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ABSTRACT

Economic diversification is very relevant for poorer developing countries to create jobs and 
foster economic development. That need has been recognized in key internationally agreed 
development goals. The empirical economic literature has identified several stylized facts about 
the pattern of diversification of economies, but the development of explanations for those 
patterns in general has been only loosely associated with economic theory on growth, trade, 
technology change and structural transformation. Making that connection is relevant because 
it could inform policymakers in developing countries in designing and implementing policies 
for promoting diversification. This paper presents a model of structural economic dynamics 
and endogenous technological change that is able to replicate empirical regularities related to 
economic diversification. The model is used to study strategies to foster diversification in poorer 
countries, which could help to better target action in the implementation of internationally 
agreed goals related to the economic diversification of these countries.
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𝑆𝑃𝑘(𝑡) = ∑ ∑ ((𝑝𝑗,ℎ,𝑘(𝑡) − 𝑙𝑗,𝑘(𝑡)𝑤𝑘(𝑡))𝑄𝑗,𝑘(𝑡)/𝑤𝑘(𝑡))𝑚
𝑗=1

𝑅
ℎ=1

𝑆𝑃𝑘(𝑡) = ∑ ∑ (𝑙𝑗,𝑘(𝑡)(𝑀𝐾𝑗,ℎ,𝑘(𝑡) − 1)𝑄𝑗,𝑘(𝑡))𝑚
𝑗=1

𝑅
ℎ=1

𝐿𝐴𝑘(𝑡) = 𝐿𝑘(𝑡) − 𝐸𝑘(𝑡)

𝜖𝑘

𝜖𝑘(𝑡) =
𝑚𝑖𝑛 (𝑆𝑃𝑘(𝑡),𝐿𝐴𝑘(𝑡))

𝐿𝑘(𝑡)

𝜕𝑘
𝑝𝑟𝑜𝑑𝑢𝑐𝑡

𝜕𝑘
𝑝𝑟𝑜𝑐𝑒𝑠𝑠

𝜕𝑘
𝑝𝑟𝑜𝑑𝑢𝑐𝑡

(𝑡) + 𝜕𝑘
𝑝𝑟𝑜𝑐𝑒𝑠𝑠

(𝑡) = 1

0 ≤ 𝜕𝑘
𝑝𝑟𝑜𝑑𝑢𝑐𝑡

(𝑡) ≤ 1;  0 ≤ 𝜕𝑘
𝑝𝑟𝑜𝑐𝑒𝑠𝑠(𝑡) ≤ 1

𝜕𝑘
𝑝𝑟𝑜𝑐𝑒𝑠𝑠

(𝑡) = 𝐸𝑘(𝑡)/𝐿𝑘(𝑡)
𝜕𝑘

𝑝𝑟𝑜𝑑𝑢𝑐𝑡(𝑡) = 1 −  𝐸𝑘(𝑡)/𝐿𝑘(𝑡)

𝜎𝑘
𝑝𝑟𝑜𝑑𝑢𝑐𝑡

𝜎𝑘
𝑝𝑟𝑜𝑑𝑢𝑐𝑡_𝑒𝑚𝑢𝑙𝑎𝑡𝑖𝑜𝑛

𝜎𝑘
𝑝𝑟𝑜𝑑𝑢𝑐𝑡

(𝑡) + 𝜎𝑘
𝑝𝑟𝑜𝑑𝑢𝑐𝑡_𝑒𝑚𝑢𝑙𝑎𝑡𝑖𝑜𝑛

(𝑡) = 1

0 ≤ 𝜎𝑘
𝑝𝑟𝑜𝑑𝑢𝑐𝑡

(𝑡) ≤ 1;  0 ≤ 𝜎𝑘
𝑝𝑟𝑜𝑑𝑢𝑐𝑡_𝑒𝑚𝑢𝑙𝑎𝑡𝑖𝑜𝑛(𝑡) ≤ 1
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𝜎𝑘
𝑝𝑟𝑜𝑑𝑢𝑐𝑡

(𝑡) = 𝑚𝑘(𝑡)/𝑚(𝑡)

