is important for developing an emer-
gency operations plan and procedures. You
should prioritize physical inspection of health
and emergency assets given their conse-
quences of failure in normal times, let alone
during disease outbreaks. The objective is to
understand and record the broad functionality
of your assets under different levels of stress
from a major disease outbreak. On-site inspec-
tion means you can examine buildings and
equipment for how they might function under
different scenarios or levels of need. You can
refer to Chapter 5, Section 5.3.3.2 for ratings
used in on-site condition assessments.

Which assets should be physically inspected
in advance of developing or updating an
emergency operations plan and procedures
for disease outbreaks? Start with health care
and emergency medical service assets since
they are priority assets for outbreak response
and the consequences of their failure during a
major outbreak are serious.

W\ 1

A municipal health center in Kushtia, Bangladesh
(Photo © Bidhan Krishna Das)

It is important to remember that the asset
condition data you collect should be based on
specific scenarios or levels of need for disease
outbreaks, which are guided by the latest in-
formation on the bacterial or viral pathogens
of priority concern in your locality. Figure 3
lists some initial assets to get you started. You
should refer to the table covering physical
condition ratings and descriptions from Chap-
ter 5 to identify which criteria to use during
the inspection.

For physical assets, you should track at a
minimum the number of each type of asset
(e.g. ambulances), as well as the location and
condition of each individual asset.

These suggestions are only starting points
for understanding asset data management
needs for local public health prepared-
ness. You need to ensure that information
collected in your asset register database is
up to date, complete and can be accessed
in-person or remotely by public health of-
ficials and decision makers. Complete asset
data are a key resource to improve the pro-
vision of critical public services needed to
address public health emergencies, as il-
lustrated by efforts to combat HIV/AIDS in
Indonesia (see Box).
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Figure 3

Minimum data required for emergency operations

planning

Emergency medical services—number and
location

Critical health facilities—number and location

Ambulances

Response vehicles

Hospitals and clinics
Emergency first-response
Coordination control hubs
Local emergency services sites

Morgues and burial grounds

Water treatment and distribution points and facilities

Community resources—number and location

Utility assets—Ilocation

Schools

Public buildings

Roads and bridges

Water treatment plants

Wastewater collection, conveyance and treatment assets

Solid waste management facilities, in particular medical waste

Power lines, generation and transmission facilities

Population data

Population distribution within city

Residential property concentrations

Commercial property concentrations

Timing and movement—where people work, live and crowd

Location of special needs populations are in relation to critical assets



Assessing the condition of assets to combat HIV/

AIDS in Indonesia

To combat the increasing rate of HIV/AIDS infection in
Papua and West Papua, Indonesia, in 2012 and 2013,
UNOPS supported the Rapidly Expanding Access to
Care for HIV (REACH) in Tanah Papua Program under the
Clinton Health Action Initiative. To start, 316 hospitals
and health clinics were assessed to determine the
availability of infrastructure services and the condition
of facilities to support provision of health care services.

The study identified facilities with restricted or no
permanent electricity supplies; those relying on wells,
rainwater, rivers or other water sources of uncertain
quality; and sites with poor waste management

7.1.4 Step 4: Develop
emergency operations plans
and procedures

4 Develop emergency operations
plans and procedures

Incorporate asset management interventions in
emergency operations plans and procedures

National emergency or disaster policies and
regulations typically define what must be
included in an emergency operations plan.
Requirements might include:

* People and agencies involved in the re-
sponse to a disease outbreak

* Alist of predetermined responsibilities
and actions

e Threshold conditions that activate when
and where specific responsibilities and ac-
tions take effect.

Figure 4 summarizes these three key elements.

Which people and agencies are most impor-
tant for the emergency operations plan will
depend mostly on your local context. Larger
governments might have more health staff
in specialized areas and across multiple asset

practices due to a lack of modern or affordable

means. Under REACH, all assessment information

was captured in a GIS database, which presented the
information visually to improve strategy development
and decision-making. The results from the assessments
informed critical upgrades to the facilities to ensure
the appropriate level of health care services could be
provided to combat the spread of the virus.

Contribution provided by Geoffrey Morgan from the UN
Office for Project Services for the purposes of this handbook.
Adapted with the author’s permission.

categories (education, health, water, waste),
while smaller municipalities in rural areas
might rely solely on a single chief engineer. In
defining relevant people and agencies, do not
overlook private sector and community-based
providers or organizations. These sources of
assets and facilities are important if surges

in health-care demand happen following

an outbreak.

At a minimum, EOPs for infectious disease
agents should focus on standard precautions
when an outbreak is suspected. Standard
precautions will differ depending on the asset,
although some general actions are common
across different facilities and equipment. For
instance, if an acute respiratory infection
outbreak is suspected, physical distancing
and enhanced respiratory and handwashing
hygiene practices might be put into effect
across all assets. Standard precautions at a
health clinic might include more frequent use
of personal protective equipment across
waiting, examination, treatment, and critical
care rooms.

You can start determining standard precau-
tions by first focusing on either health clinics
or other priority assets or facilities, like schools
or water treatment plants. If you have the
resources, aim to develop many EOPs and
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Figure 4

Key elements of emergency operation plans and

procedures

Il

A list of predetermined
responsibilities, actions and
standard precautions

Emergency

operations plans
and procedures

People and agencies involved

connect them to improve preparedness across
many infrastructure systems.

The final step in writing emergency opera-
tion plans and procedures is to outline when
and where emergency responsibilities and
actions must be activated. To facilitate early
and coordinated action, think about acti-
vation triggers — conditions under which
predetermined plans, procedures or re-
sponse packages would be automatically
implemented.

Photo ©Tobin Jones/UN Photo

Threshold conditions and
activation triggers

Activation triggers depend on selecting
indicators related to illness or public health
that trigger certain actions or release of re-
sources. Asset managers should collaborate
across different service operators and higher
levels of government to identify the thresh-
olds for these indicators. You should also
check to make sure triggers and predefined
procedures are consistent with national and
subnational emergency management policies
and strategies.

Conditions associated with a trigger will
depend on your local context. Some factors
to consider are local health-care capacity and
levels of infectious disease outbreak readiness
across stakeholders, local areas and the emer-
gency response and health sectors. Elements
and activities that could be assigned to differ-
ent triggers include:

* Predefined work orders
* Predefined purchase agreements
* Predefined contractor engagements



* Predefined community consultation
procedures

* Special human resource or personnel
regulations

* Special allocation or reservations for
equipment.

For instance, if an outbreak exceeds the
number of seasonally predicted cases,
predefined contractor engagements or reser-
vations of equipment could be mobilized for
rapid roll-out of coordination with emergency
health services, risk communication or the ex-
pansion of testing locations and isolation sites.

The purpose of defining a trigger and as-
signing asset management activities is to
streamline decision-making and reduce
response time if an infectious disease out-
break grows beyond the control of health-care
systems. By defining these activities and con-
necting them to threshold conditions, asset
managers can create protocols that support
broader government efforts to ensure services
continue to function under stress.

The other benefit of defining triggers and
procedures is to set expectations and

create an initial structure in which future
decision-making processes can emerge, even
amidst the uncertainty created by disease
outbreaks and other emergencies, like natural
disasters, that may precede them.

7.1.5 Step 5: Train for
operational readiness

5  Support training and readiness

Build capabilities to respond when
outbreaks happen

Developing emergency operations plans and
procedures is necessary for preparedness, but
it is not sufficient. Disease outbreaks create
stressful conditions for hospital and emer-
gency medical services. They also impact asset

managers and frontline operators, either di-
rectly through infection or indirectly through

increased pressures in their work environment.

Are your asset managers and frontline opera-
tors prepared to respond under the most
difficult conditions?

Readiness to implement emergency operation
plans and procedures requires periodic training
and education. Your asset managers or opera-
tors may not regularly interact with the internal
and external stakeholders they will work with
during a public health emergency. Personnel
turnover of your frontline staff means that new
operators will require basic education on dis-
ease biology, modes of transmission or human
exposure to communicable diseases. Untrained
asset managers and operators might cause
service disruptions or unknowingly contribute
to community transmission.

To increase operational readiness, work with
relevant internal and external stakeholders to
plan drills or exercises to practice emergency
procedures and test the effectiveness of the
emergency operations plan. You will need to
design a drill that replicates real world circum-
stances. Doing so requires resources. You may
need to bring on external consultants or advi-
sors from regional and national governments
who have specialized knowledge in develop-
ing scenarios and designing exercises. Running
drills or conducting exercises using simula-
tions of outbreak events can give your asset
managers and frontline staff the opportunity
to practice their training and work with other
staff. It can also reveal gaps in your emergency
operations plans and unforeseen problems
that could arise under emergency conditions.

The overall objective of training and education
is to increase familiarity with emergency plans
and procedures and reduce the level of un-
certainty during an actual disease outbreak or
epidemic event. It will not be possible to for-
mulate answers to all the problems that might
be identified during an exercise, or that might
arise during a widespread disease outbreak or
epidemic. Still, being more aware of the level
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of readiness among your asset managers and
operators—who will implement emergency
operations plans and procedures—can help
you identify areas of improvement, and can
save lives in the future.

7.1.6 Step 6: Build a public
health emergency asset
portfolio

Build a public health

6
emergency asset portfolio

Incorporate disease preparedness into asset manage-
ment strategies to mitigate the worst outbreak risks

Major outbreaks of diseases with pandemic
potential —Ebola, COVID-19, or pandemic In-
fluenza— wreak havoc on local systems. How
can asset managers be sure to institutionalize
disease preparedness across asset manage-
ment systems?

Portfolio management, as you learned in
chapters 1 and 2, is a basic tenet of asset
management. In the context of local disease
preparedness, a portfolio is a related group
of assets that contribute to early identifica-
tion, early warning, emergency response and
containment. The composition of this group
of assets will not be the same in every town
or city. For instance, major capital cities might
have a larger variety of assets than smaller
towns. Large cities might own laboratories
and testing facilities. Primary health clinics in
smaller towns might be dependent on region-
al laboratories or vaccine cold chain storage
facilities further away.

Developing a public health emergency
asset portfolio can be complicated and takes
time, but it is an important step, especially if

your local disease outbreak risk context is high.

The purpose of a public health emergency
portfolio is to identify operational, tactical and
strategic asset management options that can
be implemented collectively across the physi-
cal assets that would be required to prevent

or contain a major disease outbreak and
recover faster and more equitably. The port-
folio is likely to comprise assets from different
infrastructure systems, e.g. solid waste and
water supply and sanitation, along with the
health-care facilities themselves.

Public health emergency asset portfolio: A
related group of assets that contributes to early
identification, early warning, emergency response
and containment surrounding public health crises.

Which assets should be included in a public
health emergency response portfolio? The fol-
lowing questions can help narrow down your
selection:

* Which of your current public health assets
can support detection, testing, contact trac-
ing and disease surveillance capabilities?

* What other assets are essential to support
emergency response to disease outbreaks?

* What are the conditions of these assets?

* For each asset, what are the consequences
of failure for your capability to respond to a
disease outbreak?

* Which assets can be used to communicate
risks and promote awareness around hy-
gienic practices and risk-reducing behavior
at the individual and community levels?

Building a public health emergency asset
portfolio enables you to see the trade-offs
and opportunities from focusing your asset
management activities on specific facilities
and equipment. For instance, even if you have
modern testing equipment in your primary
health facilities and handwashing stations
near all residential concentrations across the
municipality, poor performance on mainte-
nance and cleaning in live animal markets or
abattoirs can create dangerous conditions for
an unforeseen outbreak.

Another example is the trade-off between pro-
viding potable water (drinking water standard)
and providing an adequate quantity of water
that does not meet drinking water standards.



During the initial response to a public health
emergency, the asset manager’s focus on
supplying adequate but non-potable water to
communities for handwashing could be more
beneficial than trying to ensure drinking water
standards when treatment plants may be
unable to cope with the additional demand.

A portfolio management approach to
strengthening emergency preparedness and
response gives you a better picture of needs,
challenges and opportunities in your asset
portfolio. For example, a portfolio-wide per-
spective can help you:

* Pre-position personal protective equipment,
testing kits, handwashing or other hygiene
material and equipment around high-risk
locations.

* Compare the benefits and trade-offs from
spending on different assets that ultimately
achieve similar outcomes (e.g. considering
lower-cost risk communication activi-
ties against higher-cost hand sanitizing
equipment).

* Discover opportunities to allocate resources
to otherwise neglected local assets, like
emergency shelters or live animal markets.

Exercise 1

Photo © Linda Newton

It is critical to consider your local context
when defining the public health emergency
asset portfolio. This is not only about focusing
on local health-care assets. Safety problems
with other assets or facilities— like food and
commodity markets, public buildings, trans-
portation, logistics and supply chains into
and out of your local jurisdiction — can create
hotspots or vectors for community transmis-
sion. By combining and managing assets as a
public health emergency portfolio, you can
introduce practices that will improve disease
control and prevention and potentially reduce
the pressure placed on your emergency op-
eration plans and procedures.

a. Specify roles and responsibilities for internal and external stakeholders for disease outbreak in
your government, in the context of public health emergencies (Step 2).

b. Identify potential technical, financial and community resources your government needs to
gather to strengthen disease preparedness across its asset management systems.
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7.2 Mobilizing asset
management activities
to avoid a public health
disaster

Incorporating public health emergency
preparedness planning within your existing
asset management systems can improve your
capabilities to respond to the next major
disease outbreak or epidemic event. This
chapter has outlined some steps for initiating
that work, along with more advanced options
like building a public health emergency asset
portfolio.

As an asset manager, you know that even the
best plans cannot eradicate all the possible
modes of transmission and spread that are

connected with outbreak and epidemic events.

After a natural disaster or industrial catastro-
phe that causes human injuries and fatalities
and damages your physical assets, the likeli-
hood and consequences of different viral and
bacterial outbreaks can be extremely high.

Disasters involving these types of cascading
effects are becoming more common. It means
that even with your efforts at preparedness
planning and operational readiness, major
public health events can overwhelm your ca-
pacity to respond. These conditions increase
the possibility of a local outbreak emer-
gency escalating into a regional or national
health disaster.

Acute public health events

Major disease outbreaks often begin as acute public
health events. The World Health Organization
defines an acute public health event as “any event
that may have negative consequences for human
health. The term includes events that have not yet
led to disease in humans but have the potential to
cause human disease through exposure to infected
or contaminated food, water, animals, manufactured
products or environments.”5

How do you respond to a major outbreak

or epidemic event where the pathogen and
mode of transmission is either unknown or
unconfirmed? The response begins after an

Improving local health infrastructure amidst Ebola

outbreak

In response to the 2014 Ebola virus disease outbreak

in West Africa, UNOPS worked closely with the
Government of Liberia to provide support in a number
of areas. These included the rehabilitation of existing
health infrastructure; provision of logistical support
and improvement of waste management systems.
The primary objective of these interventions was to
create a safe environment for the public, patients and
healthcare professionals. These measures allowed
support workers to focus on the needs of communities
affected by the virus without affecting the normal
hospital operations.

UNOPS support was based on an infrastructure
needs assessment which was used to create targeted
interventions to respond to the crisis and support
prevention of future disease outbreaks.

As part of the government’s Ebola emergency
response project (EERP), a new Ebola triage and
isolation facility was constructed at the F J Grante
hospital in Greenville, Sinoe County. The project
included a solar PV power system and the rehabilitation
of the hospital generator. The new building ensured

a safe operation environment for the Liberian health
workers and improved the capacity of the local health
facilities to deal with the effects of the Ebola outbreak
In terms of improving the hospital’s resilience to future
public health emergencies, including the occurrence
of Ebola, the subsequent April 2017 meningococcal
outbreak in Sinoe County was successfully contained
using the new facilities.

Contribution provided by Geoffrey Morgan from the UN
Office for Project Services for the purposes of this handbook.
Adapted with the author’s permission.



infectious disease outbreak has been detect-
ed. This means the situation has progressed
beyond simply an acute public health event.
During this period, government might have
extremely limited knowledge of viral, clinical,
vector and host factors causing the observed
illness or death in the affected population.

The options presented in this section are
designed to support rapid action when pre-
paredness tools like emergency operation
plans and procedures are either not available
or prove inadequate relative to the emergency.
They help ensure that asset management
responses are consistent with the level of as-
sessed risk from the acute public health event.
The severity and scale of the disease outbreak
will dictate the response.

7.2.1 Sound decision-making
amidst uncertainty

Major disease outbreaks and epidemics are
often marked by great uncertainty. Local and
national authorities must work together with
communities and businesses to make complex
decisions using incomplete, imprecise and
dynamic information.

It is therefore important to ensure that asset
response decisions are supported by evidence
and sound reasoning—so that they can be
explained, internally to asset managers and
service operators, and externally to the wider
public. Local asset managers can contribute to
sound decisions by providing the latest data
from asset inventories and other specialized
information related to the social, economic,
environmental and physical conditions of the
affected area.

The condition of your assets will be a key
factor that determines how, where and when
government responds at the outset of a major
disease outbreak or epidemic. However, the
final decision to allocate resources to differ-
ent asset management responses should be
driven by evidence of the assessed health risk
to the local population.

7.2.1.1 Using asset information for rapid
risk assessment

Emergency asset response measures should
be guided by epidemiological and contex-
tual evidence collected as part of a rapid risk
assessment led by public health authorities.6
Public health officials will lead a rapid health
risk assessment to determine the level of risk
to different communities. This can require data
and information from local asset managers.

How can asset managers and service opera-
tors constructively contribute to rapid risk
assessments? Accurately characterizing com-
municable disease outbreak risk in the context
of an acute public health events entails three
assessments: hazard, exposure and context
(see Figure 5).7

* Hazard assessment focuses on identifying
the biological, chemical or physical agent
that is causing adverse health effects.

* Exposure assessment focuses on the individ-
uals, groups or populations exposed to the
agent, their observed symptoms and the
characteristics of transmission.

* Context assessment focuses on the environ-
ment in which the outbreak event takes
place. Core members of the local asset
management team are more likely to be
involved with context assessment.

Collecting and analyzing the information re-
quired to accurately characterize levels of local
risk requires collaboration among diverse in-
ternal and external stakeholders. For instance:

* Where local health authorities are responsi-
ble for public health services like diagnostic
testing and therapeutic treatment, the
asset management team should coordinate
with them.

* Ifitis suspected that the outbreak is linked
to a zoonotic disease, providing information
to national or regional animal health sector
focal points will be important.

¢ Scientists from national health ministries
and emergency management agencies,
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Figure 5

Assessing outbreak risks during acute public health

events

Exposure assessment

Hazard assessment

Context assessment

Risk characterization

Adapted from WHO

National guidelines on local outbreak risk

assessment

National and regional government emergency
management systems might include guidance and
specific requirements on public health risk assessments
for determining local asset management responses.
This can include standardized procedures for rapid
health risk assessment or for accessing national

funding channels in response to a declaration of health
emergency. New emergency laws and ordinances
might supersede existing provisions, depending on the
severity of the situation—for instance, if the disease
outbreak comes alongside a natural disaster.

For example, in August 2020 Tropical Storm Laura
devastated the Dominican Republic right in the middle
of hurricane season as well as the COVID-19 pandemic.

often with support from the World Health
Organization, lead more extensive risk as-
sessments on highly infectious pathogens
with epidemic and pandemic potential.

Let’s focus on context assessment. As you
learned in Chapter 2, risk is the interaction
of likelihood and consequence of an impact

Adding to several casualties and thousands of
evacuations, the storm reportedly damaged 101 water
systems and 152 electric systems.

