Role of Infrastructure Finance in Solow
growth model

Dr. Kumar Aniket
University College London

India Finance Conference 2018

20 December 2018



POVERTY TRAP

Density of countries

T
40,600 60,000
GDP per capita ($)

FIGURE 1.1  Estimates of the distribution of countries according to PPP-adjusted GDP per capita in
1960, 1980, and 2000.



QUESTIONS FOR SOLOW GROWTH MODEL

Infrastructure  Why do developing countries lack adequate infras-
tructure?

Why does infrastructure wither away over time in
developing countries?

Reforms ~ What kind of reforms turn a low-income country
into a middle income country

Fiscal Policy ~ Does fiscal policy matter for long-run growth?

Capital Flows Lucas (1990): Developing countries have a lower
capital labour ratio. So, why doesn’t capital flow
to developing countries?



WHAT IS CAPITAL IN GROWTH MODELS?

Physical capital ~ very varied and impossible to aggregate

Financial capital ~ easy to aggregate

Question ~ What is capital in a growth model?

How many types of capital does a growth model re-
quire to capture the essence of reality?

Answer ...depends on how many distinct channels there
are to transform output into capital



SOLOW MODEL

Output gets transformed into private capital through the saving channel
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THIS PAPER

Output also gets transformed into infrastructure through the fiscal
channel
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VARIABLES

Y = F(K,K, AL)
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production function

labour augmenting technology
private capital

private capital’s depreciation rate
public capital (infrastructure)

public capital (infrastructure)’s depreciation
rate

private saving rate
tax rate
public goods investment rate

leakage due to inefficiency and corruption



OUTPUT DECOMPOSED
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PRODUCTION FUNCTION
Y = KK (AL)L~(a+5)

Cobb-Douglas production function
B

elasticity of output with respect to public capital

a  elasticity of output with respect to private capital

y = kPk>

Cobb-Douglas production function (per-effective worker)
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public capital per-effective worker



SYSTEM OF DIFFERENCE EQUATIONS
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Proposition

For k € (0,00) and k € (0, 00), the economy has a unique steady (k*, k*)

state where
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IMPACT OF INCREASE IN ¢T

k(k) shift right as public good investment increases
k(k) shift down as disposable income decreases.

k 0




IMPACT OF INCREASE IN s

k(k) shifts up.

k




SIMULATION OF OUTPUT, PUBLIC & PRIVATE CAPITAL
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SIMULATION OF OUTPUT, PUBLIC & PRIVATE CAPITAL
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EFFECT OF SHOCK INCREASE PRIVATE CAPITAL
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THE EFFECT OF SHOCK INCREASE IN PUBLIC
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MAIN MESSAGE

Saving channel and fiscal channel are inextricably linked

Per-capita income is determined by interaction of s and ¢7

Sustained per-capita income growth requires

increasing the fiscal capacity of the state
increasing the flow of tax collected into productive public goods

creating opportunities for private investment through infrastructure
investment

increasing efficacy of the saving channel through financial reforms to
take advantage of infrastructure investment