𝜎𝑘
𝑝𝑟𝑜𝑑𝑢𝑐𝑡_𝑒𝑚𝑢𝑙𝑎𝑡𝑖𝑜𝑛(𝑡) = 1 −  𝑚𝑘(𝑡)/𝑚(𝑡)

𝑚𝑘

𝜎𝑘
𝑝𝑟𝑜𝑐𝑒𝑠𝑠

𝜎𝑘
𝑝𝑟𝑜𝑐𝑒𝑠𝑠_𝑒𝑚𝑢𝑙𝑎𝑡𝑖𝑜𝑛

𝜎𝑘
𝑝𝑟𝑜𝑐𝑒𝑠𝑠

(𝑡) + 𝜎𝑘
𝑝𝑟𝑜𝑐𝑒𝑠𝑠_𝑒𝑚𝑢𝑙𝑎𝑡𝑖𝑜𝑛

(𝑡) = 1

0 ≤ 𝜎𝑘
𝑝𝑟𝑜𝑐𝑒𝑠𝑠

(𝑡) ≤ 1;  0 ≤ 𝜎𝑘
𝑝𝑟𝑜𝑐𝑒𝑠𝑠_𝑒𝑚𝑢𝑙𝑎𝑡𝑖𝑜𝑛(𝑡) ≤ 1

𝜎𝑘
𝑝𝑟𝑜𝑐𝑒𝑠𝑠(𝑡) =  𝑇𝐹𝑘(𝑡)/𝑚𝑘(𝑡)

𝜎𝑘
𝑝𝑟𝑜𝑐𝑒𝑠𝑠_𝑒𝑚𝑢𝑙𝑎𝑡𝑖𝑜𝑛(𝑡) = 1 −  𝑇𝐹𝑘(𝑡)/𝑚𝑘(𝑡)

𝑇𝐹𝑘

𝜆𝑘
𝑝𝑟𝑜𝑐𝑒𝑠𝑠

𝜖𝑘𝜕𝑘
𝑝𝑟𝑜𝑐𝑒𝑠𝑠

 𝜎𝑘
𝑝𝑟𝑜𝑐𝑒𝑠𝑠

𝑁𝑘

𝐸𝑗,𝑘/𝐸𝑘

𝑋𝑗,𝑘 ~ 𝑃(𝜖𝑘𝜕𝑘
𝑝𝑟𝑜𝑐𝑒𝑠𝑠

 𝜎𝑘
𝑝𝑟𝑜𝑐𝑒𝑠𝑠

𝑁𝑘(𝐸𝑗,𝑘/𝐸𝑘) 𝜆𝑘
𝑝𝑟𝑜𝑐𝑒𝑠𝑠

)

0 < 𝑟𝑑𝑐𝑗,𝑘 < 1)

𝑙𝑗,𝑘(𝑡) = 𝑟𝑑𝑐𝑗,𝑘  𝑙𝑗,𝑘(𝑡 − 1)
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𝑟𝑑𝑐𝑗,𝑘

𝑟𝑑𝑐𝑗,𝑘  ~ 𝑈(𝛽1, 1 ) 𝛽1

𝛽1

 𝜆𝑘
𝑝𝑟𝑜𝑐𝑒𝑠𝑠_𝑒𝑚𝑢𝑙𝑎𝑡𝑖𝑜𝑛

𝜖𝑘𝜕𝑘
𝑝𝑟𝑜𝑐𝑒𝑠𝑠

 𝜎𝑘
𝑝𝑟𝑜𝑐𝑒𝑠𝑠_𝑒𝑚𝑢𝑙𝑎𝑡𝑖𝑜𝑛

𝑁𝑘 𝐸𝑗,𝑘/𝐸𝑘

𝑋𝑗,𝑘 ~ {
𝑃(𝜖𝑘𝜕𝑘

𝑝𝑟𝑜𝑐𝑒𝑠𝑠
 𝜎𝑘

𝑝𝑟𝑜𝑐𝑒𝑠𝑠_𝑒𝑚𝑢𝑙𝑎𝑡𝑖𝑜𝑛
𝑁𝑘(𝐸𝑗,𝑘/𝐸𝑘) 𝜆𝑘

𝑝𝑟𝑜𝑐𝑒𝑠𝑠_𝑒𝑚𝑢𝑙𝑎𝑡𝑖𝑜𝑛
)