The country proceeded to activate Emergency and
Disaster Committees and other existing mechanisms,
but also relied on new assessments to ensure the
response protocol was adapted to COVID-19 and
targeted the most distressed localities. The protocol
reveals the importance of considering how to strengthen
local capacity when it comes to repairing secondary
roads, restoring water access, reinstating electrical power
and other rebuilding efforts. For instance, a network of
provincial directors administered road clearance and
debris removal in the affected communities.8

in a given place and time period. Context
information provided by asset managers and
service operators is important for health of-
ficials to adequately characterize what is an
acceptable level of risk. Doing so will provide
useful information to guide your emergency
asset response.



Scientists, disease specialists and public health
officials involved in the hazard and exposure
assessments will request specific information
on local assets depending on the character-
istics. Four general questions related to local
assets can guide context assessments (see
Figure 6).

Answering these questions requires looking
across the different assets under local control.
For example:

* If public health officials suspect the out-
break stems from a vector under local
government control, those involved in the
hazard and exposure assessment might
require specific information on related
local assets.

* If a water-borne disease is suspected,
they might ask for maintenance and per-
formance data on water or wastewater
treatment facilities or stormwater drains.

* If the disease hazard is assessed to be highly
contagious or consistent with a disease typi-
cally found in another region, they might

Figure 6

request asset information on the location
and use of entry and exit roads or paths into
and out of the municipality.

7.2.1.2 Preventing critical asset failure

The sudden presence of a major disease out-
break will inevitably raise expectations that
critical local assets (those most important to
the delivery of the government’s objectives)
perform at the highest level. This might mean
identifying reactive operations and mainte-
nance to accommodate unexpected changes
in the level of demand.

Specific assets can be affected directly or indi-
rectly by a major disease outbreak (see Figure
7). As you learned in Chapter 1, unmaintained
assets can cause disruptions of essential
services, exposing people to dangerous condi-
tions and prompting social unrest.

To prevent failure of these critical assets, you
will need to check the preventive maintenance
schedules of your health assets and accelerate
scheduled inspections and minor maintenance

Measuring the role of local assets through context

assessments

Question

What factors associated with local assets under govern-
ment control increase the local population’s vulnerability?

Are there local assets that can be used to help identify
suspected cases?

Do any factors associated with local assets under gov-
ernment control reduce the local population’s risk of
exposure?

What is the availability and accessibility of government
assets to support effective prevention measures and other
non-pharmaceutical interventions?

Sample responses

* Crowded market spaces
e |ack of sanitation and handwashing facilities

e Use of public land for testing sites
e Local hospitals with testing kits
* Public health communication equipment (mobile SMS)

* Quarantine sites and accommodation

* Mobile food distribution networks

* Water supply system and treatment facilities
* Sanitation systems

* Solid waste removal and containment

* Traffic management
e Public land to provide space for mobility
* Insecticide spray equipment

275



276

activities that are necessary to prevent failure.

How can you determine which assets to priori-
tize for immediate attention? You can conduct
a rapid asset risk assessment to help determine
initial priorities by quickly ranking the likeli-
hood and consequence of failure for a specific
asset for the emergency health response.

Local asset managers and operators can com-
bine their specialized knowledge with the most
recent data collected in the asset management
registry database to quickly assess the likelihood
of failure and the consequence of failure for re-
sponding to the outbreak event. You can score
the likelihood and consequence of failure on a
scale of 1to 5 (1 being lowest; 5 being highest).
Figure 8 gives a simple example of prioritizing
assets on the basis of risk of asset failure.
Whichever asset receives the highest score
should be considered for immediate main-

tenance and operations attention to prevent
failure. Depending on the characteristics of

Figure 7

assessed risk for the outbreak, more than one
critical asset may need to be prioritized in
operations to prevent more catastrophic cas-
cading failure across multiple assets. Failure in
one asset can increase or magnify a variety of
direct and indirect effects from initially small
and controllable disease outbreaks.

It is also important to remember that your
assets make possible a range health and
emergency response services. Figure 9 pres-
ents the services that your assets can enable
for the provision of healthcare and emergen-
Cy response.

Depending on the characteristics of the
outbreak and pressure on the health care and
hospital system, pressure will also fall on main-
taining and operating the services provided
by assets other than your emergency medical
facilities and equipment. These will be ad-
dressed later in the chapter.

Until modes of transmission are identified

Assets affected by disease outbreaks

Directly

Health facilities (hospitals and clinics, laboratories)
Equipment

Cemeteries

Public facilities

Transportation hubs

Figure 8

Indirectly

Waste collection

Water supply systems

Wastewater collection and treatment
Electric power generation and distribution
Food distribution

Camps for internally displaced persons (IDPs) and refugees

Assessing asset risk (example)

Likelihood
Asset .
of failure
Hospital 3 X
Water 1 X
Electricity 1 X

Consequence _  Priority critical
of failure . asset risk
4 = 12
2 = 2



Figure 9

How assets can enable health and emergency

response services

Energy production such as
hydro-electric dams, electrical
transmission and distribution

O

Energy and utilities

Abbatoirs, markets

Local road networks, bus stations
and transportation hubs

.y

Transportation

1)

Local government offices, public
buildings

Hospitals and clinics, sanitation
and garbage collection

Treatment plants, distribution net-
works and points (such as wells),

Health
sanitary sewage collection and
treatment, dams

-

TR
Streetlighting, police buildings

Safety

ULy

Providing electricity to hos-
pitals or essential services,
heating & cooling residential
properties

Supplying and delivering
basic food staples during
quarantine

Moving essential health
workers from home to test-
ing and treatment facilities

Quarantine, risk communica-
tion, information sharing,
paying utility and service

bills

Testing, treatment for
infected patients, case
management, safe disposal
of medical waste

Handwashing equipment
and facilities; eradication of
disease vectors (mosquito,

mites)

Ensuring safe movement
and maintaining peace;
effective distribution of
food and social protection
support
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through a risk assessment, the precautionary
principle should guide decisions about asset
operations and maintenance for service conti-
nuity. Specific actions that risk severe harm to
the public should not be taken without scien-
tific evidence and high levels of confidence
around the safety of populations affected by
these actions.

7.2.2 Implementing the asset
response

During major disease outbreaks or epidemic
events, more people rely on assets in new
ways and for many different reasons. Some

of these reasons may be predictable, based
on previous experience with diseases that are
endemic to your community. Other reasons
might come as a surprise and depend on the
mode of transmission. Even if the actual inci-
dence and geographic spread is low, outbreak
events spark heightened community and local
business concerns about asset conditions,

and these can lead to unpredictable changes
in how and when services are used. Public
transportation use may decline rapidly, while
residential water demand escalates beyond
the capacity of your treatment and distribu-
tion network.

You learned in Chapter 4 that asset manage-
ment action plans (AMAPs) are a way to close
the gap between your organization’s present
asset management knowledge, practice and
documentation against good asset manage-
ment practices. In this section, we will focus
on adapting the AMAP tool to help you or-
ganize, implement and monitor the asset
response to a major emergency, such as a dis-
ease outbreak. A more streamlined version fit
for the purposes of fast response under emer-
gency conditions is the emergency response
asset management action plan (ER-AMAP).
The ER-AMAP helps emergency respond-

ers and key decision-makers achieve high
performance on key functions of emergency
response when information is incomplete and
levels of uncertainty are high.

Before writing an emergency asset response
action plan, you should check for guidelines
established in policies and regulations, such
as public health protocols. You can use the fol-
lowing questions to start the development of
your emergency asset response action plan:

1) Who will be responsible for writing
the ER-AMAP?

2) What existing information can be col-
lected and used?

3) Who are the relevant focal points in
departments and agencies to collect new
information?

4) How often will you update the ER-AMAP
(daily, weekly, monthly)?

5)  Who will monitor progress and
implementation?

6) When will the ER-AMAP expire?

7.2.2.1 The purpose of your emergency
response asset management action
plan

ER-AMAPs should be used to fill in the gaps
where an emergency operation plan covering
relevant assets is missing, outdated or cannot
be activated and put to use.

The first step is to identify the assets that will
be covered in your ER-AMAP and agree on the
purposes of your ER-AMAP. The selection of
assets for your ER-AMAP should be guided by
the conclusions of the rapid risk assessment,
balanced by consideration of existing emer-
gency operations plans.

Using the hazard and exposure assessments,
you can list essential goods and services
that must be continued. Work backwards

to identify those assets under your con-

trol that ensure their availability to at-risk
populations.

The main purpose of the ER-AMAP is to facili-
tate a fast and effective operational response
to disease outbreaks and epidemic events.



This purpose should be broken down further
into more concrete objectives and related ac-
tions based on the following factors:

* The assets you choose to cover in
your ER-AMAP
* Your specific needs and financial resources
* Changes in decision-making authority due
to emergency regulations.

Figure 10 lists some examples of purposes you
might use in your ER-AMAP.

7.2.2.2 Updating emergency
stakeholders, roles and responsibilities

In the next section of the ER-AMAP, you will
include changes to internal and external stake-
holders, their roles, and their responsibilities.

Figure 10

If the outbreak is severe, health authorities at
the international, national or regional level
might mobilize financial resources and materi-
als to create a central command or operations
center to guide the response. Emergency dec-
larations often shift the authority for decisions
upwards away from local officials, meaning
you should update who can make decisions
over the assets in your ER-AMAP.

7.2.2.3 Including transmission risk
information in procedures

Your asset managers and service operators
are frontline workers during a major disease
outbreak. Their health and safety are essential
to ensuring the continuity of social services
during the emergency response period.

Objectives and actions in an emergency response

AMAP
Key objectives for an ER-AMAP

Improve coordination

Examples of related actions

e |dentify and document new emergency response roles played by

asset managers and record responsibilities
* |dentify and document where local resources can be combined

Protect the safety of frontline asset man-
agers and operators

Guide asset management responses
through different emergency response
phases

with assets owned by neighboring jurisdictions or national
authorities

e Communicate emergency operations and maintenance with
neighboring jurisdictions and local authorities to execute collabo-
rations across multiple localities

* Document new safety procedures or protocols for performing
day-to-day asset maintenance or operations functions

e |dentify important roads and transport corridors to clear and main-
tain to safely move essential workers, residents and commodities
across the municipality

* Provide a baseline to assess whether the consequences of control
measures are consistent with continuing risks to communities

e |dentify national public health emergency response resources that
can close gaps in local actions

 Record changes to emergency funding proposals associated with
national emergency response resources
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Depending on the contagiousness of the
infectious disease outbreak and the mode of
transmission, you might be required to update
procedures for how your asset managers and
frontline service operators maintain and oper-
ate assets. Updates could include the use of
personal protective equipment, procedures
for sanitizing facilities and equipment, or
maintaining physical distance between service
operators and end users.

7.2.2.4 Documenting emergency
performance goals

Next, you can document your emergency
performance goals.

Goals should be formulated to help prevent
interruption of the services your assets provide,
based on the evidence outlined in the rapid
risk assessment. The goals should be stated in
terms of reactive maintenance and operations
activities that clearly indicate how they contrib-
ute to ensuring services continue to function
within a specific time period. Continued func-
tioning might require rotating the number of

staff in offices or at facility sites more frequently.

7.2.3 Proactive operational
planning to contain outbreaks

The emergency response asset management
action plan (ER-AMAP) will help you imple-
ment and monitor reactive maintenance

at the onset of the major disease outbreak.
Bringing the outbreak under control, however,
might require more extensive asset manage-
ment changes at the operational level. As we
learned in Chapter 2, operational planning
entails the design of an asset, types of equip-
ment needed for operations, and special
training to create capabilities to operate and
maintain equipment for the options chosen.
Operational decisions after the initial reactive
emergency response phase therefore aim to
adjust existing service levels to bring disease
transmission rates under control.

Major disease control measures like

quarantine or lockdowns, combined with the
pressure to maintain the supply of lifesav-
ing goods and services and support other
social protection measures, will pull your
asset managers and operators in many dif-
ferent directions. Major health emergencies
require that all assets be made available to
bring transmission under control, but also to
mitigate adverse socioeconomic impacts of
disease control measures.

Asset managers can use specialized knowl-
edge to contribute to determining how the
full range of assets, facilities and equipment
under ownership by the local government

can be used to support control measures. The
general principle that guides these efforts is
that asset support for control measures should
be proportional to the level of risk.

Proactive operational measures entail
retrofitting facilities and increasing asset per-
formance. They can include:

* Regulating the use and operation of public
facilities and land to surge levels of health
care testing, vaccination and treatment.

* Increasing the availability of and access
to water, sanitation and hygiene stations
throughout the community.

* Retrofitting public buildings and transit fa-
cilities and equipment to minimize touching.

* Controlling road, logistics, transit hubs and
warehouse facilities to guarantee deliv-
ery of medicines, food supplies and other
basic goods.

* Repurposing and modifying public (com-
munity centers, emergency shelters) and
private buildings (stadiums, offices) to pro-
vide temporary quarantine spaces, housing
for homeless populations and childcare for
essential workers.

* Modifying access to sidewalks, public parks
and public land to control or limit crowding
and provide additional space for safe forms
of mobility.

You can use a simple matrix as an assess-
ment framework to prioritize proactive asset



responses in line with available resources.?
Work with public health officials to combine
information from the rapid disease risk assess-
ment with the specialized knowledge of local
asset managers. To help determine where you
allocate your resources, multiply the likelihood
by the consequence that a specific asset re-
sponse will prevent further spread. Figures 11
and 12 below can help you to rank asset-based
control measures.

The asset management team should use the
latest information in the asset registry to
provide input into discussions on the ef-
fectiveness of containment measures. A key
contribution you can make will be on the

Figure 11

feasibility of asset measures for containment,
given available human resources to execute
the options and the condition of existing
assets. To check the feasibility of a proactive
emergency asset response, you can use:

* Maintenance records to determine if the
physical assets involved in a proposed
containment measure require immediate
attention.

* Physical inspection data to determine if
assets can be reallocated to new purposes
to support a containment measure.

Once you have calculated your impact scores
for the proactive response measures, you can
plot them on a matrix such as that shown in

How likely is a control measure to prevent further

spread?
Level

Almost certain

Highly likely

Definition

Is expected to prevent additional cases in most circumstances

Will probably prevent additional cases in most circumstances

Likely Will prevent additional cases some of the time

Unlikely

Very unlikely

Figure 12

Could prevent additional cases some of the time

Could prevent additional cases under exceptional circumstances

Consequences of implementing control measures

Level Definition
Minimal No or limited negative impact on the economy, society and/or political climate; no ethical considerations
Minor Minor negative impact on the economy, society and/or political climate; limited ethical considerations
Moderate  Moderate negative impact on the economy, society and/or political climate; some ethical considerations
Major Major negative impact on the economy, society and/or political climate; significant ethical considerations
Severe Severe negative impact on the economy, society and/or political climate; considerable ethical

considerations
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Figure 13

Risk matrix

Severe

—

Major

Negative consequence of
implementing control measure

Almost
certain

Highly
likely

- Low risk

Figure 13. Options that fall into the green area
should be prioritized, accounting for what is
feasible and can be deployed fastest. Options
that fall into the red area should be avoided.

7.2.3.1 Ensuring responses are
consistent with risks

You should also keep in mind that other
hazards or incidents can occur during the
implementation of asset responses in support
of broader disease control measures. Strong
asset management responses like severely
limiting mobility or closing off access to public
markets might spark negative reactions or
disagreement within affected populations.

This can happen when closing access to
certain assets has an impact on direct access
to food sources, household earnings and
livelihood resources. The World Health Orga-
nization encourages involving legal officers
in planning processes to help ensure that the

- Moderate risk

e -----

Likely Unlikely Very
unlikely
Likelihood of measure to }
prevent further spread

- High risk

selection, implementation and enforcement of
asset management responses do not infringe
on human rights.10

7.3 Including local assets
in social and economic
recovery programs

Physical assets play an important role in
reversing the damages and broader societal
impacts of public health disasters. These

are often the main goals of economic and
social recovery programs. Local assets like
roads, clinics, and streetlights enable activi-
ties geared towards recovery. Public buildings
can display risk information. Local assets can
be tactically integrated as options for new
spending and investment to increase local
employment, improve livelihoods and in-
troduce new technology that makes towns
and cities more resilient. Following a major



disease outbreak event, it is important for
asset managers to consider how older plan-
ning and investment decisions should be
revised to support economic and social recov-
ery programs.

Economic and social recovery entails many
different activities carried out along two
general timelines: short term and long term.
Short-term recovery activities begin with an
assessment of damages and needs, along with
emergency treatment, shelter and income
support, and resumption of social service
provision.

7.3.1 Revisiting the asset
management framework

The urgency to build back better after a
disease outbreak is an opportunity to revisit
the three pillars of the asset management
framework. Following many possible rounds

Figure 14

Asset management framework revisited

of reactive operational planning during
emergency response efforts to contain the
outbreak, economic and social recovery
programs will look ahead and focus on a time
period of 2 to 5 years. Recovery from a major
disease outbreak provides the opportunity to
make improvements across demand manage-
ment, life cycle management and financial
management. These are the three pillars

of the asset management framework you
learned in Chapter 2.

Some short-term recovery activities might
already have been identified in disaster pre-
paredness plans. Health clinics or other public
buildings that might have been used to tem-
porarily house, quarantine or expand testing
and treatment capacity will have more than
normal wear and tear and might need to be
updated or expanded. For many of your emer-
gency equipment or health assets, detailed
physical inspection will be required. Physical

Strategic asset management plan
AM strategy, plans, supporting policies and procedures, etc.

DEMAND
MANAGEMENT

- Current and future
demand
- Regulations
. Level of service
plan

LIFE CYCLE
MANAGEMENT

- Asset portfolio

- Life cycle analysis

- Risk management

- Capital improvement

FINANCIAL
MANAGEMENT

- Financial analysis
(affordability

« Benefit-cost analysis

+ Funding plan

- Decision support

Asset management information system
including asset register database

Operations
Plan, Acquire, Use, Dispose
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inspection means asset information teams will
have the opportunity to identify corrective
maintenance activities that might otherwise
not be visible to local leaders. The next step
will be to review depreciation schedules and/
or calculate loss of service value to assets due
to wear and tear. Depending on the assess-
ment findings, asset disposal or replacement
timelines might need to be changed.

If the outbreak occurred after a natural di-
saster, short-term recovery activities might
require demolition and removal of con-
demned structures and debris along with safe
disposal of medical and other waste. Major
disease outbreaks highlight the need for new
construction and retrofitting of infrastructure,
but major construction projects should be
limited until longer-term recovery planning
processes can be defined and relevant stake-
holders included. Because recovery activities
can be so diverse, it is important to return to
the asset management framework to guide
decisions with long-term consequences.

Your local or regional government’s economic
and social recovery objectives will be a key
influence over tactical planning within the asset
management framework. This might require
you to go beyond the emergency public health
asset portfolio to examine where you are al-
locating resources and whether old acquisition
and disposal timelines for other assets are still
relevant. For instance, the COVID-19 pandemic
has encouraged many local governments to
prepare plans to move more local adminis-
trative and other public services online. This
requires prioritizing information technology and
procuring new hardware and software, along
with updating asset registry databases. This is a
major undertaking by all local governments.

You learned in Chapter 2 that the asset
management framework guides asset man-
agement activities and is the link between
national government and local government
objectives and asset management. It is the
roadmap providing a route from a major dis-
ease outbreak to economic and social recovery.

