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Structural Transformation



Today

• 3 parts:
• What is structural transformation?
• What are its key stages?
• What does it mean for the development process?



Structural Transformation

• Generically: Changes that occur to an economy 
during the process of economic development

• Main feature: As a national economy expands, the 
relative share of agriculture in national income and 
employment declines



Source: Armour and Company, 1922, via Sverdrupian (reddit) and Vox



Source: USDA via Vox



Source: VisualCapitalist.com
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Agricultural share in the economy
Ag production as % of GDP Ag employment as % of 

total employment

Low Income 1970 1990 2013 1970 1990 2012

China 35 27 10 69 60 -

India 42 29 18 - 60.5- 47.2

Indonesia 45 19 14 56 56 35

Ethiopia - 52 45 - 89.3 72.7

Ghana 54 45 22 - 62.0 44.7

Kenya 33 30 30 61.1

Middle Income

Bolivia 21 17 13 46.5 47.4 32.1

Costa Rica 12 6 27 26 13

Thailand 26 12 12 71 64 40

High Income

Canada 5 3 2 5 4 2.2

Japan 5 2 1 10 7 4

Spain 11 6 3 19 12 4

USA 4 2 1 4 3 1.6

Source: World Bank, World Development Indicators. Note, in a few cases, stat from nearby year substituted for missing stat



Agricultural share in the Economy
86 countries from 1965 to 2000

Source: Timmer 2008



You try!

• Answer a few questions on Acadly



Are Asia and Africa different?

Source: World Development Indicators



Are Asia and Africa different?

Source: World Development Indicators

Africa: Higher rates of 
urbanization for a 
given income level
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• 3 parts:
• What is structural transformation?
• What are its key stages?
• What does it mean for the development process?



Stages of Structural Transformation

1. Traditional agriculture

2. Technologically dynamic agriculture (low capital 
technology)

-> surplus transferred out of ag (food, inputs, 
labor, savings)

3. Technology dynamic agriculture (high capital 
technology)

-> Protection of agriculture



Stages of Structural Transformation

Stage 1: Traditional

Characterized by: low agricultural productivity, little crop 
diversification, up to 80% labor force in agriculture, low technology 
adoption



Stages of Structural Transformation

Stage 2: Technologically dynamic agriculture (low 
capital intensity

Key driver: technological change (resulting from investment)

Characterized by: agricultural productivity growth, income growth, 
not yet capital intensive



Stages of Structural Transformation
Stage 3: Technologically dynamic agriculture (capital 
intensive)

Key drivers: “specialization of function”, Engel’s Law

Characterized by: integrating ag into macro economy, growing 
capital intensity, lagging ag income growth



Specialization of Function

“But when by the improvement and cultivation of 
land the labor of one family can provide food for 
two, the labor of half the society becomes sufficient 
to provide food for the whole. The other half, 
therefore, can be employed in providing other 
things, or in satisfying the other wants and fancies of 
mankind.”

- Adam Smith, Wealth of Nations (1776)



Role of Agriculture in Development
(Johnston and Mellor, American Economic Review 1960)

Increasing agricultural productivity provides:

• Inexpensive food

• Labor for industry

• Increased savings

• Export earnings

• Income

Demand for domestic markets

Maintain or increase rural incomes

Poverty alleviation



Transfer of Surplus out of Agriculture

Supply of Food

Poor Countries:

• Food represents a large share of the household 
budget

• Food staples account for 60-80% of caloric intake

Result: food represents a large % of the Consumer 
Price Index – acts as a wage good



Transfer of Surplus out of Agriculture

FAO Food Security Statistics and World Development Indicators

Supply of Food
Share of household income spent on food



• Importance of protein and 
micronutrients

• School feeding programs, e.g., 
Rural Education Action Project 
in China (REAP)

• Rising caloric intake of the poor has a positive 
effect on their well-being, work productivity, and 
investment in human capital

• Robert Fogel: half of British economic growth since 
1800 due to better nutrition (!)

Another impact of more food:



Pattern: Ag GDP Share falls faster than 
AG Employment Share

86 countries from 1965 to 2000

Source: Timmer 2008

Why?