0,  

𝑙𝑗,𝑘(𝑡) =  𝑙𝑗,ℎ(𝑡)

𝜆𝑘
𝑝𝑟𝑜𝑑𝑢𝑐𝑡

𝜖𝑘𝜕𝑘
𝑝𝑟𝑜𝑑𝑢𝑐𝑡

𝜎𝑘
𝑝𝑟𝑜𝑑𝑢𝑐𝑡

𝑁𝑘𝜆𝑘
𝑝𝑟𝑜𝑑𝑢𝑐𝑡

𝑋𝑘  ~ 𝑃(𝜖𝑘  𝜕𝑘
𝑝𝑟𝑜𝑑𝑢𝑐𝑡

𝜎𝑘
𝑝𝑟𝑜𝑑𝑢𝑐𝑡

𝑁𝑘𝜆𝑘
𝑝𝑟𝑜𝑑𝑢𝑐𝑡

)

𝑙𝑛𝑒𝑤

𝑙𝑛𝑒𝑤,𝑘(𝑡) =
∑ 𝑙𝑗,𝑘(𝑡−1)

𝑚𝑘
𝑗=1

𝑚𝑘(𝑡−1)
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𝜆𝑘
𝑒𝑚𝑢𝑙𝑎𝑡𝑖𝑜𝑛

φ

𝜖𝑘𝜕𝑘
𝑝𝑟𝑜𝑑𝑢𝑐𝑡

 𝜎𝑘
𝑒𝑚𝑢𝑙𝑎𝑡𝑖𝑜𝑛𝑁𝑘)

φ

φ

φ𝑗,𝑐(𝑡) =  
∑ 𝑌𝑗,𝑘(𝑡−1)𝑅

𝑘=1 −∑ 𝑌𝑗,𝑘(𝑡−2)𝑅
𝑘=1

∑ ∑ 𝑌𝑅
𝑘≠𝑐 𝑖,𝑘

𝑚
𝑖=1 (𝑡−1)−∑ ∑ 𝑌𝑅

𝑘≠𝑐 𝑖,𝑘
𝑚
𝑖=1 (𝑡−2)

∑ 𝑌𝑗,𝑘
𝑅
𝑘=1

∑ ∑ 𝑌𝑅
𝑘≠𝑐 𝑖,𝑘

𝑚
𝑖=1

𝑋𝑗,𝑘(𝑡)~ {
𝑃(𝜖𝑘𝜕𝑘

𝑝𝑟𝑜𝑑𝑢𝑐𝑡
 𝜎𝑘

𝑒𝑚𝑢𝑙𝑎𝑡𝑖𝑜𝑛𝑁𝑘φ𝑗,𝑐𝜆𝑘
𝑒𝑚𝑢𝑙𝑎𝑡𝑖𝑜𝑛)

0, 𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒
, 

𝑡′′ 𝑡′

𝑙𝑗,𝑘(𝑡′′) =  𝑙𝑗,ℎ(𝑡′) 

 

𝑐𝑗,𝑘(𝑡) = 𝑐𝑗,𝑘(𝑡 − 1)𝑒𝑟𝑗,𝑘 

 𝑟𝑗,𝑘(𝑡)
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𝑟𝑗,𝑘

𝑟1,𝑘 ≥ 𝑟2,𝑘 ≥ ⋯ ≥ 𝑟𝑚𝑘,𝑘

𝑚𝑎𝑥𝑐𝑗

𝑐𝑗,𝑘 𝑚𝑎𝑥𝑐𝑗

∀𝑗 ∃ 𝑚𝑎𝑥𝑐𝑗, 𝑐𝑗,𝑘(𝑡) = min (𝑐𝑗,𝑘(𝑡 − 1)𝑒𝑟𝑗,𝑘 , 𝑚𝑎𝑥𝑐𝑗)