By revisiting the three pillars of the asset man-
agement framework, you can more efficiently
improve services and maximize the broader
social and economic benefits of recovery

to your community from the assets under
your control.

7.3.2 Tactical asset planning to
build back better

Once you are ready to look past short-term
recovery operations, you will need to focus

on tactical decisions that are part of a 2- to
5-year recovery timeline. This section will briefly
review options at the tactical planning level and
examine what tactical-level decisions mean for
investment and funding plans. Tactical planning
decisions are an opportunity to align the ideas
and desires of those most affected by the dis-
ease outbreak with recovery goals and projects.

You learned in Chapter 1 that the tactical plan-
ning level involves decisions around the type
of asset, the organization of service provided
by the asset, and its cost. What does this mean
for how asset managers can contribute to
economic and social recovery?

Photo © Linda Newton

Above all it means you should consider how
to increase the labor intensity of your asset
projects, maintenance and operations. Con-
struction projects like retrofitting public
buildings, community centers, parks or other
public spaces can be designed to employ
more local laborers. Similarly, you can ac-
celerate some projects to increase or repair
borewells and water supply systems, roads,



stormwater drains and waste management
systems. All of these options can be designed
with the objective of increasing employment
for local workers.

There are many additional benefits that you
can generate from increasing the labor inten-
sity of local asset projects, maintenance and
operations:

* First, employment of local workers helps
the local economy, which might have con-
tracted during a major local outbreak event.

* Second, increasing opportunities for local
work increases operational life of key assets,
since local employment helps improve local
skills to maintain, repair or upgrade the
assets when necessary. These local skills
and capabilities are particularly important
during future public heath emergencies
because they allow for quick actions to
surge necessary services that flow from
your assets.

Increasing local food security is also an option
that can be pursued at the tactical level. Lo-
calities with large concentrations of vulnerable
populations often rely on expensive imported
food products, when changes to local land
use management might open up more op-
portunities for local food production that
generate local income and employment.

Finally, major disease outbreak and epidemic
events underscore the need for upgrading
local assets where people come into close
proximity with zoonoses or vectors that carry

zoonotic pathogens: public markets, slaugh-
terhouses and live animal markets.

If the economic impact of the outbreak will
negatively impact local budgets, special con-
sideration at the tactical planning level should
be paid to revenue-generating assets. Op-
tions to consider around tactical planning for
revenue-generating assets include:

* Assessing revenue collection administration
procedures and performance across differ-
ent revenue-generating assets to identify
underperforming assets

* Redeveloping underused land to generate
more revenue and increase financial value
for the community

* Investing in digital payment infrastructure
that reduces in-person contact and retrofit-
ting local payment sites to reduce crowding

Tactical planning options focus on a 2- to
5-year time period, so these decisions
largely determine how equitable and
gender-inclusive the recovery will be.

Consider the example of markets, since
revenue-generating assets are a key entry
point for local recovery programs.

Acknowledging that disease outbreaks and
other health shocks magnify these common
forms of gender-based discrimination, tactical
planning to build back better finds oppor-
tunities to elevate women, their needs and
their creative solutions to problems in recov-
ery programs.

Managing markets to reduce gender bias and
maximize community benefits

It is crucial that local governments ensure markets are
safe spaces for women.

Many marketplace vendors are women. Marketplaces
offer women the opportunity to advance their
socioeconomic status, protect their livelihoods and
improve overall well-being. But the gender bias

built into markets’ organizational structure and
management culture impedes women from taking
these opportunities. In fact, local marketplaces can

fail to even ensure women'’s safety. Women vendors

are more likely to face threats, extortion, theft of their
earnings, and violent displacement from their sites.
Market managers may harass them for taxes and charge
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double, forcing them to move away and take up
another market position. Women also experience more
sexual harassment and violence.

Marketplaces are often managed by local governments,
comprised of elected leaders who are most often

men, and frequently run by male local government
employees. If their main concern is performance,
measured by the fees and taxes they collect, the
community may lose out on many other benefits from
the market that go beyond revenue generation. Not
only that, a new market may reinforce systemic social
inequalities, with implications for who benefits—and
who is harmed—Dby the new project.

The multiple benefits that markets provide to the
community include, but are not limited to:

e Childcare: Vendors leave their children in the care of
other vendors when they need to leave the market
to complete other business.

Figure 15 summarizes some of the short-term
and tactical activities your local government
may consider in a recovery plan.

7.3.3 Revising investment and
funding plans

Tactical asset planning for economic and social
recovery following a major disease outbreak
requires making revisions to capital, opera-
tional and financial plans. Appraising options
across different sectors like health, water and
sanitation will involve consultations with man-
agers who will be responsible for the asset,
along with community leaders. A key ques-
tion that will come up in these discussions is
how will the local budget cover the costs of
capital investments and new asset operations
proposed as part of the economic and social
recovery programs?

How you pay for capital investments and new
operations will depend on different country
conditions:

* Generally, fiscal transfers from national
government-based emergency relief funds
should be prioritized before spending your
own-source revenues.

 Socializing: Vendors are able to meet family
members and friends at markets as they sell
their produce.

* Money lending: Vendors are able to lend and
borrow small funds from other vendors and repay
them once produce is sold, or to barter produce or
services to make repayments.

When planning and designing a new market—or
any asset—governments should consult a variety of
stakeholders (for example, vendors, social workers,
health workers) in a bottom-up process. Community
engagement can help put in place mechanisms to
ensure that when the new asset goes into operation,
benefits to the community are maximized and
potential harms minimized.

Contribution provided by Kerry McGovern, of K McGovern &
Associates, for the purposes of this handbook. Adapted with
the author's permission.

* Other options include donated funds from
philanthropic organizations, other gov-
ernment donors and grants multilateral
relief agencies.

* Own-source revenues such as property
taxes, license fees and utility surcharges can
be the most flexible source of funding, but
they may not generate sufficient income to
cover the cost of major recovery activities.

* If your local government has borrowing
authority, loans can close any funding gap.
Loan terms should be carefully assessed rela-
tive to existing debt levels and might require
changes to long-term repayment plans.

To support economic recovery from the
COVID-19 pandemic, some national govern-
ments have used operational expenditure
block grants to fund local government sup-
port to local factories for hygiene and disease
control. In Bangladesh, the national govern-
ment used these funding tools to cover the
costs of local governments purchasing sani-
tizing materials, masks and gloves, as well as
printing risk communication information and
messages on social distancing.11

Some options for financing interventions
during the transition into social and economic



Figure 15

Short- and long-term activities for public health crisis
recovery

* Carry out detailed physical inspection of assets used in
emergency response to identify damages and needs for
repair or renewal

Review depreciation schedules of those assets and revise
based on potential loss of service value due to increased
wearand tear (this will help with tactical investment plan-
ning later)

Short-term

activities

Review their disposal or repairment timelines; revise as
needed

* Perform corrective maintenance, premature demolition
and/or safe disposal as needed

To facilitate a
swift, equitable
and inclusive
recovery

Review acquisition, maintenance, disposal and renewal
timelines for assets beyond the emergency public health
asset portfolio; revise as needed

Consider procuring or upgrading to new information
technology to streamline planning

Long-term

Review investment and funding plans to pinpoint what
capitalinvestmentstake priorityduringrecoveryandhow
your government will fund them (more on this below)

activities

Alignrecoveryobjectivesandgoalswith prioritiesandde-
sires of the community, particularly those most affected
orvulnerableto public health crises (e.g., gainful employ-
ment and food security)

recovery phases are listed in Figure 16. The
feasibility of these options depends on local
and national political economy factors. Local
authorities should consider renegotiating
provisions or restrictions tied to sector capital
grants so that they can repurpose existing
funding flows. Careful attention must be paid
to avoid triggering conditions outlined in legal
or regulatory frameworks that might limit
access to future funding channels from the
central to local level. Although there will be

urgency to allocate available resources to eco-
nomic and social recovery activities, the basic
lessons around investment and funding plans
from Chapter 2 will still apply. Identify the re-
sources you have, estimate the spending gap,
prioritize central and local own-source rev-
enues to efficiently and effectively fill the gap.

How these funding sources help increase
the speed and effectiveness of your crisis
response program depends on a variety of
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Figure 16

Funding instruments for recovery measures

Objectives and activities

Increase the capacity of the local health care system

Hire additional medical staff

Procure medical and personal protective equipment

Retrofit existing facilities and building new ones

Provide transportation for medical staff

Community awareness and mobilization

Produce and disseminate information awareness materials
online and offline

Set up local call centers to provide information and other
mechanisms for public mobilization

Social protection measures

Establish and operate food and non-food (particularly
medicine) delivery systems for elderly and disabled

Support providers of safe accommodation to victims of
sexual or domestic abuse and their children

Establish and operate meal centres and distribution points

Retrofit public facilities to provide temporary shelter to
homeless and other vulnerable populations

Continued provision of social and economic services
Expand or retrofit service delivery facilities

Retrofit public spaces to facilitate business operation
Provide utility services to local businesses (depending on

the provision modality)

Build quarantine centres

Adapted from UNCDF

Funding instruments

Conditional or discretionary recurrent expenditure grants,
operational expenditure block grants for light equipment
and temporary staff

Sector capital grants, public works capital grants, discre-
tionary capital grants

Sector recurrent expenditure grants, operational expendi-
ture block grants

Conditional or discretionary recurrent expenditure grants,
operational expenditure block grants

Discretionary recurrent expenditure grants, operational
expenditure block grants

Philanthropic grants, conditional or discretionary recurrent
expenditure grants, own-source revenues, operational
expenditure block grants

Conditional or discretionary capital grants, operational
expenditure block grants

Discretionary capital grants, own-source revenues, public-
private partnerships, operational expenditure block grants

Conditional recurrent expenditure grants, own-source
revenues, operational expenditure block grants

Conditional capital grants (important not to divert dis-
cretionary resources for this task carried out on behalf of
central government)



conditions. For instance, national disaster
recovery funds may be disbursed very quickly
and have short spending timelines. Health
sector transfers that have extensive conditions
attached to their use might take longer to
access and use.

In response to the COVID-19 pandemic,
some national governments have adopted
new regulations to accelerate public invest-
ment in disease control and prevention at
the local level. For instance, in Vietnam, the
national government permitted provincial
and local governments to engage in direct
procurement and transformed public-private
partnerships into 100 percent public invest-
ment projects.12

Exercise 2

Collectively, as a global community we

need to think how to support local
governments to create their own
revenue systems, as well as how
they access financing mechanisms.
(...) The establishment of a proper
international fund for local infra-
structure with both soft and hard
pipelines in support of local service
provision is today more necessary
than ever.

Parks Tau, Deputy Minister of Cooperative Gover-

nance and Traditional Affairs, South Africa and Former
President, United Cities and Local Governments

a. Consider how older planning and investment decisions should be revised to support eco-
nomic and social recovery programs to build back better from the COVID-19 pandemic.

b. Identify short-term recovery activities from COVID-19 (i.e. assessment of damages and needs,
emergency treatment, shelter and income support, and resumption of social service provision)

for your local government.
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7.4 Additional entry
points for disease
outbreak-resilient asset
management

As local asset managers grapple with the
many uncertainties and lessons learned
following the COVID-19 pandemic of
2019-2020, increasing preparedness for
high-consequence and emerging infectious
diseases is urgently required. This chapter has
underscored some basic entry points and key
considerations for local asset managers and
national governments interested in limit-

ing the potential harm from communicable
person-to-person and vector-borne diseases,
zoonotic disease outbreaks and other public
health disasters.

The COVID-19 pandemic has focused new
attention among public health officials, infra-
structure providers and asset managers on
the severe damages and losses that can be
caused by high-consequence and emerging
infectious diseases with pandemic potential.
For instance, there is now much greater con-
cern around asset regulations for improving
conditions of wildlife facilities and live animal
and food markets. Asset management re-
sponses to major disease outbreaks present
many opportunities to learn from experience
and consider additional entry points to better
respond to public health threats.

7.4.1 Engage communities

Your physical assets contribute to the wealth
of your communities. They make it possible
for vulnerable people to use services that
improve their livelihoods and well-being.
Community engagement can help improve
your local asset management strategies, par-
ticularly after a disease outbreak.

Communities know what they need, so the
real challenge is mobilizing the resources and
willingness to ask them. Effective community

engagement builds partnerships with exist-
ing social and community structures. Having
survived a disease outbreak, poor and mar-
ginalized people know how to mitigate the
impacts of the worst consequences of in-
fectious diseases in their neighbourhoods.
Collecting and updating asset information
to improve management performance after
a health emergency is also a good entry
point to get vulnerable groups involved and
build community partnerships to support
preparedness.

7.4.2 Connect public health to
climate resilience

The continued threat of high-consequence
and emerging infectious diseases is closely
linked to climate change and changing pat-
terns of land use, particularly in fast-growing
secondary cities where urban settlements
spread out and overlap with animal popula-
tions. Disease preparedness can be advanced
as a key element of resilience planning, par-
ticularly when combined with strategies for
reducing the local risks of broad exposure to
multiple, overlapping climate hazards.

As discussed earlier in this chapter, the lessons
learned responding to outbreaks can guide
tactical and strategic asset planning exercises.
They also can support efforts to mainstream
climate adaptation and disaster risk reduc-
tion measures across short- (operational),
medium- (tactical), and long-term (strategic)
asset management plans (Dustin’s chapter p.
41). Experiences with major disease outbreaks
can encourage local governments, businesses
and communities to prioritize resilience to the
broader array of climate-related shocks and
stressors that threaten vulnerable communi-
ties and businesses.

7.4.3 Influence the enabling
environment

Lessons learned and performance gaps
identified during a disease outbreak are also



valuable to improving national policies, laws
and programs related to asset management.
Where coordination and feedback between
local authorities and partners in national
government are strong, incorporating these
lessons into revisions of national policy or
intergovernmental financial frameworks can
improve the enabling environment for asset
management at the local level.

Collaboration between different ministries or
sectors is essential to build coherent and in-
tegrated asset management strategies at the
local level. As the experience of the COVID-19
pandemic showed, health outcomes are not
simply the result of health care facilities. The
production of good health outcomes depends
on a wide array of water, sanitation, land and
other infrastructure.

Exercise 3

Changes in the division of responsibilities
and authority between levels of government
under declarations of public health emer-
gency (for example, around procuring and
deploying personal protective equipment or
hiring health professionals for disease pre-
vention) should be used to build back better
through national asset management policies.
Requiring local governments to write emer-
gency operation plans and procedures is an
important step to improving the stewardship
of assets in a world where disease pandemics
threaten to reverse the hard-won improve-
ments that your asset management strategies,
practices, and performance have made to the
income, livelihoods, well-being and financial
wealth of your communities.

a. Discuss how to engage your local community effectively by building partnerships with exist-

ing social and community structures.

b. Explore lessons learned and performance gaps identified during the COVID-19 outbreak and
how to address them for future health emergencies.
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Chapter 8

Establishing and
sustaining a national
enabling environment

Key takeaways

An enabling national legislative and policy environment can unlock the benefits that flow
from good stewardship of public assets. Such an environment consists of legislation, policies
and programmes that not only reflect but reinforce the commitment and support of senior
local and national stakeholders.

National policymakers should keep in mind the assorted priorities, objectives and compo-
sitions across a local government sector to ensure that country-wide asset management
policies and interventions align with the actual needs of local governments, who stand at the
forefront of service delivery.

Convening a multi-stakeholder technical advisory committee can guide and sustain the efforts
of national and local officials to establish a supportive environment for asset management.
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This chapter describes how an enabling legis-
lative and policy environment at the national
level can unlock the benefits that flow from
good stewardship of public assets at the local
level. We will outline steps your country can
take to create a positive regulatory and policy
environment in which local governments can
practice good asset management.

Unlike the rest of this handbook, much of
this chapter addresses considerations and
actions at the national level. For this reason,
it is particularly useful for practitioners and
policymakers in central government. To

the local-level reader, this chapter aims to
provide information and insight that can

be used to engage with national-level
counterparts.

8.1 Balancing central
and local responsibilities

Asset management is, and should be, primarily
a local affair.

Figure 1

Municipal workers and asset managers are
best placed to understand the day-to-day
operational and tactical needs of public
assets. Their understanding makes them more
aware of the direct benefits and challenges
involved in infrastructure and service delivery.
Meanwhile, the mayor, elected officials and
other community representatives fill more
front-facing roles and will oversee resource
allocation.

Through communication with operational and
tactical staff, sometimes directly with the com-
munity (i.e. in town halls), these local leaders
are well positioned to make strategic decisions
that often involve making trade-offs—for
example, between building a new school or
water treatment plant, or how to plan mainte-
nance to get the most out of a bus fleet while
preserving resources for other assets, such as
traffic lights or respirators. These functions are
summarized in Figure 1.

At times, local governments delegate respon-
sibilities to private contractors, e.g. garbage
disposal. They can also pool their money,

Examples of asset management tasks and roles in

local government

Level Asset management tasks Roles
Operational * Respond to operations and service requests e Supervisor
e Conduct maintenance * Operator
e Conduct inspections * Mechanic
* Technician
Tactical * Develop capital plans * Director
* Optimize maintenance plans * Manager
* Engineer
Strategic * Allocate budget for capital and operating * Mayor

expenses

* Endorse infrastructure investment plans

e City director
* City council or committee
e Chief Accounting Officer



expertise or both to overcome resource limita-
tions and help their organizations run more
efficiently (see box on inter-city collaboration).
Inter-city and regional collaboration is particu-
larly desirable when infrastructure assets and
systems cross municipal boundaries, as with
road, traffic or water systems.

Within local government, responsibility
and accountability for asset management
resides at the senior management level. Ac-
cording to the International Organization

for Standardization: “Top management may
appoint an individual to oversee the devel-
opment, implementation, operation and
continual improvement of an asset manage-
ment system, however, it is important that
ownership and accountability for asset man-
agement remains at the top management
level.”1 Previous chapters highlight a similar
distribution of asset management efforts
between the executive and staff levels of a
government or an organization.

The advantages of inter-city collaboration

Local governments, especially in smaller cities, can
significantly improve asset management and economic
performance by sharing resources with one another.
Collaborative asset management agreements enable
local governments to overcome the limitations of
having small or even overstretched staffs and budgets.
Cities can compensate for their inherent competitive dis-
advantages by collaborating and networking amongst
each other.2 In turn, cities are able to better integrate
and leverage public assets, resources and knowledge
to enhance physical (e.g. roads and utilities) as well as
digital, social and other assets and connections.

One example of such collaboration is the Vancouver
Area Smart Trek initiative, which began in 2000 as a way
for secondary cities in southern Washington State, USA
to pool information technology systems in order to im-
prove and expand transportation services. It was later
expanded to include collaboration and cost-sharing
arrangements in water supply, education, conserva-
tion, recycling and emergency services.3 Participating
cities have seen reductions in transaction costs for the
procurement and maintenance of public assets, infra-
structure and services, and in doing so, have been able
to improve their growth and development prospects.

Meanwhile, local governments in Ecuador have been
able to achieve economies of scale and improve the
efficiency of asset use through collaboration in water,
sewerage and solid waste asset management, ecologi-
cal reserves conservation and traffic planning.

Inter-city collaboration is encouraged and coordinated
at the sub-provincial level by a mancomunamiento, a
public entity with its own legal identity.

In southwestern Loja Province, a mancomunamiento
conducts weekly water quality tests for seven mu-
nicipalities. Regular, automatic contributions from the
municipalities ensure a steady operating budget while
providing the municipalities with a routine service,
freeing them from having to budget and pay for each
individual test.

