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The role of foreign direct investment and intellectual property rights in economic
development is discussed widely in the literature. However, an integrating framework is
missing to assess the role of FDI and IPR for agricultural development. This paper
establishes a framework to assess the role of FDI and IPR for seed sector development in
developing countries. The impact assessment is carried out with a System Dynamics model
that shows local capacity development to develop new seed varieties in the scenario of a
multinational company penetrating the market and spillovers occurring. Simulation runs
reveal the impact of IPR on the quantity technology transferred by multinational
companies and on spillovers. The development path of the local industry depends crucially
on the capacity of the local seed sector when the multinational company enters. A pattern
for seed sector development is derived.
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Figure 1: The behaviour of local seed sector capacity under the influence of foreign direct
investment
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Figure 2: The reinforcing loops of national capacity creation
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Figure 3: The reinforcing loops of capacity creation of Multinational Companies
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Figure 4: Interaction of national R&D capacity and capacity of multinational companies
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Figure 5: Investment of multinational companies and spillovers
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Table 1: Start values for the scenario of national seed sector development without FDI

involvement

Variable

Definition

Start Value

National capacity for
development

variety

The ability to produce varieties of the national
seed sector

0.2 (variety)

Multinational capacity

The ability to produce varieties of the

multinational seed sector

10 (variety)

between the national and multinational sector

Capital national Represents physical capital such as production | 1M (USD)
facilities

Labour national Represents skilled and unskilled workers 1M (USD)

Germplasm national Represents knowledge about breeding embodied | 1M (USD)
in genetic material

Elasticity of Substitution Substitutability of the products of the national and | 0.35 (dmnl)
multinational sector when price changes

Elasticity of Demand Responsiveness in the quantity demanded for a| 0.8 (dmnl)
commodity as a result of change in price

Skill ratio The difference between the skill level in production | 0.9 (dmnl)

Potential Customer

Farmers that have not yet adopted commercial
seed

12M (farmer)

Customer Farmers that have adopted commercial seed 2.2M (farmer)
Time to create variety national | Time it takes the national industry to develop one | 5 (year)
private new variety

Time to create variety | Time it takes the multinational industry to develop | 2 (year)
multinational one new variety

Figure 6: National capacity creation in absence of foreign direct investment
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Table 2: Start values for the scenario of national seed sector development without FDI

involvement
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Variable Definition Start Value
National capacity for | The ability to produce varieties of the national seed sector 0.2 (variety)
variety development
Multinational capacity | The ability to produce varieties of the multinational seed | 10 (variety)
sector
Capital national Represents physical capital such as production facilities 1M
Labour national Represents skilled and unskilled workers 1M
Germplasm national Represents knowledge about breeding embodied in genetic | 1M
material
Elasticity of Substitution | Substitutability of the products of the national and|0.35
multinational sector when price changes
Elasticity of Demand Responsiveness in the quantity demanded for a commodity as | 0.8
a result of change in price
Skill ratio The difference between the skill level in production between | 0.9
the national and multinational sector
Potential Customer Farmers that have not yet adopted commercial seed 12M
Customer Farmers that have adopted commercial seed 2.2M
Time to create variety | Time it takes the national industry to develop one new variety | 5 (year)
national private
Time to create variety | Time it takes the multinational industry to develop one new | 2 (year)
multinational variety




Figure 7: National and Multinational capacity creation
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Table 3: Start values for the scenario of national seed sector development without FDI
involvement

Variable Definition Start Value
National capacity for | The ability to produce varieties of the national seed sector 0.2 (variety)
variety development




Multinational capacity

The ability to produce varieties of the multinational seed
sector

10 (variety)

multinational

variety

Capital national Represents physical capital such as production facilities 1M
Labour national Represents skilled and unskilled workers 1M
Germplasm national Represents knowledge about breeding embodied in genetic | 1M
material
Elasticity of Substitution | Substitutability of the products of the national and|0.35
multinational sector when price changes
Elasticity of Demand Responsiveness in the quantity demanded for a commodity as | 0.8
a result of change in price
Skill ratio The difference between the skill level in production between | 0.9
the national and multinational sector
Potential Customer Farmers that have not yet adopted commercial seed 12M
Customer Farmers that have adopted commercial seed 2.2M
Time to create variety | Time it takes the national industry to develop one new variety | 5 (year)
national private
Time to create variety | Time it takes the multinational industry to develop one new | 2 (year)

Figure 8: National and Multinational capacity creation with the mutinational actor

pulling out of the market after 25 years
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Figure 9: The effect of increasing multinational capacity in the seed sector on industry
concentration and the price level

pillover.
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