Engel’s law

The proportion of household income spent on 
food in the aggregate declines as income rises

Q
Food

Q
Non-food

1. Budget set expands
2. Preferences evolve 

because income 
elasticity of demand for 
food falls (demand for 
non-food rises faster)

3. Income expansion path 
shows decreasing share 
of budget spent on 
food.

Y expansion 
path
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Let’s do an Exercise

Consider a poor country with a closed economy

• Two Sectors: food, non-food

• Baseline income: $1000

• Income elasticity of demand (food in aggregate): 0.2

• Price elasticity of demand (food in aggregate): -0.2

• TFP growth in both ag and non-ag: 10%

Simplifying assumptions: no population growth, no supply 
response to price changes.

After 1 year, what happens to the food price?



What happens with the growth?
1. Supply grows by 10% 

(assumption)

2. Demand grows by only 2% 
(due to income elasticity of 
demand)

3. Food prices decrease by 40%

4. Non-food prices decrease by 
less (due to higher income 
elasticity of demand)

P

Q food

S1
S0
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P0

P1
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Q non-food

S1
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Discuss what this means 
for growth (Acadly)



Let’s do an Exercise
Supply increases 10% due to TFP growth

Income effects:

-> Income increases 10% due to supply increase

-> η = 
% ∆ ���� ������

% ∆ ������
-> 0.2 = 

% ∆ �������

��%

-> Demand increases 2% due to income growth

Price effects:

-> ��� =
% ∆ ��

�

% ∆ ��
 -> −0.2 =

% ∆ ��
�

% ∆ ��

Markets must clear: S1 = D1 and S2 = D2. Solve for Price:

�� ∗ 1.02 ∗ 1 + %∆� ∗ −0.2 = �� = �� = �� ∗ 1.1

%∆� = -39%



What does this mean for wages?
• Food prices decrease by 40%
• The non-food prices decrease by some value less than 

40%
• Because the income elasticity for non-food is greater than the 

income elasticity for food

• A “wage” reflects the value of the marginal product of 
labor (i.e., the value of output that can be produced in 
an hour)

• With food prices falling more than non-food prices, 
agricultural wages must fall relative to non-agricultural 
wages

• Then people leave agriculture



Ratio of wages between non-ag and ag

Source: McCullough 2017



Stages of Structural Transformation

Stage 4: Protecting Agriculture



Protecting agriculture: Producer Support
Producer Support Estimates by Country, ranked as a share of ag revenue

Source: OECD Producer Support Estimates



Protecting Agriculture: Important Points

1. Agricultural interests are well established 
politically at this stage

2. Sunk costs in agriculture (technology and capital) 
are significant at this stage

3. Food is less important in the CPI than at previous 
stages

4. Even middle-income countries protect agriculture

5. China: concerned about large rural population 
being left behind in rapid growth (resource 
constraints, trade)



How can governments spur structural transformation, 
promote development, and reduce poverty?

Fast agricultural growth is associated with rapid poverty reduction

GDP growth from agriculture benefits the income of the poor 2-4 
times more than GDP growth from non-agriculture (43 countries)
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Agricultural Research has proven returns

Source: A meta-analysis of rates of return to agricultural R&D, IFPRI

But…

Studies take place where 
there are successes 
(publication/research bias)

Yields in SSA are still quite 
low, even though DNA 
analysis suggests adoption 
of improved varieties is 
high (80%). 

Why?



Is an ag-led development Strategy 
the right approach?
Suppose Y is an outcome we care about, and I is $ 
invested:

ΔY

Δ�
=

Δ�

Δ��
⋅

Δ��

Δ�

“Bang for 
your 

buck”

Change in outcome 
due to change in ag

productivity
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You try!

• Answer a few questions on Acadly



Structural Transformation takeaways

• Main pattern: declining importance of agriculture, 
though different countries follow different paths

• Typically 3 stages: 
• Traditional agriculture
• Technologically dynamic agriculture (low capital technology)
• Technologically dynamic agriculture (high capital technology)

• Drivers of the process: technical change, specialization 
of function, Engel’s Law

There is still disagreement on exactly where governments 
should spend scarce resources in order to spur structural 
transformation