And in northern Ecuador, 15 municipalities participate
in the North Region Traffic Association, which has
created a public company, Movidelnor, to issue driving
permits, inspect vehicles and enforce speed limits, and
to conduct studies in support of municipal or inter-
city planning and programme design. The company
owns its assets, which include vehicles and inspection
centers. It derives its operational budget from rates,
penalties and fees.

According to the Association of Ecuadorian Munici-
palities, planning is a key element for the success of
the mancomunamientos. Local governments need to
clearly define their common objectives and expecta-
tions when it comes to sharing assets. In addition, it

is important to agree on realistic operational, mainte-
nance and capital investment plans.

The VAST example was provided by Brian Roberts and Joshua
Drake from Cities Alliance for the purposes of this handbook,
adapted with the authors’ permission. Similar examples

are discussed in Connecting Systems of Secondary Cities,
published in 2019 by Cities Alliance.

The examples from Ecuador were provided by the Human
Settlements Unit of the UN Economic Commission for Latin
America and the Caribbean, adapted from the Manual de
Gestion Mancomunada para la prestacion de servicios—
Asociacion de Municipalidades Ecuatorianas (AME).
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8.1.1 Therole of central
governments in asset
management

National development goals, policies and
regulations impact local services and local
asset management. Central governments
around the world have committed to imple-
menting the Sustainable Development Goals
(SDGs). However, officials and stakeholders
at all levels recognize that this ambitious

and far-reaching effort cannot fall only on
central governments to achieve. Given the
local nature of services like public health and
sanitation, local governments are invalu-
able partners in adopting and carrying out
national strategies driven by the SDGs. It has
been estimated that up to 65 per cent of the
SDG targets are the responsibility of local and
regional governments.4

Consider SDG 6, which commits governments
to “ensure availability and sustainable man-
agement of water and sanitation for all”.

In most countries, the re-
sponsibility to deliver water
and sanitation services to
the community falls largely
on local governments. It is
typically not a core service
of the central government.
The implications for asset management are
clear: Local governments will have to plan

for, acquire, operate, maintain and finance
the long-term infrastructure needed to meet
national targets for clean water and sanitation
laid out by the central government.

CLEAN WATER
AND SANITATION

In the case of Nepal, the central government
has developed a strategy, Nepal Sustainable
Development Goals: Status and Roadmap

2016 -2030, which describes six targets for SDG
6 and lays out indicators for each target.

The first target states: “By 2030, achieve
universal and equitable access to safe and af-
fordable drinking water for all.”

Some of the indicators for this target include:

* Proportion of population using safely man-
aged drinking water

* Households with access to piped
water supply

* Basic water supply coverage

While the central government has set an
overarching national strategy, it is at the local
level that governments implement the targets,
using the indicators to measure progress. In
turn, the central government should find ways
to maximize and sustain local governments’
contributions to achieving this SDG.

Around the world, central governments influ-
ence how assets are managed. For example,
they establish baseline levels of service by
establishing design and operational standards.
They also guide local infrastructure invest-
ments through, for example, national urban
policies. In addition, central governments typi-
cally provide capacity-building support in the
form of written guides, toolkits, grants, train-
ing and pilot studies.

Central governments usually retain the
ultimate legislative and financial author-

ity. Their involvement in asset management
decision-making at the local level is guided
by the principle of subsidiarity. The prin-
ciple holds that decisions should be made
closest to where their effects will be felt. As
UN Member States declared in 2016, in their
New Urban Agenda: “We will take measures
to establish legal and policy frameworks,
based on the principles of equality and
non-discrimination, to enhance the ability
of governments to effectively implement
national urban policies, as appropriate, and
to empower them as policymakers and
decision-makers, ensuring appropriate fiscal,
political and administrative decentralization
based on the principle of subsidiarity.”

So, what might subsidiarity look like in prac-
tice? What does an enabling environment look
like, and how do central and local govern-
ments go about establishing one? We now
turn to these questions.



8.1.2 Direct and indirect support
for local asset management

Central government support for local asset
management falls into two broad categories,
direct and indirect, as outlined in Figure 2.

Smaller, often rural, communities typically
receive more support from the national or
subnational (e.g. provincial, district or state)
levels than do larger ones, and this support is
more often direct.

Each level of government has roles to play in
the development of an enabling environment,
and we will explore them in this chapter. The
distribution of roles will depend on many
factors, but the following scoping ques-

tions can help:

Figure 2

What is the central government’s goal for
advancing local asset management?

Are there other levels of government (prov-
ince, state, region, district) under which
local governments are governed? Do

we use them to coordinate local govern-
ment services?

Which assets are currently governed by
which level of government?

To what extent does your government cur-
rently follow the principle of subsidiarity?

What resources are available within the
central government to support local
governments?

What are the asset management capac-
ity gaps and the support required by local
governments?

Central government support for local asset

management

Forms of direct support

Data management

* Maintaining databases of asset
inventory

* Producing maps of asset
inventory

Advisory services

Evaluating asset condition and
remaining value

Providing advice on maintenance
programmes and capital invest-
ment plans

Examples of direct support include:

* A province hosting digital asset inventories
on behalf of rural communities lacking the
means or technology to do this.

* Adistrict or larger municipality offering the
analytical services of a technician and engi-
neer to smaller communities at nominal cost.

Forms of indirect support

Capacity development
e Curating guides and best practices
* Funding development of tools

e Subsidizing AMAP development and use of expert
consultants

* Subsidizing training from third parties

Legislative, regulatory and policy environment
Reviewing and revising existing norms, rules and regu-
lations to promote local asset management
Intergovernmental transfers

Grants and loans that finance and incentivize sustain-
able local asset management

Examples of indirect support include:

* A national association forming a program of capacity development
cohorts to build and disseminate knowledge with central govern-
ment funds.

* A province embedding council endorsement of AMAPs in local
infrastructure grant program requirements.

299






8.2 Designing an
enabling environment

Advancement of asset management across
local governments is a process of continuous
improvement that can take many years. The
central government should establish clear cri-
teria for a path to performance improvement
that it expects local governments to follow.
The criteria can evolve over time as local
governments’ needs and the central govern-
ment’s expectations change. Along this path,
the central government should institute in-
centives and a support programme to nurture
asset management. A multi-year budget com-
mitment is required from the start to support
the enabling environment.

8.2.1 Underlying goals of and
practical approaches to central
government support

A common goal of central governments in
supporting local asset management is to
maximize the value of past, present and future
investments through good stewardship of
assets so that they provide reliable and afford-
able services to the entire population.

An important first step in developing an
enabling environment is to establish clear
central government objectives. These express
and reinforce the central government’s moti-
vation to support long-term positive change
across the local sector. The objectives not only
build a strategic rationale for asset manage-
ment but help local governments shape their
own objectives and operational principles, as
described in Chapter 2, Section 2.2.

We will explore five practical approaches that
the central government can take to support
local asset management. The outcomes of
each approach can help guide the central
government in setting objectives for building
and enabling local capacity. The approaches
are shown in Figure 3.

Figure 3

Five approaches to
advance local asset
management

Asset reporting

Investment planning

&

2

Capacity development

Good governance

Each approach focuses on a different aspect
of local asset management, as described
in Figure 4.

Beware that as you use these approaches

to advance asset management in your
country, you will likely encounter a related
question: should the central government
legislate an enabling environment or keep it
programme-based?

A legislated enabling environment is pos-
sible through national laws and regulations
that dictate requirements and parameters for
local asset management. A programme-based
environment is characterized by capacity de-
velopment incentives and initiatives.

Both methods can be effective in advancing
the development goals of central and local
governments. The answer to the question
above will depend on your country’s experi-
ence with each of these options, though it is
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best to apply an approach that uses a combi-
nation of both.

The legislated enabling environment formal-
izes central government expectations that
are necessary for local action. The legislation
should include direction that makes local of-
ficials, such as mayors, accountable for asset
management. Accountability means that
asset management is more than a compliance
exercise. For example, AMAPs being written
to comply with national direction but not
implemented for lack of involvement by local
elected officials is a result of low accountabil-
ity for asset management. This behavior likely
will not advance the achievement of local or
national development goals.

The programme-based environment should
make capacity development support acces-
sible to all local governments. The desired
outcomes, as outlined for each approach in
Figure 4, should be clearly and broadly com-
municated to help ensure a positive impact
from the programmes.6

The five approaches are complementary, not
mutually exclusive. For example, the good
governance approach can be combined with
the mechanisms of the asset reporting and fi-
nancial reporting approaches. In this enabling
environment, local governments could be
expected to evaluate the state of their assets,
use that information in a financial analysis
and report the findings to elected officials

in order to guide decision-making around
the budget.

In cases where the central government re-
quires the use of common tools by local
governments, it must also provide training
and support in the proper usage of these
tools. Such support should be ongoing and
evolve with changes in staff and technology.

When developing your country’s distinct ap-

proach to asset management, it is important

that you do not create a ‘tick in the box’ exer-
cise for funding eligibility or compliance. This
might not encourage local governments to

implement meaningful change in their asset
management practices. You can mitigate such
behavior by building incentives into which-
ever approach(es) you take and explaining
the value of the outcomes from the perspec-
tives of both central and governments. This
ensures that local governments improve their
asset management practices in a meaningful
way and feel a sense of ownership in doing
so. That way, the enabling environment is an
effort that local governments want to keep
building on.

8.2.2 Assigning budgeting
authority

We keep with the idea that investment deci-
sions involving trade-offs should be made
locally. In designing and rolling out an en-
abling environment for asset management,
you need to consider how the accountabilities
and financial responsibilities referred to in Sec-
tion 8.2 are distributed across varying levels of
government. Key questions about asset man-
agement governance include:

* What level of accountability for asset
management is currently placed on local
government officials?

* (Can local government officials make deci-
sions on budget allocations?

* If so, what portion of the budget is subject
to their decisions?

For instance, local governments that have
Asset Management Action Plans (AMAPs) must
have some degree of financial autonomy to
implement them. In other words, they need

to be able to acquire the necessary operat-
ing and capital funds and put them towards
improving the management of a priority
asset, as specified in their AMAPs. When local
governments maintain some level of financial
authority, they are able to take decisions on
budget allocation with less dependence on
outside funding and any attached conditions.
Local officials are then held more account-
able to ensure that they follow through on the



Figure 4

Five approaches—select mechanisms and outcomes

N

aoo Mechanisms w

Qutcomes
=

Asset reporting

The central government:

¢ Qutlines and standardizes a method to track asset condition, asset value and assess risk.

e Specifies how data will be inputted (the input form) for asset data collection.” OS
* Hosts the information in a central database with mapping capabilities for linear assets (e.g. roads, @'Lu*
water pipelines) and other assets as needed. {:O:}

Local governments assess their asset inventories and report asset information, including condition, to
the central government on a periodic basis.

AP The central government has more detailed, structured and reliable information to guide their asset
- management policy and planning.
o

. Local governments have a regularly updated inventory of their assets that includes their condition,
value and risks, and can access a map of their linear assets.

The central government prescribes a method for identifying, scoping, describing and prioritizing proj-

ects (e.g. using data on asset condition), and specifies how data will be inputted (the input form) for
project data collection.8

Local governments: o

* Report on a list of infrastructure projects identified as necessary for their community by asset type.
* Request project funding based on risk or other method prescribed by the central government.

Tt The central government can follow a more structured, standardized process to assess need and al-
z locate infrastructure funding.
o

R Local governments can make use of data on asset condition and other measures to support capital

investment planning, and can create evidence-based lists of prioritized projects.

Local governments:

e Submit financial plans and/or a rate application—the former can also be used as a basis for the latter. oo
¢ Include in their submission a short-term financial plan and a short-term capital investment plan, each

spanning three to five years, along with a long-term financial plan that spans 20 years or more.? o
* Report financial indicators such as operating surplus ratio and more.10
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The central government has a better view of the differences in financial capacity and expectations
across the local government sector. This helps them engage in more sound national financial planning,
including for infrastructure grant programs, existing intergovernmental transfer mechanisms, etc.

Local governments have knowledge of their short- and long-term financial position, and can evaluate
the impact of investment decisions on their financial position and indicators.

Capacity development

The central government:

* Mandates or creates incentives for projects and efforts that target underlying resource and capac-
ity challenges. There is an emphasis on the ability of local governments to deliver quality services to

their communities.
e Completes status checks on improvements through follow-up surveys. O

Local governments: O

* Measure their asset management readiness using a standardized method such as the Asset Manage-
ment Diagnostic Tool (see Chapter 3).

* Design and implement Asset Management Action Plans (on AMAPs, see Chapter 4).

M Local governments:

o * Improve their organization and asset management practices according to their own objectives,
capacity and pace.

* Adopt and develop asset management practices that work for them.

Good governance

The central government mandates or creates incentives for projects and efforts to address systemic

political challenges (i.e. electoral cycles) that prevent local governments from operating with a long-
term view.

and expected asset management processes, including:!!
* AMAP endorsement by elected officials
* AMAP implementation support

¢ Annual review by elected officials of progress in implementing the AMAP with a strategy to address
factors that impede progress

* Consideration of the AMAP in budgeting

Local governments adopt policies that specify their elected officials’ involvement in asset management ao

The central government can realign incentives away from short-term decision making at the local level.

N

- Local governments:
| ?

[

[

* Face public expectation that they will play a role in asset management.

* Must report on progress, or lack thereof, and explain how asset management needs are reflected
within the local budget.




implementation of the AMAP, to the benefit of
their communities.

Many local governments have at least par-
tial financial autonomy to decide on the
allocation of revenues across budget items.
They may also have the ability to generate
own-source revenues, e.g. taxes, user fees
and business licenses. Typically, though,
these revenues neither meet operational
costs nor match the size of the local gov-
ernment’s asset inventory, which drives the
need for outside financial support. Sound
asset management can help mobilize

such support: As illustrated in Chapter 1,
well-managed assets reduce expenditures,
increase revenue sources and bolster the
financial health of a local government. As a
result, central governments and the private
sector will deem the local government more
creditworthy and feel increasingly com-
fortable to invest at a larger scale. The box
“Strengthening asset management to access
debt financing” illustrates the benefits of
improved creditworthiness that results from

Figure 5

effective asset management.

Grants from the central government or
donors are essential sources of funding for
infrastructure assets for local governments in
developing countries. However, the funding is
usually in high demand such that the central
government or donor can effectively decide,
or earmark, how local governments spend
the money. Consequently, the funds may be
wasted on infrastructure projects that were
not local priorities. Moreover, local officials
and communities may not feel as strong a
sense of ownership in projects with predomi-
nantly outside funding.

Figure 5 illustrates the trends that result from
earmarked funds, which prioritize central
government or donor interests while dismiss-
ing local and evidence-based decisions on
investments.12

Realizing the sustained benefits of asset man-
agement can prove challenging if decisions
about local capital and operating budgets are
not founded on local asset management needs.

Central vs. local prioritization

Donor A

Donor B
funds

Local
Local need A
need B
Local
need C

Programmes more likely to prioritize central government and donor Evidence-based programmes more likely to prioritize local
goals without consideration or at the expense of actual local needs needs
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8.2.3 The elements of success

Creating an enabling environment for local
governments of all structures and sizes de-
pends on building in the right incentive

mechanisms and engaging in strategic col-
laboration with stakeholders (see Figure 6).

In this section, we explore the importance of

such factors and how to put them in place.

Figure 6
Elements of success
g 000
§§§ Align funding "’ Involve
incentives stakeholders

Align incentives with local
priorities and principles
of local decision-making
and long-term planning.

contribute to creating
and implementing an
enabling environment.

¥ |i|  Keep asset manage-

External stakeholders can

8.2.3.1 Align funding incentives
]

The right incentives can form
] . .
.\a the foundation of an enabling

v =@ cnvironment. They need to
= =2 e aligned with the range

of local priorities and principles of local
decision-making and long-term planning.
You can refer to existing legislation, such as a

Ay
H N rd
P L1 AN
= Make asset manage-

ment multidisciplinary ment accessible

Asset management can
benefit from integrating a
broad spectrum of skills,

perspectives and professional
backgrounds.

Long-term adoption of
asset management entails
different strategies for
local governments with
different capacities. Each
strategy comes with

its own tradeoffs and
benefits.

Strengthening asset management to access debt

financing

One important benefit of strengthened asset
management is that it can help local governments
gain access to debt financing for infrastructure
development when other sources of financing

are limited. This happens through two principal
mechanisms. First, the demonstrated ability of local

Most local governments, with the exception of some
larger cities, are currently not in a position to obtain
loans or issue municipal bonds on the open market,
and probably will not be able to for years to come.
However, in Cameroon, Madagascar, Morocco, Tanzania
and an increasing number of countries, institutional

governments to effectively manage public assets and
finances and to adopt a longer-term perspective on
their financial position improves their credit rating, or

their creditworthiness in the eyes of potential creditors.

Second, an inventory of local government assets and a
solid plan of how to manage, maintain and use them
can provide valuable collateral for local governments
to borrow against. A responsible and forward-looking
management of local government assets can thus be
a crucial step towards gaining access to debt financing,
which in turn can help ensure the maintenance and
expansion of the stock of local government assets in
the long run.

lending mechanisms have been put in place—

often with the involvement of central government

or development partners—that facilitate local
government access to debt financing for infrastructure
development while providing safeguards that help
bring down interest rates and lower the risk of default.
These lending mechanisms are often accompanied

by technical assistance and capacity-building for
borrowers to further strengthen their ability to
effectively manage their liabilities and assets.

Contribution provided by Gundula Loffler, Research Fellow
at Overseas Development Institute, for the purposes of this
handbook. Adapted with the author’s permission.



‘Local Government Act’ or even the country’s
constitution, to understand what falls under
the mandate of local governments. With in-
compatible incentives, local governments may
favor subsidized projects over those they had
prioritized based on local needs. This reverses
progress achieved under the local govern-
ment’s AMAP by redirecting resources to meet
programme requirements stipulated by a
higher authority.

In its intergovernmental transfer programmes,
the central government should consistently
encourage local governments to take a
long-term, strategic approach to their in-
vestments in line with their AMAPs. These
programmes should demonstrate an ongoing
commitment to community-driven work that
aims to place the majority of funding deci-
sions in the hands of local governments. Your
country can achieve this in several ways.

1. Build asset management into the as-
sessment criteria for intergovernmental
transfers.

Existing programmes usually focus on a
particular project to be funded. Instead, the
national government can allocate funding
based on how the local government has been
managing its assets, including those outside
the project in the wider asset portfolio. A
broader assessment can shed light on why a
funding application was submitted in the first
place. Was it due to, say, inadequate mainte-
nance? If so, poor stewardship of public assets
should not be rewarded with subsidies, no
matter how worthy the project may be. Once
the underlying issue is addressed, for example,
through the design, adoption and at least par-
tial implementation of an AMAP, applications
should be reassessed.

2. Scale expectations for local asset manage-
ment according to the size and financial
position of individual local governments.

A local government'’s size and financial stature
are strong indicators of its ability to adopt
asset management practices. Stakeholders

should therefore understand that one local
authority might not have the same capacity
or resources for asset management as an-
other. Evaluations should consider and adjust
for these differences, with assessment criteria
designed not to discourage applicants but

to drive them to improve current practices.
By encouraging local governments to apply
the Asset Management Diagnostic Tool (see
Chapter 3) and AMAPs (see Chapter 4), the
central government can understand some

of the disparities between goals, resources
and current practices within the local govern-
ment sector.