𝑚𝑎𝑥𝑐𝑗

𝑀𝐴𝑋𝑗

𝑚𝑎𝑥𝑐𝑗 > 𝑀𝐴𝑋𝑗 =  max (𝑐𝑗,1(1), 𝑐𝑗,2(1), . . . , 𝑐𝑗,𝑚𝑘
(1))  

𝑚𝑎𝑥𝑐𝑗

𝑚𝑎𝑥𝑐𝑗 ~ 𝑈(𝑀𝐴𝑋𝑗 , β 𝑀𝐴𝑋𝑗 )

β

𝑀𝐴𝑋𝑗 = 10 β
𝑚𝑎𝑥𝑐𝑗
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𝑟

{
𝑟𝑗,𝑘(𝑡) > 0, 𝑖𝑓𝑒𝑥𝑝𝑘(𝑡 − 1) < 𝑦𝑘(𝑡 − 1)

𝑟𝑗,𝑘(𝑡) < 0, 𝑖𝑓𝑒𝑥𝑝𝑘(𝑡 − 1) > 𝑦𝑘(𝑡 − 1)
 

𝑟

{

𝑟𝑗,𝑘  ~ 𝑈(0, max(𝑟)), 𝑖𝑓𝑒𝑥𝑝𝑘(𝑡 − 1) < 𝑦𝑘(𝑡 − 1)

𝑟𝑗,𝑘  ~ 𝑈(− max(𝑟), 0), 𝑖𝑓𝑒𝑥𝑝𝑘(𝑡 − 1) > 𝑦𝑘(𝑡 − 1)

𝑟𝑗,𝑘 = 0, 𝑖𝑓𝑒𝑥𝑝𝑘(𝑡 − 1) = 𝑦𝑘(𝑡 − 1) 

max(𝑟) 𝑟

𝛼

𝑡′′)
𝑡′

𝑐𝑗,𝑘(𝑡′′)     { 
> 0, 𝑖𝑓 𝑦𝑘(𝑡′′ − 1) ≥ 𝛼 

= 0 ,   𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒

𝑠𝑖,𝑗

𝑠𝑖,𝑗

κ

𝑠𝑖,𝑗 ~ 𝑈(1 − κ, 1 + κ)

𝑐𝑗,𝑘(𝑡) = min (𝑠𝑖,𝑗 𝑐𝑗,𝑘(𝑡 − 1)𝑒𝑟𝑗,𝑘 , 𝑚𝑎𝑥𝑐𝑗) 

𝑚𝑎𝑥𝑐𝑗(𝑡) = 𝑠𝑖,𝑗 𝑚𝑎𝑥𝑐𝑗(𝑡 − 1)
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• 𝑙1 = 𝑙2 = ⋯ = 𝑙30 = {0.5, 0.5,0.5,0.5,0.5, 0.5,0.5,0.5,0.5,0.5}

• 𝑐1 = 𝑐2 = ⋯ = 𝑐30 =

{0.01, 0.01,0.01, 0.01,0.01, 0.01,0.01, 0.01,0.01, 0.01}

• 𝑤1 = $ 1

• β = 2

• 𝜆𝑘
𝑝𝑟𝑜𝑑𝑢𝑐𝑡

=  𝜆𝑘
𝑝𝑟𝑜𝑐𝑒𝑠𝑠

= 1/200

• 𝜆𝑘
𝑝𝑟𝑜𝑑𝑢𝑐𝑡_𝑒𝑚𝑢𝑙𝑎𝑡𝑖𝑜𝑛

=  𝜆𝑘
𝑝𝑟𝑜𝑐𝑒𝑠𝑠_𝑒𝑚𝑢𝑙𝑎𝑡𝑖𝑜𝑛

= 1/100

• 
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 𝜆𝑘
𝑝𝑟𝑜𝑑𝑢𝑐𝑡

=
1

100
;  𝜆𝑘

𝑝𝑟𝑜𝑑𝑢𝑐𝑡𝑒𝑚𝑢𝑙𝑎𝑡𝑖𝑜𝑛 =
1

10



21 

 