8.2.3.2 Involve external stakeholders
o --:  External stakeholders can
. contribute to creating and
_q h = implementing an enabling envi-
-1 - ronment. Figure 7 shows three

groups of external stakeholders and explains
how they might be useful.

You will need to ensure the participation of
potential partners or sector leaders with expe-
rience advancing values that align with asset
management, such as improved governance.
For example, a sector leader could be some-
one from academia, a non-profit (including
NGOs) or industry who has helped improve
access to potable water and sanitation.

Start by identifying businesses that provide
infrastructure services and asset management
advice, associations that offer professional
development opportunities and not-for-
profits that focus on municipal infrastructure.
In countries where these stakeholder groups
actively engage on asset management, cen-
tral governments should consult them when
developing and implementing the enabling
environment.

The central government can also utilize ex-
isting networks, such as local government
associations, that span multiple or all regions
to jointly design the enabling environment
for asset management. Such collaboration
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Figure 7

External stakeholders and why they can be useful

Academia

o

« Provides an academic basis for programs
. Incentivized to advance research that helps government and business
sectors tackle societial issues

/ Business (including consultants)

i}

SIS

can engage a large portion of the local gov-
ernment sector and secure political buy-in
from stakeholders who have influence with
member governments. This engagement
takes a bottom-up approach and will ensure a
sustainable enabling environment.

8.2.3.3 Keep asset management
multidisciplinary

@®® Asset managementis not only
a multi-stakeholder process
"’ but a multidisciplinary one. It
can benefit from integrating a
broad spectrum of skills, perspectives and
professional backgrounds. Therefore, the
development and implementation of the
enabling environment should explicitly en-
courage multidisciplinary efforts. The central
government can do this in different ways.

1. Encourage a common understanding of
assets and asset management among
stakeholders with diverse perspectives.

« Provides hands-on knowledge and experience
« Incentivized to support clients in implementing workable solutions

Not-for-profits (i.e. industry associations)
Incentivized to provide meaningful professional development and
networking opportunities

After all, what an engineer or a land-use plan-
ner considers an ‘asset’ may not be the same
as an accountant’s or an operator’s definition.
A technical advisory committee can help
establish common terminology, objectives
and processes that all units of levels of govern-
ment can understand and share. (We cover
how to establish a technical advisory commit-
tee in Section 8.3))

2. Promote multidisciplinary training to rein-
force the common language as well as to
prevent any one profession or group from
dominating.

Communities of practice are a proven way
to help practitioners of all professional back-
grounds share lessons learned and develop
solutions. The most effective communities of
practice represent all the administrative, tech-
nical, and financial skills critical to sustaining
local government services and assets.

A community of practice can be a collection of
local governments working on shared issues.



Alternatively, it can comprise industry associa-
tions working together to develop resources
and best practices. In either case, a commu-
nity of practice can make it easier for central
governments to roll out asset management
programmes across the local government
sector because members often come from all
different backgrounds and have unique net-
works of their own.

8.2.3.4 Make asset management
accessible

\\ ! y  Thejourney to long-term adop-
- - tion of asset management
-~ QIF  entails different strategies for

= local governments with different
capacities. Each strategy comes with its own
trade-offs but also its own benefits, as shown
in Figure 8.

It might prove difficult to determine when and
how to account for the diversity of local orga-
nizations in your country. Let us look at some
ways to make it easier.

Figure 8

1. Look for patterns.

During working sessions with stakeholders,
explore the asset management challenges
local governments experience and look for

patterns between similarly sized municipalities.

Use common scenarios when asking questions
to identify the core issues and explain why
they occur. For example, ask about experi-
ence of local staff having to make trade-offs
between maintenance or rebuilding. Once you
have grasped the core issue, understand why
it arose, how it was resolved and how it could
have been resolved differently.

2. Involve a technical advisory group.

This group can help review the findings from
stakeholder engagement to determine how
the enabling environment might differentiate
between small and large local governments.
Conduct follow-up consultations to validate
what you have determined and get addi-
tional insight into the needs of different local
governments. This will help your enabling
environment produce outcomes suitable to
governments of many shapes and sizes.

Trade-offs and benefits for small and large local

governments

e Small local governments may have few staff members, requiring each of them to play

multiple roles.

* The small size of these organizations can make it easier and more efficient to improve on
existing practices and see a positive impact. They often seek support from the central or
regional government to implement simple asset management solutions and methods

that fit their size.

Small local governments

* Because smaller local authorities make up a significant portion of any country’s local
government sector, ensuring that asset management is accessible to them can have a

significant positive impact on service delivery across the country’s population.

Large local governments have the benefit of greater resource capacity, but this comes with
greater complexity. They often require more coordination to, for example:

* Determine the trade-offs between new and existing investments (e.g. new garbage

trucks or building repairs).

Large local governments . .
engineering).

e Carry out initiatives involving more than one organizational department (e.g. finance and

* Complete inter-jurisdictional planning.
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Many medium-sized municipalities and most small municipalities and Indigenous
communities do not always have the necessary capacity to introduce asset man-
agement. This challenge is even greater in Canada’s smallest communities, some
of which face high staff turn-over rates and limited access to training.

Infrastructure Canada, p. 1313

Exercise 2

a. Choose one or more of the five approaches in Figure 4 and discuss how the approach(es) can
advance local asset management in your country.

b.  Answer the key questions about asset management governance for your government:

i.  What levels of accountability for asset management is currently placed on local government
officials?

ii. Can local government officials make decisions on budget allocations?

iii. If so, what portion of the budget is subject to their decisions?

c.  Which external stakeholders can contribute to an enabling environment in your country? (You
can refer to Figure 7 for some suggestions.,) Who in academia, business or the not-for-profit
sector specifically could participate?
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8.3 Establishing the
enabling environment

How can a central government develop an
effective environment for local asset manage-
ment across its local government sector? The
following phases and steps are collectively
drawn from the experiences of central and
local governments, not-for-profit organiza-
tions and businesses in Australia, New Zealand
and Canada. Their experience is relevant to
developing countries because it entails ele-
ments and processes common across all
countries.

As shown in Figure 9, establishing the
enabling environment involves three gen-
eral phases.

In the first phase, you build commitment by
formally obtaining political support and iden-
tifying key stakeholders who can advise you
throughout this process. In the second phase,
you identify and implement the approaches
and mechanisms discussed in Section 8.3.1
that work for your country. In the last phase,
you sustain the enabling environment devel-
oped. Just as you are following in the footsteps
of countries with established enabling environ-
ments, others will follow in yours. Your efforts
will demonstrate how to mitigate risks and
ensure the continued advancement of local
asset management across the sector.

Figure 9

8.3.1 Build commitment

To create an enabling
environment best
suited to your coun-
try, you need input
from stakehold-

ers who can help
promote asset man-
agement and put it into practice across the
local government sector. Assembling a techni-
cal advisory committee of experts will prove
essential to this. (See box titled “Establishing a
technical advisory committee”)

\ 1y
Moy Build
/‘Y/commitment

Before getting started, it is crucial that senior
government officials with the right level of
decision-making authority commit to asset
management. Their commitment can provide
some leverage and credibility to local govern-
ments, particularly those that are smaller and
in rural areas, when they engage with groups
outside your central government.

8.3.1.1 Establishing central
government support

At the early stages of developing the enabling
environment, local government officials may
consult central government officials with
decision-making powers and keep them regu-
larly updated on their progress. Depending
on the jurisdiction, these officials might be the
Minister, Permanent Secretary, Vice Minister

Enabling environment development phases

V1
Moy’ Build

°
/‘Y/commitment

Develop

!é ) the enabling
environment '

Sustain the

QQO enabling

environment
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or State Minister with responsibility over local
government, infrastructure or other sectors
from which local government programmes
are issued. As key representatives of central
government, they hold significant author-
ity over the local government sector. Their
decisions can influence how the enabling
environment takes shape —and their contin-
ued commitment will ultimately determine
whether it flourishes or fails. Therefore, they
need to be engaged at every phase.

In the initial phase of building commitment,
a good starting point is to discuss national

for both central and local governments to
strategically propose new, more effective
asset management practices. Once senior
central government officials buy into local
asset management efforts, they should for-
mulate concrete, overarching goals for the
enabling environment to guide these efforts
(see Section 8.2.1). Goals provide an incentive
for investing time and effort into the enabling
environment.

In the next section, we look at the concrete in-
volvement of a technical advisory committee
in developing and supporting the enabling

investment and expenditure priorities. This environment.
can open up meaningful dialogue between
elected officials, civil servants and local gov-
ernment stakeholders on, for example, how
other countries enhance their infrastructure

budgets. Ongoing dialogue is an opportunity

Establishing a technical advisory committee

Technical advisory committees, also known as technical working
groups, have guided many central governments in developing an
enabling environment for local asset management. Working with
such a committee is the best way to identify gaps and capacity
development priorities for asset management within your

Local government professions and groups
* Finance officers
e Association of municipalities

country’s local government sector. * Public works operators
These committees can prove pivotal in determining the * Managers' association
approach and mechanisms for creating an enabling environment. * Land-use planners

Subsequently, they can advise on ways to measure progress
within the enabling environment. They also help ensure that the
enabling environment actually meets the asset management
needs of the local and central levels of government.

* Engineers

When setting up a technical advisory committee, consider the following:

* The committee needs to be well rounded. It should include academics, consultants, local association representa-
tives and local government employees drawn from different departments and positions.

e Where possible, committee members should be members of their professional community known for their con-
tributions to local infrastructure management.

* Stakeholders that may negatively influence the process (e.g. those with strong vested interests) should not sit on
the committee. They include individuals with political affiliations and solution vendors (i.e. firms that promote a
proprietary tool).

* You should also avoid having elected local officials on the committee. Their involvement could hinder the
process in which asset management capacity gaps need to be discussed openly and independently within com-
mittee proceedings. These gaps are within the administration of local government and should not become the
topic of political discourse. Training local elected officials on asset management is an effective policy tool you
can implement once you have created the enabling environment.
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8.3.2 Develop the enabling
environment

. Develop
éé )theenabling

environment

Expanding on the
previous phase

of building com-
mitment, the
development of an
enabling environ-
ment consists of five
key steps (see Figure 10):

A. Exploring the state of local asset manage-
ment and how it relates to central-level
objectives.

B. Consulting the local government sector.

C. Proposing an approach for the enabling
environment.

D. Consulting again with the local
government sector about the pro-
posed approach.

E. Implementing the programme.

Figure 10

These five steps are fundamental, and the
order in which they are completed can vary
depending on the needs and circumstances
prevailing in your country. Some steps might
need to be repeated, for example, in order to
incorporate the many stakeholders involved.
Figure 11 lays out three different sequences for
developing the enabling environment based
on the five steps. You can select the one that
you think works best, or create your own.

While completing the five steps, there should
be follow-up meetings between senior cen-
tral government officials and practicing local
governments to ensure the work continues to
align with the set goals for local asset man-
agement (see Section 8.2.1). This can sustain
support from the central government and
give it opportunities to provide direction at
key moments where decisions about next
steps are needed.

Feedback from senior government officials
should not focus on methods—the how—for
developing the enabling environment or

Steps to develop an enabling environment

Explore the Cotr:eu:(t)é;llth
heart of the
; government
issues
sector

Figure 1

Propose
approach

Consult again

with the local Roll out the

programme

government sector

Potential development sequences

A B D)
Explore Consult Consult again
A B A B D
Explore Consult Explore Consult Consult again
D
Consult again (T ETET

A B C
Explore Consult Propose
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advancing local asset management. Rather,
their input should focus on the desired
outcomes—the what— of the enabling
environment. Senior officials will lead most
effectively by keeping everyone’s attention
on the goal, not by unilaterally determining
policy options.

8.3.2.1 Exploring the issues

This exploration step
aims to set local asset
management challenges
in the context of central
government objectives.
Here, you also identify
long-standing pain points and convert them
into opportunities for improvement. This
can reinforce the need and demand for an
enabling environment. Engaging in such
dialogue helps to gather background infor-
mation with which to design the enabling
environment and a programme to achieve
and sustain it.

Explore the
heart of the
issues

To gather this information, you should estab-
lish a technical advisory committee and assign
someone as the central government technical
focal point for an enabling environment. Then,
you should familiarize committee members
with asset management basics, as presented in
chapters 1 and 2. This will ensure a wide spec-
trum of central and local stakeholders shares a
common understanding of the basics before
applying it to their own experiences. Take note
of committee members’ questions and com-
ments as they learn about asset management.
These will give you your first glimpse into local
realities.

During follow-up working sessions, examine
with the committee how local governments
currently experience each aspect of the asset
management framework, described in detail
in Chapter 2 (on page 30). Produce a broad
picture of the current state of asset manage-
ment across the local government sector. Be
sure to discuss the following:

* Infrastructure funding

* The distribution of central and local govern-
ment asset management responsibilities

* How the distribution impacts the quality of
local services

During discussions, gather specific feedback
pertaining to your local government sector.
You may need many working sessions spread
over multiple days for the committee to agree
on their assessment of the current state of
local asset management in the jurisdiction.

Preliminary findings from the working sessions
can be shared with high-level central govern-
ment officials as a way to keep them informed
and invested in the process, but it should be
made clear that the findings remain to be vali-
dated through sector-wide consultation.

8.3.2.2 Consulting local governments

Consultations with the

Consult with local government sector

the local will serve to validate the

government committee’s assessment
sector

and, more importantly, to
get broader and deeper
insight into local asset management challeng-
es and gaps.

One way to get these valuable inputs is to
host a series of consultations with various
regional groups across your jurisdiction to
get a broad view of the issues and give local
asset management more visibility. This also is
a valuable opportunity for you to meet local
elected officials, administrators and staff,
and to get their perspectives directly. These
exchanges can take the form of consulta-
tions with local governments and agencies
from a given region and talks with networks
of local associations and industry groups.

Most of your exchange with these stake-
holders should focus on the challenges they
experience in managing local assets and
delivering services. Present the committee’s
conclusions to help focus the conversation.



Collective urban
development in the
Republic of The Gambia

Through the Transition State Facility, the African
Development Bank provides additional development
finance to fragile states. Part of the facility’s project
portfolio is the Republic of The Gambia’s Greater Banjul
Area: Sustainable Urban Development Programme 2020-
2040 (GBA-SUDP), with implementation support from the
United Nations Office for Project Services (UNOPS).

The Bank will support the Gambia Ports Authority, the
Banjul City Council, Kanifing Municipal Council and
Brikama Area Council in developing and rolling out
reforms in their respective development and investment
plans. The GBA-SUDP project is comprised of a Digital
Urban Master Plan and Capacity Building Program for the
three municipalities and port authority who are working
collectively to respond to urban expansion in the coming
years. The overall aim is to put in place innovative
mechanisms to support an increase in local revenue
generation and collection, improve the delivery of basic

Your goal is to receive direct feedback on the
validity of the conclusions and to identify any
missing gaps. It is not yet time to define the
solution because we are not yet certain of
the problem.

Expect that local stakeholders will want to
address the relationship between their juris-
dictions and the central government. This is
something that a representative of the central
government should be explicitly prepared to
speak about based on the committee’s work
in the previous step.

At least two committee members should
attend each consultation. They can help the
central government communicate the benefits
of asset management and their own prelimi-
nary assessment. Through this involvement,

services and adopt the decentralized approach as stated
in the National Development Plan (2018-2021).

The project will immediately provide innovative enabling
tools to improve local revenue collection for the
maintenance and implementation of community-based
infrastructure. With a view to optimizing tax collection,
project activities include integrating, on the one hand,
new methods of property valuation and, on the other
hand, revenue management systems and property
databases in the target areas. The digital masterplan for
the GBA will also employ the latest technologies in GIS
mapping and institute a capacity training program.

Over time, these activities can improve the delivery of
basic services to the GBA and leverage other resources
from the private sector for downstream financing of
urban infrastructure. Through technical support and
institutional strengthening, the GBA-SUDP project will
help raise local revenues and investment capacity in
order to strengthen infrastructure resilience in a rapidly
urbanizing country.

Contribution provided by the Department of Infrastructure
and Urban Development at the African Development Bank
for the purposes of this handbook. Adapted with the authors’
permission.

they should also monitor the process and
review subsequent reports and documenta-
tion to ensure their accuracy.

Document your findings from the sector-wide
engagement and report these to the relevant
higher-level central government officials
before using them to outline the enabling
environment approach and mechanisms.

8.3.2.3 Proposing an approach

The technical advisory
committee should remain
involved through the
next step: outline an en-
abling environment and
propose an approach to attaining it. After all,
the committee helped to assess the state of

Propose
approach
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local asset management, and its members are
drawn from key stakeholder groups.

Your exploration of possible solutions with
the committee should start with a review of
the central government’s goals for the en-
abling environment and a recap of the five
means through which central government
can support local asset management. This is
an opportunity for you to gather insight and
first impressions on how the approaches de-
scribed in Section 8.2 can now be applied (see
Figure 13).

Figure 13

Five approaches to
advance local asset
management, revisited

Asset reporting

Investment planning

O

Capacity development

Good governance

Here is what you need to do: document com-
mittee members’ observations about what
specific jurisdictions are doing; their experi-
ences can provide a sense of what may or
may not be achievable locally and why. Use
the findings from this first working session

to start outlining what an enabling environ-
ment might look like. You will likely need to

hold subsequent working sessions to reach

an agreement on the scope of a proposed
enabling environment that you can present to
the wider local government sector.

In completing this step, try to minimize redun-
dancies between the enabling environment
under development and other government
initiatives already under way. Make sure that
local governments do not have to do the
same work twice —for example, submitting
infrastructure investment data to two separate
central government bodies.

The enabling environment you draft with the
committee should include success factors
such as those presented in Figure 14.

As in previous steps, you should share the
documented results of the working sessions
across the central level to refine strategic
guidance before presenting proposals to local
governments for their more detailed comment
and amendment.

8.3.2.4 Consulting again

Once you have worked
with the committee to
devise a proposed solu-
tion, you should plan
for a second round of
consultations. This criti-
cal step can help uncover unforeseen negative
impacts of the proposed enabling environ-
ment that you should correct or mitigate
before proceeding to implementation. As with
the previous rounds, and for the same rea-
sons, at least two committee members should
attend the consultations.

Consult again
with the local
government sector

This new round of consultations might also
involve several rounds of meetings and should
focus, primarily, on verifying:

* Whether the proposed programme is
likely to help local governments face the
challenges of managing local assets and
delivering services.

¢ Whether it can be achieved.



Figure 14

Enabling environment characteristics for success

Include a performance measurement method that will demonstrate progress by local govern-

M I . . } . o
easurable ments in developing and improving asset management capabilities.
) Have achievable and appropriate targets in line with the goal(s) outlined by the central govern-
Achievable :
ment. (Refer back to Section 8.2.1.)
Supportive Include sufficient support and incentives for local governments to move forward.
Realistic Allow enough time for local governments to make substantive progress and not be unfairly

penalized when they face obstacles, which is inevitable.

* What timeline and support structures will
enable long-term success.

The things you want to verify will largely cor-
relate with stakeholders’ questions, depicted
in Figure 15, about how the enabling envi-
ronment is likely to affect them. After all, the
enabling environment represents change. You
can manage attitudes towards this change by
encouraging open dialogue throughout the
consultation sessions.

Document the recommendations collected
during the sector-wide engagement as they
will help you finalize the local asset manage-
ment enabling environment. Report these
recommendations at the central government
level before proceeding to the final step, that
of implementing the programme.

8.3.2.5 Implementing the programme

Once you have com-
pleted the previous steps
Rolloutthe o determine the goal,
programme  approach, inputs and
mechanisms needed for
the enabling environment, you are ready to
implement the programme that will result in
the establishment of that environment.

Figure 15

Stakeholder questions
about the enabling
environment

When do we need
to have the work
completed by?

How will this How will the
impact the work central
| do for my government
community? help us?
Enabling

environment
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Be sure to follow the administrative pro-
cesses of your central government regarding
how to secure programme funding, estab-
lish a programme directorate, work with
external stakeholders and report on pro-
gramme outcomes.

There are a few key points to remember.

The programme roll-out could include the
allocation of public funds to local govern-
ments and to external stakeholders to
advance asset management capacity build-
ing projects. Any allocation of public funds
should follow local procurement rules and
fairness guidelines. The perception that the
enabling environment unfairly favors cer-
tain groups could reduce support for asset
management.

Exercise 3

If you find that after a few years the enabling
environment is not leading to the desired
outcomes, you may need to review its struc-
ture. Other countries have experienced this.
You can prepare for the possibility from the
very start by building a certain amount of
flexibility into the programme structure and
processes. This will help you change course as
and when needed.

8.3.3 Sustain the enabling
environment

ﬁ Sustain the
¥ enabling

Q environment

It will take many
years for local gov-
ernments to adopt
advanced asset man-
agement practices.
The primary threat

a. Select a sequence for developing your enabling environment based on the five steps intro-
duced at the beginning of section 8.3.2. Feel free to refer to the examples in Figure 11.

b. List three main challenges you foresee in developing an enabling environment and how you

would address them.

Challenge

How to address it



to this process is a change in central govern-

ment. A secondary threat is a gradual decline
in interest for it on the part of the local sector
broadly and the professional community spe-
cifically. Here are ways to mitigate these risks.

8.3.3.1 Sustaining political support

You should expect that the people involved

in developing or implementing the enabling
environment might change roles while the
local government sector is still adopting

local asset management. This change can
negatively impact the enabling environment.
Changing central government priorities can
also lead to a loss of funding and reductions in
programme staff. This is why it is important to
maintain buy-in for asset management across
the political spectrum and among all political
parties without letting politics influence the
work of asset management.

It is often difficult for municipalities
to secure funding for infrastructure
improvements or replacement, or
to maintain existing funding levels.
Asset management planning is a
proven tool for maintaining and
elevating levels of service for [in-
frastructure] systems and planning
system renewal and upgrades.

United States Environmental Protection Agency14

All parties should be inclined or persuaded to
make the implementation of asset manage-
ment a priority, because all can derive the
benefits—from improved governance to fiscal
conservation and improvements in service
delivery that win the population’s approval.

Therefore, representatives of the local gov-
ernment sector who engage with central
government should frame local asset manage-
ment as a solution. They should ensure that
political players see that local asset manage-
ment benefits them as well.

8.3.3.2 Sustaining momentum

The negative impacts of infrastructure invest-
ment programmes that misalign with AMAPs
can be severe and difficult to overturn. There-
fore, you should monitor and address, on an
ongoing basis, the risk of such programmes
being implemented by the central government
and donors. Recall from Section 8.2.2 the pre-
ferred forms of direct and indirect support from
the central government. The underlying objec-
tives for these programmes should always be
to maximize the value and ensure the sustain-
ability of investments in public assets.

Using infrastructure grant subsidy pro-
grammes as an example, Figure 16 considers
some ways to ensure they align with the work
of asset management.

The risks will have been mitigated when you
consult with communities of practice about
risks to asset management progress in the de-
velopment of new infrastructure grant subsidy
programmes, and when these programmes
demonstrate strong support for and use of
asset management initiatives and AMAPs.

8.3.3.3 Sustaining individual and group
interest

After a few years, you may find that local
governments have improved their methods
as they adopt asset management. Even so,
interest in asset management can diminish

as other urgent matters take hold. Feedback
loops, such as the one shown in Figure 17, can
minimize this risk by enabling communities
of practice and central governments to be
responsive to the needs of local government.

e Monitor and Ask

Survey the local government sector and par-
ticipants of asset management programmes
and initiatives about the progress achieved.
(e.g. How many local government represen-
tatives attended training events? Have they
developed an AMAP? Is the AMAP being
implemented, and if not, why?)
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Figure 16

Align investment programmes with local asset
management plans

Assess impacts

Address impacts

To mitigate the risk of undoing local government sector progress in asset management, ensure
that the positive and negative asset management impacts of a programme are assessed
before it is implemented. Negative impacts include local governments using grants to build
new infrastructure for which they cannot afford to pay life cycle costs, such as operations and
maintenance.

Programme developers should ensure that positive impacts on local asset management are
maintained and communicated at programme roll-out to bolster ongoing asset management
capacity building efforts. The central government and donors should remove potential nega-
tive impacts of grant subsidy programmes on local government asset management before
finalizing the programme requirements

The programme and policy team responsible for developing the programme should complete

GDO an asset management impact assessment based in part on consultation with practitioners and
the local government sector. The consultation can touch on subjects other than local asset
management, such as administration and reporting requirements, but impacts on local asset
management must be among the subjects discussed. The consultation can help verify whether

Consult on the programme processes and outcomes are consistent with the promotion of asset manage-
impacts ment and inform any necessary adjustments.
Figure 17 * Analyze
F db k I Compare results from the monitoring against
ee ac OOP expected outcomes of the enabling environ-

Sustained

ment. Verify if outcomes are being achieved
and identify possible gaps or misalignments
to correct. (e.g. Why might local governments

Monitor and ask not be using asset data to support capital

investment planning? What are some barriers
to AMAP implementation?)

* Plan

Review the results of the analysis with the
technical advisory committee and identify
opportunities to improve the enabling envi-
ronment. Always consult the local government
sector to validate the assessment and the ef-
ficacy of proposed solutions.

interest

* Implement

As you update the enabling environment,
keep key stakeholders in the loop to ensure
that desired outcomes are well understood.

Plan

To keep asset management relevant to the



local government sector’s needs, the central
government and its partners must first know
how needs have evolved over the years. New
demand for specific knowledge areas of asset
management may have emerged that require
new programmes and initiatives.

The community of practice and other part-
ners can assess this through different means.
For instance, they can assess the quality and
completeness of AMAPs that are submitted
by local governments to determine knowl-

edge gaps across the local government sector.

Alternatively, the compilation of information
on local government readiness can also help
determine the training needs of the local gov-
ernment sector.

The community of practice can also send
special purpose surveys to local govern-
ments or to members of different professional
communities. The surveys can be about the

Exercise 4

asset management challenges they face in
their organization or their asset management
training needs.

Indications that positive feedback loops are
succeeding include:

* The community of practice uses information
on the status and needs of local govern-
ment as the basis for the development of
new asset management tools and training.

* Local organizations and professionals
continue to see value in communities of
practice because of the ideas, tools and les-
sons they derive from them.

* To central levels of government, the
macro-level indicators show central levels of
government that asset management capac-
ity is growing across the local government

sector and should continue to be supported.

This section presented three facets of sustaining the enabling environment. List specific ways that your
government can sustain (1) political support, (2) momentum and (3) individual and group interest.

How to sustain ...

Political support Momentum

Individual and group interest
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Introduction

As the custodian of local government assets for [Insert local government title], it is important that
we conduct our asset management activities in the most efficient and effective manner. We have
analyzed our current asset management practices and determined that there are target areas
where improvement is desirable. In order to realize these improvements, we must do further
analysis to identify shortfalls against current asset management best practices.

The output of this process is a series of prioritized actions, together with context and sound rea-
soning for taking these actions. This is known as an asset management action plan (AMAP).

Purpose of an AMAP

An AMAP is a means of comparing our present asset management knowledge, practice and docu-
mentation against good asset management practices and identifying gaps. The AMAP prioritizes
these actions and sets timely goals and clear ownership and responsibility for delivery (Figure 1).

An AMAP can relate to one or more assets and is based on a number of pillars:

1. The local government asset management framework, i.e. the overall vision for the manage-
ment of local government assets, including objectives, targets and links to the broader city
vision and capital investment plan, if it exists.

2. Anassessment of stakeholders involved in managing the asset(s), a review of their specific
functions and setting a performance goal for one or more priority assets in line with the local
government asset management framework and national policies and regulations on asset
management that govern the management of the selected asset.

3. Areview of the types of methods, technologies and tools used in managing the asset (asset

Figure 1

The foundations of an AMAP

Step 1 Step 2 Step 3 Step 4 Step 5
Establish Identify Review current Identify Formulate
asset management stakeholders and asset management improvements to and implement
policy and/or set performance methods and close gaps and actions to improve
framework goals for priority technologies meet goals asset performance

asset

Guidance from Asset Management
Diagnostic Tool



inventory database, asset management software, valuation techniques, life cycle manage-
ment, strategic portfolio reviews, integration of asset management needs in annual budgets,
reporting and auditing of the asset).

4. A performance assessment of these asset management practices against the stated objectives
and a clear identification of gaps and areas for improvement.

5. The formulation of concrete actions by all relevant stakeholders that addresses the identified
gaps and links proposed actions to improve the management of the asset to the current and
medium-term local government budget.

This AMAP works through these five pillars (steps) and intentionally concentrates on the improve-
ment of one of our assets:
[Insert asset name or asset group name].

[Insert brief explanation on why this asset has been selected and its criticality to your local government
and community].

It is our intention to develop future AMAPs for other assets and asset groups.
Assumptions and constraints

Assumptions

This AMAP has been developed with a number of assumptions. It is important that it is understood
how they relate to the action plan. Should any of the major assumptions change, the plan should be
re-visited and, if necessary, revised to ensure that it is still relevant and achievable.

* [Insert bullet-form assumptions with brief explanation on why the assumption has been made and
how it relates to the AMAP.]

Constraints

In addition, the development of this AMAP was limited by some internal and external constraints.
These are set out below along with a brief explanation of how they relate to the AMAP. If any of
these constraints are removed in the future, the AMAP will be reviewed to see if the change im-
pacts goals, timing or outputs. If required, the AMAP may be revised to reflect the removal of the
constraint.

Internal

* [Insert bullet-form internal constraints with brief explanation of how they relate to the AMAP]

External

* [Insert bullet-form external constraints with brief explanation of how they relate to the AMAP.]
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Section 1—Local government asset management
policy framework

The local government of [Insert title] has developed an asset management policy framework based

on the following:

* General principals of good asset management practice

* The [Insert local government title] strategic plan

* National, regional and local legislation and regulations as they relate to assets and asset
management

The asset management policy framework has been developed in alignment with our local govern-
ment’s strategic development goals.

The [Insert local government title] asset management policy framework’s main principles and objec-
tives are set out below and are used to guide the AMAP analysis, priorities and actions (You can
select 5-8 principles from the list below or include your own):

* We will strive to meet or exceed all national regulations, benchmarks and requirements related
to the management of our assets.

* Open and effective management and reporting of public assets is our civic duty.

* We will fight all forms of misuse, abuse or corruption related to the management of
public property.

* We commit to fair and equitable access and use of our assets regardless of race, colour, sex,

language, religion, political or other opinion, national or social origin, property, birth or
other status.

* We recognize the benefits of asset management, which include:
o Economic sustainability is strongly enhanced by reduced cost to deliver services.

o Social equity and benefits are realized because the community has more resources to pro-
vide services and amenities.

o Environmental sustainability and reliance are stronger because resources are conserved
and more attention is given to long-term solutions rather than short-term affordability or
convenience; moreover, proper valuation of environmental assets, such as lakes, rivers and
groundwater, allows land and other assets to retain value.

o Citizens enjoy more dependable service levels without unexpected failures and indefinite
interruptions.

o The financial viability of the local government is enhanced because future costs are antici-
pated and reserves set aside.

o The transparency of government is enhanced which leads to better communication with the
public and grows citizen trust and confidence.

s Communication is more effective with rate payers, elected officials, financial rating organiza-
tions and regulatory agencies because plans and results are documented and shared.

* We will designate a focal point for asset management who will prepare and convene regular
meetings to discuss how our asset management practices can be further improved to the ben-
efit of our citizens.

* We recognize that asset management is a multifaceted and multi-stakeholder process that



involves demand, life cycle and financial management, and we commit to include all relevant
parties in our efforts to enhance our asset management practices.

* We will commit to providing the resources to deliver on our asset management objectives.

* We will ensure we have the appropriate organization, policies and procedures in place to sup-
port asset management and achieve our objectives.

* We will report regularly on our assets and our asset performance.

* We will involve and inform the public on important decisions related to the acquisition, repair or
sale of our assets.

* We will include financial asset management needs in our annual budget and medium-term
fiscal expenditure plans.

* We will implement a user-friendly and functional asset management module that complements
or is integrated into our current IFMS and other public financial management systems. We will
train all relevant staff in its implementation.

* We will continue to improve our asset management practices and systems.

The [Insert position title] has been designated as the focal point for asset management in our local
government and is responsible for holding regular asset management meetings with all relevant
stakeholders.

[Note: If a policy framework and strategy do not exist, this section can be a separate activity and an
AMAP can be developed just for it. Refer to the writing guide for examples and assistance on writing
an asset management strategy. You can find the guide at: https.//www.un.org/development/desa/
financing/capacity-development/home]

Section 2—Priority assets, stakeholders and
performance goals

Section 2a—Identifying priority assets

The asset selected for the development of this AMAP was determined to be one of the local
government’s priority assets. The reasoning behind this selection is based on the importance of
the asset to the local government and stakeholders and the impact on those stakeholders should
the asset fail and fall out of service. The reasons for choosing the stated priority asset are shown
in Table 2a below. [Select one asset from your Diagnostic Tool assessment, choose a different priority
asset or refer to the writing guide for processes and tools to help you determine priority assets.]

Section 2b—Stakeholders

Table 2a below lists and categorizes key stakeholders as they relate to the priority asset we have
identified. Their interest and influence are important and form a significant part of how we will
shape our asset management practices. The stakeholder information will be used to help identify
service needs, gaps and actions later in the AMAP.

[Where applied you can use your UN DESA Asset Management Profile and Assessment of Needs as well
as your Local Government Performance Assessment, if applicable, to help complete this section.]

Name of priority asset:
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Section 3—Current asset management methods

Having clearly established the key internal and external stakeholders and the performance goals for the priority assets, we must now
consider the processes, methodologies and tools that stakeholders use in the management of the priority assets. This will help us
identify where current processes fall short of the requirements set out in our performance goals.

Table 3 below, identifies the current methods and tools used by the key stakeholders listed in Tables 2a and 2b. These methods and
tools were reviewed to see if they met the needs of the local government in trying to achieve the performance goals that were set
for [Insert name of the identified priority asset]. [You can use your UN DESA Asset Management Profile and Assessment of Needs or other as-
sessment, where available, to help complete this section.]

Table 3

Asset management methods
Active stakeholders Which methods and tools do your stakeholders currently use to manage the priority
Include the stakeholders identified in the previous template who asset?
actively manage the asset at a strategic or operational level. If nothing, write ‘NOTHING'.
E.g. Finance Chief, Municipal Engineer, Operators or those who E.g. asset ledgers, accounting ledgers, asset management software, valuation techniques, life
maintain priority assets cycle management, strategic portfolio reviews, integration of asset management needs in annual

budgets, reporting and auditing of the asset, physical assessment tool or procedure
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Follow up and review

This AMAP is a living document. Responsibility for review and update lies with the asset manage-
ment focal point and the following stakeholders:

[Insert list of people with review and update responsibilities. The list should be in priority order and
should be brief to avoid confusion.]

Key stakeholders responsible

for review and update Responsibility

The AMAP will be reviewed every six (6) months or upon significant change in any assumptions or
constraints, stakeholders, legislation or regulation. Reviews may result in drafting and distributing
a new AMAP to all affected stakeholders.

This AMAP and subsequent updates or progress reports will be communicated to all stakeholders
listed below:

[Insert list of main stakeholders to whom this AMAP and progress updates will be sent.]

Name Title Contact information
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Moving from policy design to implementation
is never easy. Over the course of four years, UN
DESA and UNCDF piloted the Asset Manage-
ment Diagnostic Tool and Asset Management
Action Plans (AMAPs) with more than 40

local governments in four Least Developed
Countries — Bangladesh, Nepal, Tanzania and
Uganda. Our experiences have informed the
development of these asset management
tools as well as this handbook.

Local circumstances were already challenging,
and the onset of a pandemic caused by the
coronavirus disease (COVID-19) has only exacer-
bated, albeit to varying degrees, the difficulty
of implementing the tools across the municipal-
ities. Adding to the wave of lockdown measures
seen worldwide, countries are seeing a drastic
shift in local policy priorities as they scramble
to respond to the health and economic fallout
of COVID-19 and the crises emerging from it.

Thankfully, as countries shift from response to
recovery mode, asset management has gained
renewed importance on the policy agenda.
National and local governments are seeing
how well-managed assets can contribute to
robust response and recovery.

This annex presents a distillation of local expe-
riences with the Diagnostic Tool and AMAPs

in Bangladesh, Nepal, Tanzania and Uganda.
Despite —and because of —the challenging
contexts in which these tools were developed,
progress has been encouraging. This has been
especially so where the central government
has provided sustained political support.

On the following pages, references to mu-
nicipalities, local governments and countries
apply only to the ones that were assessed.
Such references should not be generalized to
all local governments in those countries, nor
to other countries. Moreover, the information
that follows reflects only the circumstances
that existed at the time of applying the tools
and preparing this publication.

Insights from the
application of the

Diagnostic Tool

As presented in Chapter 3, the Asset Man-
agement Diagnostic Tool includes an on-site
assessment in which the current asset
management practices of the local gov-
ernment are assessed through a series of
questions. A total of fourteen questions are
split among three areas of inquiry: Under-
standing and defining requirements; Life cycle
decision-making; and Asset management
enablers. This section compiles the responses
from municipalities in the four pilot countries
that applied the tool.

Understanding and defining
requirements

1.  Assetinventory data

* Local governments distinguish between
movable and immovable assets, and be-
tween expendable and non-expendable
assets. Record-keeping for immovable and
non-expendable assets, including buildings,
land, parks, roads and bridges, tends to be
insufficient or non-existent. This is prob-
lematic as these assets are often the most
critical to a community.

* Where data on critical assets is available, it
frequently lacks vital details, such as initial
and current book values, depreciation costs
and dates of purchase —all necessary com-
ponents of life cycle asset management.

* Data collection methods often do not
support reliable, accurate and complete
asset inventories. In Uganda, some local
governments have to rent asset storage
sites several kilometres from the headquar-
ters, making it inconvenient to maintain
supervision and conduct regular on-site
inspections. In Bangladesh, officials said that
inspections were not verified by reports,
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making it difficult to track who conducted
the inspection, when and what the findings
were. In Tanzania, governments had begun
to consolidate data electronically but were
still overcoming the learning curve that
comes with adopting a new technology.
Improper training had led to duplicated
entries of the same asset as well as old data
being overwritten by new data.

In Uganda, several local initiatives had
started to collect data for different sectors,
like health and education. However, the
information was submitted to national min-
istries and often was not used at the local
level, where it was generated.

Obtaining information on land has proven
particularly challenging. The lack of land
titles in some districts of Uganda renders it
difficult to ascertain location and size, and
leads to misuse, encroachment and dis-
putes with neighbouring communities. In
some instances, several schools and health
centres were constructed and continued to
be built on land that was owned by other
constituencies, including churches, without
proper agreements (see Figure 1).