      𝜆𝑘
𝑝𝑟𝑜𝑑𝑢𝑐𝑡

=
1

200
;  𝜆𝑘

𝑝𝑟𝑜𝑑𝑢𝑐𝑡𝑒𝑚𝑢𝑙𝑎𝑡𝑖𝑜𝑛 =
1

20

 𝜆𝑘
𝑝𝑟𝑜𝑑𝑢𝑐𝑡

=
1

100
;  𝜆𝑘

𝑝𝑟𝑜𝑑𝑢𝑐𝑡𝑒𝑚𝑢𝑙𝑎𝑡𝑖𝑜𝑛 =
1

50

 𝜆𝑘
𝑝𝑟𝑜𝑑𝑢𝑐𝑡

=
1

200
;  𝜆𝑘

𝑝𝑟𝑜𝑑𝑢𝑐𝑡𝑒𝑚𝑢𝑙𝑎𝑡𝑖𝑜𝑛 =
1

100
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𝑁𝑘

𝐿𝑘

𝑙𝑗,𝑘

𝑐𝑗,𝑘

𝑀𝐾𝑗,ℎ,𝑘

𝑤𝑘

𝑝𝑗,ℎ,𝑘

𝑐𝑗,ℎ,𝑘

𝑄𝑗,𝑘

𝐸𝑗,𝑘

𝐸𝑘

𝑌𝑗,𝑘

𝑌𝑘

𝑦𝑘

𝐸𝑥𝑝𝑗,𝑘

𝐸𝑥𝑝𝑘

𝑒𝑥𝑝𝑘

• 𝑙1 = 𝑙2 = ⋯ = 𝑙10 = {0.5, 0.5,0.5,0.5,0.5, 0.5}

• 𝑐1 = 𝑐2 = ⋯ = 𝑐10 =

{0.01, 0.01,0.01, 0.01,0.01, 0.01}
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• 

• 𝑤1 = $ 1

• β = 2

𝜆𝑘
𝑝𝑟𝑜𝑑𝑢𝑐𝑡 𝜆𝑘

𝑝𝑟𝑜𝑑𝑢𝑐𝑡_𝑒𝑚𝑢𝑙𝑎𝑡𝑖𝑜𝑛

𝜆𝑘
𝑝𝑟𝑜𝑑𝑢𝑐𝑡_𝑒𝑚𝑢𝑙𝑎𝑡𝑖𝑜𝑛 = 𝜆𝑘

𝑝𝑟𝑜𝑑𝑢𝑐𝑡

𝜆𝑘
𝑝𝑟𝑜𝑑𝑢𝑐𝑡 = 1/100

𝜆𝑘
𝑝𝑟𝑜𝑑𝑢𝑐𝑡

= 1/500

• 𝜆𝑘
𝑝𝑟𝑜𝑐𝑒𝑠𝑠

=  𝜆𝑘
𝑝𝑟𝑜𝑑𝑢𝑐𝑡

 

• 𝜆𝑘
𝑝𝑟𝑜𝑐𝑒𝑠𝑠_𝑒𝑚𝑢𝑙𝑎𝑡𝑖𝑜𝑛

= 𝜆𝑘
𝑝𝑟𝑜𝑑𝑢𝑐𝑡_𝑒𝑚𝑢𝑙𝑎𝑡𝑖𝑜𝑛
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𝑘𝑐,𝑁 =
1

𝐾𝑐,0
∑ 𝑀𝑐𝑝𝑘𝑝,𝑁−1𝑝

𝑘𝑝,𝑁 =
1

𝐾𝑝,0
∑ 𝑀𝑐𝑝𝑘𝑐,𝑁−1𝑐

𝑃𝐶𝑂𝑀𝑃 =
𝑘𝑝,5−𝑘𝑝,5̅̅ ̅̅ ̅̅

𝜎

𝑘𝑝,5
̅̅ ̅̅ ̅ 𝜎