2. Asset performance

* Instead of anticipating the operations and

maintenance requirements of their assets,
local governments often carry out inspec-
tions and repairs only when an asset’s
performance has already been disrupted
and may continue to deteriorate until some-
one is sent to patch up the issue.

Delayed action results from not following

a pre-planned maintenance schedule, but
it is difficult to plan ahead and take pre-
ventive steps when resource availability is
unknown and inconsistent. In many local
governments, staff are assigned to assess
the condition of assets only when there are
enough funds.

Many local governments possess obsolete
assets that have not been disposed of in

a timely manner but have been left to sit
for as many as ten years. In Uganda, con-
demned buildings and other assets are left
undemolished due to a lack of funds to
advertise their sale, or to a failure to follow
disposal procedures outlined by the gov-
ernment. Moreover, on-site surveys reveal
misuses of municipal assets, like employing
an ambulance for personal use to transport
bricks. In Nepal, annual maintenance of

Figure 1
Land registration status in six Ugandan local
governments
Name of district Pieces of land Number titled Per cent of land titled
Moroto MC 54 54 100
Napak 74 23 31
Mbale MC 47 38 80.8
Yumbe 87 15 172
Adjumani 149 58 375
Gulu MC 54 4 74

Source: UN/DESA-UNCDF Asset Management Report for Uganda, June 2020.



3.

roads remains a burden to local govern-
ments due to limited own-source revenue.

Levels of service

Local governments in Nepal, Tanzania and
Uganda generally follow national guidelines
on service delivery. These outline minimum
standards in a variety of service areas, from
health care and water supply to education
and waste management.

However, local budgets can be small
compared to what is needed to meet the
performance benchmarks set by the central
government, and local officials often lack
enough information to identify residents’
needs and analyze whether these are being
met. Some local governments in Uganda
and Bangladesh have put in place Geo-
graphic Information Systems (GIS) to collect
better information. Nepal is considering a
similar approach, specifically to map physi-
cal infrastructure.

In Bangladesh, officials follow guidance
from the detailed Citizen Charters jointly
crafted by constituents and government
officials. Town Level Council Commit-
tees (TLCCs) and Ward Level Council
Committees (WLCCs) ensure community
participation in defining the required ser-
vices and levels of service delivery.

Municipal market in Kushtia, Bangladesh
(Photo © of Bidhan Krishna Das)

* All four countries are pursuing efforts to

expand and sustain participatory, inclusive
governance. In Bangladesh, community
members pressed successfully for a project
to increase piped water delivery in a mu-
nicipality where previously, pipes delivered
only five per cent of the local water supply.
In Uganda, community members have
opportunities to enter into dialogue with
their local government through the budget
conferences process from the village to the
district level.

National guidelines also help local govern-
ments to project future levels of services,
but future needs are being underesti-
mated because they are failing to keep

up with population trends. Local govern-
ments in Bangladesh, Nepal and Tanzania
cited the influx of refugees and increasing
rural-urban migration as contributing to
population growth and the expansion of
informal settlements.

Demand forecast

Record-keeping at the local level often
remains insufficient, with local governments
relying on national data sources to project
local population and forecast demand. In
Uganda, local governments are required to
use official figures from the Bureau of Stan-
dards and in Bangladesh, they refer to the
Bureau of Statistics.

* The lack of comprehensive local asset

registers means that governments do not
have a wealth of historical data or prior
demand analysis. This diminishes their abil-
ity to benchmark forecasts with actual local
data, not just estimated data from national
bureaux. In Tanzania, local governments
have looked at broader trends to help

with forecasting but lacked records of past
expenses with which to predict future main-
tenance costs.

Even when asset inventories are put in
place, local governments stress the need
for formal training to build expertise in
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demand forecasting and for more funding
to act on future projections. In Nepal, offi-
cials called for tighter links between budget
allocations and demand estimates to ensure
minimum levels of service.

* In Bangladesh, solid waste management
has become an increasing concern with
population growth. Some municipalities
have limited trucks for waste collection and
thus the daily waste collection is conducted
in fewer areas than what is designated. The
Diagnostic Tool recommended using a
structured analysis to capture inputs such as
the number of workers, vehicles, and equip-
ment relative to a given population number.
A forecasting methodology would improve : _
the management of increased solid waste in town hall meetings could increase opportu-

municipalities as they become more dense- hities for community engagement.
ly populated. * In many cases, resources are insuf-

ficient to apply rigorous analytical
and decision-making techniques, like
benefit-cost analysis.

Uganda (Photo © of Linda Newton)

* In Nepal, the maintenance of assets is pri-
marily determined by the mayor in concert
with ward chairpersons and municipal staff.
Presenting issues and projects at council or

Life cycle decision-making

5. Decision-makin
7 6. Operational planning

* Planning and decision-making processes

are more inclusive in some countries’ local * Asnoted above, local governments do not
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government sectors than in others. In all
cases, the mayor or head of the municipality
has the final say on what is approved or not.

In Uganda, planning is done in a bottom-up
fashion. Whether in a rural or urban set-

ting, local governments host annual budget
conferences from the village level up to the

district level and from cell to municipal level.

Local governments in Tanzania strive to
incorporate community planning and stra-
tegic priorities into their asset management
decision-making process.

Municipalities in Bangladesh rely on the
recommendation of the Local Government
Engineering Department (LGED) to make
decisions about asset refurbishment, re-
placement or acquisition. They first prepare
a report for approval by the finance depart-
ment and then present it to the mayor for
approval. The municipal council makes the
final decision on investment in new assets.

have comprehensive inspection schedules
in place to regularly assess the condition

of their assets. Where such schedules exist,
they are frequently only for some assets and
do not support preventive maintenance.
Interventions are reactionary and take place
when there is a complaint or report of fail-
ure. This precludes effective operations and
maintenance planning.

Often, operational planning is done only
to the extent necessary to clear bud-

gets or obtain funding. In Uganda, local
governments assess roads regularly as a
requirement for funds to be released, but
other assets are not put up for routine
checks. Only where funding is earmarked
are staff assigned to generate a condition
assessment report. In Bangladesh, basic
operations and maintenance plans pro-
vide only estimates of asset costs and their
budget allocations. Municipalities in Nepal



allocate lump sums to operations and
maintenance without detailed plans that
prioritize at-risk assets.

Local governments in all countries recog-
nize the need for a standardized approach
to maintaining assets. They need to assign
specific individuals the responsibility of
carrying out inspections regularly, before
any complaints are filed, and document-
ing any findings in a report. Following clear
guidelines and criteria for asset upkeep, not
simply a ‘when the money comes’ approach,
will ensure assets do not go obsolete pre-
maturely but rather, continue to perform

at minimally reasonable levels of service
throughout their life cycle.

Capital planning

Local governments typically follow a
three- to five-year development plan that
identifies all activities and requisite invest-
ments to be completed in that time period.
However, implementing the plan involves
many obstacles.

Most plans outline what investments are to
be made but not how they will be made. In
Uganda, officials cited the lack of demand
data to predict the financial and human re-
sources needed for implementation, so the
plans lack a realistic costing of capital proj-
ects. Some at the city and municipal level
have sought assistance from district govern-
ments to estimate capital expenditures.

* The question of who will provide funding

has made it difficult to fully follow through
on capital investments. In Bangladesh,
municipalities rely largely on central govern-
ment or outside donor funding for project
expenses. One particular municipality had
sufficient funding for only 12 out of 50
projects in its five-year Capital Investment
Plan (CIP). Eight projects were funded by
the central government, with the remainder
expected to be funded by donors. Officials
highlighted a need to update the CIP for
existing assets and to conduct an annual

audit of the plan to ensure it remained in
line with broader asset management goals
for municipalities.

CIPs do not always prioritize activities. Mu-
nicipalities in Nepal had pinpointed projects
to undertake, but these were not ranked
according to strategic importance (for ex-
ample, on the basis of costs and benefits).

8. Financial planning

* Typically, local governments establish

annual budgets based on historical rev-
enue data. Sources of local revenue include
water tariffs, trade licenses, land taxes,
conservancy taxes, certificate fees and lease
payments. In Bangladesh, an accountant
from Chandpur Municipality reported that
revenues raised through such means cover
only 70 per cent of staff salaries. As a result,
underfunded asset management leads to
insufficient service delivery.

Heavy reliance on central government or
external funding limits the flexibility of local
governments to address emerging priorities,
especially those requiring more extensive
financial and capital planning. In Tanza-

nia, total own-source municipal revenues
finance, on average, about 11 per cent of
recurrent expenditures.]

Local governments in Tanzania stressed the
difficulty of projecting their finances and
acknowledged that community contribu-
tions and even own-source revenues are

not completely reliable, in terms of timing
and volume, for both capital and recurrent
expenditures. Funds pledged by the central
government and development partners
sometimes are not disbursed on time—or at
all.2In some instances, funds are disbursed
on time but are then re-allocated to other
activities deemed more important or urgent.

In one local government in Tanzania, the
central government gained ownership of
local road management, so the municipality
lost the opportunity to generate advertising
revenues from billboards.
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* In Uganda, most of the local governments
use an established financial management
and reporting system software as a plat-
form for payments and financial reporting,
although the asset management module
has not yet been activated to link with the
rest of the system. Elsewhere, local gov-
ernments lack an adequate framework for
financial reporting altogether. In some Nep-
alese municipalities, tax brackets are not
clearly defined to determine the amount of
taxes owed.

* Given that most of the funding is condi-
tional in nature and varies in size depending
on national financial resources, there is a
push for central governments to entertain
methods of long-term financial planning
with their respective local government sec-
tors. This would allow for more meaningful
financial planning that is integrated with
operational and capital planning.

The box “Comparing local government

revenues around the world” uses global data
on local government revenues to highlight
disparities between and within countries.

9. Sustainability

* Most local governments grasp the impor-
tance of sustainability—including respect
for environmental standards and commu-
nity concerns—so that assets can continue
to serve current and future generations. In
Uganda, sustainability is anchored in local
investment guidelines, which requires that
all projects be screened for economic, social
and environmental sustainability. Among
some local governments in Nepal, sustain-
ability measures are not yet central to local
concerns but are discussed if required
as part of a donor-funded infrastruc-
ture project.

* It can be difficult to execute plans when
sustainability dividends are not soon to be
realized. In Uganda, the central government

Comparing local government revenues around

the world

According to the data collected by the World
Observatory on Subnational Government Finance and
Investment, worldwide local government revenues
accounted for an average of 25.7 per cent of total
public revenues and 8.6 per cent of GDP in 2016.3
However, these averages obscure wide disparities
between countries and regions of the world. While
local government revenues averaged almost PPP
$6,000 per capita (or about 32 per cent of total public
revenues) in OECD countries, they accounted for less
than PPP $300 per capita (or about 15 per cent of total
public revenues) in Africa.

Intergovernmental transfers were similarly diverse and
accounted for a global average of around 50 per cent of
the resources of all local and regional authorities.

In 2016 national government grants and subsidies
ranged from 70 per cent or more of local government
resources in Indonesia, Sri Lanka and the Philippines
to only around 20 per cent in India, Malaysia and
Cambodia. These grants and subsidies represented up

to 96 per cent of local government revenues in Uganda,
around 90 per cent in Kenya, Tanzania and Rwanda,
around 25 per cent in Senegal, Namibia and Eswatini
and barely 4 per cent in Zimbabwe. In Peru and Mexico,
more than 90 per cent of local government income
came from central government grants and subsidies,
compared to 15 per cent in Costa Rica and 3 per cent in
Argentina.

The World Observatory on Subnational Government
Finance and Investment is a joint initiative of UCLG and the
OECD with the technical and financial support of UNCDF,
AFD, DelLoG and CEB. It provides detailed information on

the structure and organization of local governments, their
main responsibilities and the nature and weight of their
expenditures, revenues and debt in more than 120 countries,
including 23 of the 47 least developed countries. See http://
www.sng-wofi.org/

Contribution provided by Serge Allou and Mathilde Penard
from United Cities and Local Governments for the purposes
of this handbook. Adapted with the authors’ permission.
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conducts annual assessments of the local
implementation of sustainability initiatives.
However, most local governments prefer
the acquisition of new assets to investments
in long-term asset maintenance.

Inadequate funding has always proven to
be a key challenge. Nevertheless, munici-
palities in Bangladesh have been removing
iron from groundwater and building

water treatment plants for increased use

of surface water despite facing resource
constraints. Likewise, some have begun to
assemble sustainability plans to address
such pressing concerns as riverbank erosion.

* Assessments in both Bangladesh and Tanza-

nia concluded that sustainability should be
better incorporated into decision-making
processes. Staff recognized the opportunity
to further integrate the economic, social
and environmental dimensions of sustain-
able development into concrete local asset
management policies and planning.

Asset management enablers

10. Asset management leadership and

teams

* The Diagnostic Tool revealed a similar will-

ingness in all four countries to improve local
asset management, to move away from
their previous, siloed approaches to local

Tanzania (Photo © of Linda Newton)

asset management and to move towards
comprehensive organizational structures
capable of optimally managing entire asset
portfolios.

* Individuals working on asset management
lack substantive training and expertise to
perform their responsibilities effectively and
efficiently. Officials in Nepal reported that
team leaders have not successfully linked
asset management strategies to service de-
livery—and thus have yet to connect policy,
planning and provision.

* Local governments also have not estab-
lished a common asset management
strategy nor leadership and teams dedi-
cated to operationalizing such a strategy.
In Tanzania, the need to integrate asset
management across different agencies rep-
resents an additional challenge. One local
government sought to address this chal-
lenge by proposing, in their CIP, the creation
of an interagency team to promote greater
collaboration.

* Without an asset management organi-
zational structure in place, there is little
opportunity to gain expertise and build
scalable capacity, for which many in-
terviewed officials highlighted a need.
Municipalities are working to train and hire
experienced team leaders and members
with the necessary skillsets and a direct
mandate to manage assets in a system-
atic manner.

11.  Asset management policy and
process

* Feedback from local governments suggests
the absence of a comprehensive set of poli-
cies and processes, at the local and national
levels, to guide asset management.

* There needs to be a sufficient level of aware-
ness and buy-in from national policymakers
in order for local governments to consider
asset management an integral part of
continuous, high-quality service delivery. In
Nepal, the transition to federalization calls
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for more policy-level sensitization among
federal agencies and local governments —
for example, tighter coordination between
the Ministry of Finance, the Ministry of
Urban Development and the Department of
Local Infrastructure. In Uganda, asset man-
agement is embedded in the Public Finance
and Management Act that places it in the
hands of the Chief Accounting Officer, but
related policy and guidelines at the national
level remain in discussion.

Local governments in Bangladesh and
Tanzania cited the need for more dialogue
among local stakeholders to design and
implement plans that are aligned not only
with available resources but also commu-
nity needs.

Overall, there is a willingness to develop
asset management strategies and processes,
accompanied by the training needed to
effectively deliver on plans and promises.
Some local governments in Uganda have
formulated their own guidelines for spe-
cific assets like computers and vehicles, but
these are limited in scope.

underscore the importance of having an or-
ganizational structure, described earlier, for
harmonizing asset management practices
among all involved individuals.

In Bangladesh, a digital information system
does not exist in the municipalities assessed,
and the paper-based system is not well
maintained. Local governments there iden-
tified the main focus to be on improving the
quality of data collected. Public dissemina-
tion of information through the TLCCs and
WLCCs remains a priority.

13.  Service procurement

* Decisions on local service procurement are

governed by national guidelines, usually in
the form of a procurement act or financial
administration act. In Uganda, local govern-
ments follow guidelines set out in the Public
Procurement and Disposal of Assets Act.
Usually, the Chief Accounting Officer over-
sees the procurement process and wields
approval authority over user departments’
plans to procure or dispose of assets.

* Tender bids are typically open to the public
through a competitive bidding process
either at the national or international level.
In Tanzania, a list of awarded contracts is
announced in local newspapers. In Ban-

12. Asset management information
systems

* Local governments in some countries have
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transitioned from manual to digital informa-
tion systems for asset management. Many of
those surveyed in Uganda have automated
their asset registers, making it easier to gen-
erate reports and adjust data, though this is
mostly for movable assets like vehicles.

Even with more automated processes in
place, there remain technical challenges
that prevent the full and proper usage of
new software. In Tanzania, local govern-
ments use software to meet the information
needs of asset managers, customers and
community. However, not all parties in-
volved in asset management are properly
trained to use the software, so duplicate en-

tries and inconsistent datasets have resulted.

Assessments in Tanzania and Uganda

gladesh, the use of e-tenders and spot
quotation processes defined at the national
level is relatively systematic and working
well for the municipalities.

In Uganda, there are challenges in

Nepal (Photo © Linda Newton)



accountability and competitiveness at the
local level. Sometimes, the procurement
process is not well understood by the public
and where contracts are advertised, this

is usually in national newspapers beyond
the reach of most locals. Better community
engagement could help, perhaps through
radio broadcasts.

* Local governments in Nepal have to pre-
pare an annual procurement plan based on
the approved budget of the financial year,
though cash flow estimates are often miss-
ing from these plans. The local governments
have full authority to purchase, maintain
and even sell assets, with the exception of
land which requires federal approval.

14. Transparency

* Most of the diagnostic assessments rate
transparency within local governments
to be fairly high, although some prac-
tices are more transparent than others, as
noted above in the sections on service
procurement, decision-making and infor-
mation systems.

* Local officials in Bangladesh reported that
transparency is greater for projects involv-
ing international donor agencies.

e Community involvement is observed to
varying degrees in all four countries. In
Uganda, meetings of the Local Govern-
ment Council, staffed by elected officials,
are always open to the public, and rep-
resentatives on the council have a duty
to report to their constituents. Annual
budget conferences also are attended by
a cross-section of people and ‘wish lists’
are developed to account for their views
and priorities. The TLCCs and WLCCs in
Bangladesh conduct regular meetings
to update constituents on asset services
and operations. In Tanzania, information
including procurement decisions, audited
financial statements, policies and process-
es are generally current and accessible to
the public.

* To advance transparency, local governments
receive internal and external audits. In Ban-
gladesh and Uganda, annual external audits
are mandatory and internal audits by mu-
nicipal standing committees are conducted
monthly. However, in the case of Uganda,
most reports are not accessible to the
public. In Nepal, under Financial Procedures
Rule 2064, a municipality’s officer-in-charge
should inspect both expendable and
non-expendable assets on an annual basis
and prepare a report.

Insights on the design
and implementation of
AMAPs

This section presents snippets of the resulting
AMAP documents from three municipalities
(or agencies) per pilot country. The selection
of municipalities was random, and they are
listed in no particular order.

The information here is meant to provide an
informal snapshot of the discussions and deci-
sions that resulted from asset management
workshops in selected local governments in
all four countries. It is neither a comprehensive
nor an official description of plans.

Recommendations

Initial progress assessments yielded a number
of insights and policy recommendations

that could further advance progress in the
implementation of AMAPs and pave the way
for more systematic asset management in
support of national sustainable development
priorities.

The following recommendations are organized
by type: policy, organizational factors, data
collection and financing. However, many are
interlinked in that the ability to follow through
with one is interdependent on achieving the
others. Although most of the recommenda-
tions are applicable at all levels of government,
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Figure 2

AMAP examples from Bangladesh

Municipality
or agency

Chandpur

Cox's Bazar

Kushtia

Priority asset

Water provision

Performance goal: supply safe and
reliable water to all citizens of the mu-
nicipality by 2030.

Solid waste management

Performance goal: provide solid waste
management services to the entire
municipality by 2025

Multipurpose market

Performance goals include creating job
opportunities, increasing recreational
facilities, ensuring a hassle-free shop-
ping environment for city dwellers and
introducing an eco-friendly shopping
facility.

Implementation

At the workshop, attendees outlined the following ac-
tions to be taken in relation to the asset:

1. Perform a weekly treatment of piped network with
disinfectant chemicals.

2. Manage funds to expand the water-supply coverage
by 2030.

At the workshop, attendees outlined the following ac-
tions to be taken in relation to the asset:

1. Set up an awareness-building program.

2. Procure new vehicles.

3. Construct an access road to the dumping station.

4. Construct a new landfill through proper assessment,

planning and acquisition.

At the workshop, attendees outlined the following ac-
tions to be taken in relation to the asset:

1. |dentify the number of shops required in the market.

2. Prepare a financial model of the project with projec-
tions of revenue, profit, etc.

3. Develop a detailed plan for the market.
4. Manage all safety measures.

5. Construct a temporary marketplace for existing shops
who will then be shifted over to the new one upon its
completion.

6. Reconstruct the new market.



Figure 3

AMAP examples from Nepal

Municipality
or agency

Bheemdatt

Tulsipur

Dharan

Priority asset

Solid waste collection

Performance goal: provide solid waste
collection services to 100 per cent HH
of core city areas (wards no. 3,4, 6 and
18) by 2021

Solid waste collection

Performance goal: segregate degrad-
able and non-degradable solid waste
at source and convert into revenue
generation project by 2022

Water provision

Performance goal: provide safe and
reliable water to 98 per cent of the
population by 2025

Implementation

At the workshop held on 18 September 2019, attendees
outlined the following actions to be taken in relation to
the asset:

1. Charge collection fees on the basis of volume genera-
tion or occupancy type.

2. Ensure existing vehicles are working and effective.

3. Keep spare parts.

4. Allocate budget for and procure new garbage vehicles.

Reschedule collection times.

At the workshop held on 19 September 2019, attendees
outlined the following actions to be taken in relation to
the asset:

1. Provide regular information through radio and local
television and have a supervisor monitor garbage col-
lection in the municipality.

2. Add extra vehicles and manpower for collection,
including drivers, sweepers, tractors and compactors.

3. Install a biogas plant.

The local government agreed to the following actions to
be taken in relation to the asset:

1. Immediately transfer ownership from old to new water
supply system.

2. Expedite the interconnection system between the
old and new.

3. Conduct a baseline survey of coverage under the
community-based water supply system, then analyse
and publish the baseline data.

4. Expand, upgrade, rehabilitate and maintain the exist-
ing system as needed.
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Figure 4

AMAP examples from Tanzania

Municipality or
agency

Tanzania Rural and Urban
Roads Agency (TARURA)

Mwanza City

Temeke

Priority asset

District road networks

Mwanza Central Market

Primary and secondary
schools

Implementation

The local government outlined the following actions to be
taken in relation to the asset:

1.
2.

Communicate to stakeholders about the networks.

Undertake a district road management system for
prioritization module.

. Acquire and run a Roads Economic Decisions

(RED) Model.

. Develop a maintenance plan based on road condition

and traffic.

The local government outlined the following actions to be
taken in relation to the asset:

1.
2.
3.

Prepare a replacement plan for the existing market.
Solicit funds for constructing the new market.

Ensure effective supervision and preparation of con-
tract documents to obtain value for money.

. Construct temporary market to ensure continuity of

services while new market is under construction.

. Move traders from the old market to a tempo-

rary market.

. Construct the new market.

Hand over the new market, ready for use.

. Transfer traders from the temporary to the new

Mwanza Central Market.

The municipality is collaborating with the Ministry of Edu-
cation, Science and Technology to construct, operate and
maintain local primary and secondary schools.

At the workshop, attendees outlined the following actions
to be taken in relation to the asset:

1.

v AW N

Measure the rate of student registration at the begin-
ning of each term against available classrooms in
the schools.

. Introduce morning and afternoon shifts.
. Encourage private sector to build more schools.

. Construct new schools.

Increase the number of classrooms to accommodate
selected and registered students.



Figure 5

AMAP examples from Uganda

Municipality
or agency

Kapelebyong

Adjumani

Abim

Priority asset

Livestock markets

Performance goal: to provide a
conducive and integrated market
environment that attracts business
and deters crimes such as theft and tax
evasion.

Water for production (boreholes)

Performance goal: to provide safe and
reliable water for production by 2023.

Land management

Performance goal: to improve on land
administration as most institutional
land in the district have no titles, no
known boundaries and may be open
to encroachment

Implementation

The local government outlined the following actions to be
taken in relation to the asset:

1.

Introduce security check points to curb tax evasion,
reduce theft and other crimes and better police pres-
ence; also, fix tender price per market.

. Establish demarcation, survey, fencing and titling of

land for the market.

. Build toilets at the market and appoint and train staff

to manage hygiene.

. Set up a sensitization/public awareness campaign on

the proper usage of local revenue via taxes.

The local government outlined the following actions to be
taken in relation to the asset:

1.
2.

Implement a testing and maintenance program.

Allocate more funds for provision in
water-stressed areas.

. Acquire equipment for desalination.
. Acquire equipment for irrigation.

. Recruit more technical staff in the Water Department

according to local government structures.

The local government outlined the following actions to be
taken in relation to the asset:

. Formulate asset registers.

. Title public land under the local government.
. Plant trees along land boundaries.

. Enclose all critical public land.

. Sensitize the council and public on public land

management.
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any recommendation whose ownership makes
most sense within a particular authority or
body is specified as such.

Policy

* Expedite completion of a national leg-
islative framework and policy for asset
management that will direct, harmonize
and regulate asset use throughout the
country. A robust enabling environment for
asset management relies on such a frame-
work as the basis for further country-wide
capacity-building.

* Undertake a thorough review of existing
laws, policies and guidelines around public
finances, public procurement, local au-
thorities in urban areas, local authorities in
districts and public asset management.

* The use of AMAPs across central and local
government agencies should be integrated
into local planning frameworks, including
budget and evaluation processes. A cas-
cade of training and information-sharing
promotes a sound and supportive enabling
environment.

o Within a national framework, the local
government sector could set more
concrete guidelines for the local imple-
mentation of asset management—as
has Bangladesh’s Ministry of Local
Government, Rural Development and
Cooperatives.

o Federal technical support is needed to
facilitate the move away from the tradi-
tional approach of standalone reporting
and siloed efforts towards integrated
asset management. Such was the case in
Nepal as it underwent federalization.

* Discuss, design and implement a local
asset management framework that follows
country-wide guidelines but provides a
clear, strategic roadmap that caters to indi-
vidual communities’ needs and priorities.

* Incorporate into local and national asset
management policy any related policies

or acts, such as those regarding the en-
vironment, water access and parks and
recreation.

Include in the local and national frame-
works all necessary by-laws related to asset
management.

Coordinate asset management policies with
any strategic visions or plans laid out by the
country or city, such as the Tanzania De-
velopment Vision 2025 and the city-specific
Mwanza City Master Plan 2035.

Align AMAPs with community goals and
objectives.

Continue to build awareness among po-
litical leaders and major stakeholders
whose commitment and involvement you
will need.

Organizational factors

Build a dedicated task force at the central
and local levels that will spearhead, cham-
pion and support asset management and
sustain momentum past the infancy stage.

Upgrade or create offices within local gov-
ernment to coordinate asset management
activities and initiatives.

Invest in human capital: train more staff in
local governments on a wide range of asset
management know-how, including but not
limited to operational, capital and finan-
cial planning, asset condition assessments,
data collection and knowledge-building
activities, demand forecasting and sus-
tainability initiatives. Allow individuals to
gather expertise through training, experi-
ence, motivation and incentives to ensure
they can perform their assigned responsi-
bilities effectively. Trainings can cover four
main areas, each building on the previous
ones: (1) awareness of local asset manage-
ment, (2) asset management basics, (3) the
implementation of the UN/DESA-UNCDF
Diagnostic Tool and AMAPs and, when and
where appropriate, (4) advanced asset man-
agement techniques.



* Conduct workshops, trainings and mentor-

ing visits on a regular basis, both for staff
and other senior-level or community stake-
holders, to stress the importance of good
asset management.

Ensure there is sufficient technical expertise
and input in planning and decision-making
processes. Local governments may require
particular technical assistance support in
the case of AMAP development and imple-
mentation. This can be difficult when local
government officials are appointed from
the top down and may use their political

authority in ways that do not align with
asset management goals. To mitigate this
risk, asset management policy should

clearly define the roles of local government

officials and mandate regular monitoring.

* Anticipate the training needs of people who

will want to excel in asset management by

collaborating with universities who can offer

dedicated courses in the growing field.

* The local government sector should coordi-
nate with other government agencies, such

as those overseeing roads and highways,
power grids or public schooling.

The ‘co-creation’ approach and local asset
management systems: an example from Bangladesh

The Government of Bangladesh and UN Office for
Project Services (UNOPS) are pursuing a ‘co-creation’
approach to asset management, which seeks to tap
outside stakeholders and resources in strengthening
sustainable local asset management.

The Local Government Engineering Department
(LGED) under the Ministry of Local Government, Rural
Development and Cooperatives is responsible for
planning, developing, maintaining and managing local
transportation infrastructure throughout Bangladesh. It
is one of the largest implementing arms of the central
government and as such, recognizes that it is essential
to manage assets to sustainably deliver appropriate
levels of service and meet community demand now
and in the future.

UNOPS provides technical support to LGED to develop
an asset management system aligned with 1SO 55000.
At the outset, these efforts included ensuring that the
LGED leadership had a strong sense of ownership of
the asset management system and that the partners
understood that through ‘co-creation’, UNOPS would
not be working for, but rather ‘along with" LGED.

To avoid consultant-driven delivery, LGED established
an institutional arrangement to develop the asset
management system through the formation of

an asset management committee and a number

of working groups. LGED senior officials lead the
groups to demonstrate strong leadership support
and commitment to the process. The UNOPS
technical team, the committee and working groups
and consultants are jointly developing all the key

documents through face-to-face workshops as well as
online discussions, and are working on the documents
simultaneously from different parts of the world using
an online file-sharing platform.

LGED is committed to sustainable asset
management, complying with all leg-
islative and regulatory requirements,

to contribute to improved resilience
and delivering services to current and
future generations by managing risk,
optimizing performance and manag-
ing expenditure on infrastructure assets
throughout the whole of asset lifecycle.

LGED AM Policy Statement

This co-creation approach helps pin down ownership
of the process by the organization in charge of the
asset management system.

Crucial to the success of the ‘asset management system
mission” was the realization by LGED's top management
that the system does not introduce new software or
processes but helps bring about cultural change within
the organization by improving existing practices and
procedures.

Contribution provided by Iftekhar Ahmed from the United
Nations Office for Project Services for the purposes of this
handbook. Adapted with the author’s permission.
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Data collection and analysis for improved
asset performance

Invest in constructing a local asset inventory
for as many categories of assets as possible,
including land, buildings, infrastructure
equipment and natural resources. Stan-
dardize procedures as much as possible by
developing appropriate forms for recording
assets and templates for preparing re-

ports. The central government and/or local
government sector may play a key role in
standardization, which would save resources
at the local level and avoid a costly piece-
meal approach to asset data management.

Design and implement a preventive main-
tenance programme, making adjustments
where necessary to ensure effectiveness
and follow-through.

Appoint or assign technical focal points, like
engineers or IT officers, to compile requ-

lar asset performance assessment reports
based on data collected through regular
inspections. The relevant local govern-
ment committees should regularly discuss
the reports.

Particularly in the case of land, establish
proof of asset ownership through, for
example, land titling, fencing or engraving
to ward off encroachers and prevent con-
flicts over facilities but also to earn much
needed revenue.

Require regular appraisals of inventories

by a technical or financial manager with a
good handle on the minimum criteria for a
well-functioning information system subject
to the particular local resource constraints.
Such criteria are discussed in Chapter 5.

Ensure compliance with established stan-
dards by requiring that accountability
bodies conduct regular reviews, such as
monthly internal audits and annual external
audits. Be transparent by publicizing the re-
ports as well as clear steps for improvement.

Explore asset management tools and pro-
cesses and how you might take advantage

of them for cost savings. There continue
to be advancements in how to capture
and store data, enable quick retrieval, link
inventories with financial services and
use satellite-based mapping for greater
reliability.

Financing

* A central planning authority on finance

and economic development should articu-
late broad asset management needs and
set aside the appropriate funds on a peri-
odic basis.

Local governments should identify strate-
gies to improve their revenue-generating
capacities and reduce their dependency

on fiscal transfers from central government.
Revenues and transfers should be sufficient
to cover ongoing operational expenses.

Consider alternative means of financing,
particularly at the national level. For exam-
ple, central governments or donor partners
can provide asset management grants,
including by diverting a per centage of
existing grants. Another option is to create
a local government development fund with
a lending window for asset management
from which local governments can borrow
and repay on low-interest or otherwise con-
cessional terms.

As local governments improve their asset
management systems, they can also take
better advantage of various institutional
lending mechanisms available from the
central government or outside donors.

* To improve facilities management, build

a coalition with the community through
vendors or vendor associations and users.
For income-generating facilities like mar-
kets, a percentage of the income should be
ploughed back to support the maintenance
of such assets. The feedback cycle sus-
tains service delivery for users and income
streams for vendors.

Consider ways to diversify modes of
urban development and financing, such



as through community land trusts, which
can be both socially inclusive and protect
land values against speculation, eco-
nomic downturns and other unpredictable
market forces.

Maximize value from the sale of boarded-off
items by disposing of assets on an annual
basis instead of neglecting them and leav-
ing them to deteriorate. In Uganda, for
example, the assessment concluded that in
the short term, where assets from multilat-
eral and bilateral donors are concerned, the
Ministry of Local Government should coor-
dinate with those bodies to secure approval
for boarding them off. It is important to for-
mulate clear guidelines that guarantee the
automatic handover of logbooks and other
documents once the items are boarded off.

Where possible, engage the private
sector. You can lease publicly owned

land, buildings, office space or other
assets to private sector investors and turn
unused assets (potential liabilities) into
revenue-generating assets.

* Particularly where local government ca-

pacities are stretched thin by rural-urban
migration and refugee crises, seek central
government support on ways to serve a
growing number of residents given limited
funding. Central government can help by:

o Setting up economic zones to create
employment.

o Incentivizing village farmers to continue
agricultural work.

X Increasing budget allocation to areas
affected by excessive migration and
refugee issues to ensure that existing
residents receive the same or upgrad-
ed services.

Community land trusts, a tool to remobilize land
assets towards affordable housing

Community land trusts (CLTs) are emerging as an
innovative—but as yet little-exploited—model for
long-term, sustainable land management. CLTs can

be defined as non-profit organizations that develop
and manage affordable housing for households
excluded from traditional housing markets. In this
model, land is removed from the market and placed

in a collectively owned trust. Whereas land is owned
by the CLT, the ownership, or the right of use, of the
built environment reverts to the households. There

is a division of ownership such that when property is
sold and bought, the trust still owns the land and can
keep it permanently affordable4 CLTs act as long-term
stewards of these assets, ensuring that any additional
value generated is retained within the CLT. Among
other benefits, CLTs can foster urban renewal processes
in less attractive areas by remobilizing small or
complicated sites which hold less value for traditional
developers.

Through its global network of local and regional
governments, the Global Fund for Cities Development
(FMDV) is leading an effort to create conducive financial
environments for CLTs. With support from the European
Commission, FMDV has been involved in the four-year

Sustainable Housing for Inclusive and Cohesive Cities
(SHICC) programme since 2018. SHICC aims to foster a
favourable financial and legislative environment and
build capacity for existing and nascent CLTs.>

FMDV will help scale a financial model for CLTs across
Europe and coordinate an investment platform that
bundles CLTs at the transnational level. The platform
will act as a financial intermediary, attracting and
combining funding across European countries. In
the long term, SHICC will contribute to the creation
of 500 CLTs in Europe and the development of 7,000
affordable housing units for 21,000 people.

Read more about SHICC here: https://www.nweurope.eu/
projects/project-search/shicc-sustainable-housing-for-
inclusive-and-cohesive-cities/

Contribution provided by the Global Fund for Cities
Development (FMDV) for the purposes of this handbook.
Adapted with the author's permission.

FMDV is a global network of local governments dedicated to

promoting and developing solutions to finance and invest in

urban development. In recent years, it has worked with 1,500

local governments from 100 countries and has contributed to
mobilizing USDS$1 billion.
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Within the UN system, UN/DESA, UNCDF and UNOPS work together to provide a range of capac-

ity development support for the different stages of infrastructure asset management for national
and local governments. Such support can help governments improve their capacity to plan, acquire,
operate, maintain and dispose of infrastructure assets. These services aim to enhance government
capacity to improve the quality, performance and value of their infrastructure systems while minimiz-
ing lifecycle costs and exposure, to meet both present and future community needs. Please contact
IAMH@un.org to share requests for technical assistance.

UN infrastructure asset management tools

e Stage 1: Planning

e Stage 2: Acquiring

* Stage 3: Operating and Maintaining
* Stage 4: Disposing

Stage 1: Planning
Within the planning stage of the IAM lifecycle, the following support can be provided:

o Physical workshops and Online Training of Trainers on assessing local and national gov-
ernment asset management needs with the application of the UN Asset Management
Diagnostic Tool;

s Physical workshops and ongoing support for the assessment of the national/urban enabling
environment for quality infrastructure with the use of the Capacity Assessment Tool for
Infrastructure (CAT-I, more at https://cati.unops.org/);

o Physical workshops, online courses and self-paced MOOC with certification on designing
and implementing frameworks, strategies, plans as part of Asset Management Action
Plans (AMAPs);

s Physical workshops and ongoing support on rigorous, systems-based infrastructure asset as-
sessment and modeling using the National Systems Model (NISMOD);

s Training in the design of local capital investment plans.

Stage 2: Acquiring
To support the acquisition phase of the infrastructure asset management lifecycle, the following
support can be provided:

o Infrastructure design and construction;

o Review and revision of codes and standards;

o Building the capacity of government and development partners to incorporate climate resil-
ient design and construction techniques in infrastructure development.

Stage 3: Operating and Maintaining

For the operating and maintaining phase of the infrastructure asset management lifecycle, the fol-
lowing support can be provided to improve government’s ability to manage assets and the quality
of service provision, including in times of crises:



o Physical workshops and online courses on capturing and utilizing data for asset
management;

o Physical workshops and online courses with certification on building asset management
information systems;

o Critical infrastructure asset identification, vulnerability assessment, resilience and climate
adaptation planning;

o Post disaster infrastructure damage assessments, response and recovery planning;
o Existing infrastructure assets rehabilitation;

o Physical workshops and online courses on responding to health emergencies with the
design and implementation of Emergency-Response Asset Management Action Plans
(ER-AMAPsS).

Stage 4: Disposing

The final stage of an asset’s lifecycle is disposal. An asset is disposed of when it has reached the
extent of its useful life or has been damaged beyond repair. It is important to plan for the disposal
of assets as once they have exceeded their usefulness, they can drain resources. Furthermore, they
provide an opportunity to generate revenue that can be used to invest in new assets as their ma-
terials can be reused and recycled for use in new construction.

s Technical assistance in designing disposal policies and strategies as part of AMAP
o Demolition and debris management.
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