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Abstract

This paper examines the mechanism through which pro-growth policies such as government
spending on infrastructure might a¤ect the dynamics of inequality. We develop a model in
which government-provided infrastructure is not only the engine of growth, but also a critical
determinant of the distributions of wealth, income, and welfare. Government spending on
infrastructure by itself is shown to be an ine¤ective tool of redistribution. It enhances economic
growth, but leads to sharply contrasting e¤ects on income inequality over time: inequality falls in
the short run, but worsens in the long-run. For infrastructure investment to have a redistributive
e¤ect on the economy, it must be �nanced by an appropriate taxation policy. In this respect,
the capital income tax serves as an e¤ective redistributive tool if used as a �nancing instrument.
The redistributive e¤ects of the consumption tax as an alternative to the more conventional
labor income tax are also highlighted.
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in the tax on capital income, (B) an increase in the labor income tax rate, (C) an increase in the

consumption tax rate, and (D) a switch from the labor income tax to a consumption tax, as a means

of �nancing a given level of infrastructure investment. In experiments (A)-(C), we consider a 10

percentage point increase in the respective tax rate from their benchmark equilibrium described in

Table 1, while keeping the level of government spending �xed at its benchmark level of 5 percent of

GDP. We calibrate these increases by an appropriate adjustment of lumpsum taxes, in accordance

with the government budget constraint (4a). For experiment (D), we replace the labor income tax

with a consumption tax, while keeping government spending unchanged. These policy changes

and their aggregate and distributional e¤ects are described in Table 3, while Figure 2 illustrates

the transitional dynamics. Since the basic intuition underlying the various distortions introduced

by these tax rates have already been described in the previous section, our discussion here can be

brief.

4.2.1 An Increase in the Capital Income Tax

The increase in the capital income tax rate instantaneously reduces the after-tax return on private

capital, thereby reducing the rate of private capital accumulation and raising the stock of infrastruc-

ture relative to private capital. The lower after-tax return on capital and the reduction in private

capital accumulation dampens labor productivity as well, and this increases the allocation of time

to leisure in the long run. The lower labor supply and return to capital depress the economy�s

long run growth rate and welfare; see Table 3A, row 1. Tables 3B and 3C reports the e¤ects of

this policy on the distributions of wealth, income, and welfare, in the short run and the long run,

respectively. The dispersion of wealth, post-tax income, and welfare decline in equilibrium, while

that of pre-tax income increases.

The intuition behind this result can be understood from �g. 2A. On impact, the lower after-

tax return on capital causes leisure to jump up and overshoot its higher long run equilibrium (�g.

2A(i)). Starting from its initial distribution, wealth inequality falls over time as agents reduce

capital accumulation in response to the higher tax. Since private capital in unequally distributed

to begin with, the decline in the after-tax return for capital-rich agents is much larger than for the

capital-poor. Consequently, this causes the dispersion of wealth to narrow over time. The fall in

the after-tax return on private capital and the initial upward jump in average leisure instantaneously

reduces the dispersion of post-tax income, as the capital-rich reduce their work e¤ort more than

the capital-poor. Over time, as wealth inequality declines, post-tax income inequality remains

below its initial benchmark level; see �g. 2A(ii). The decline in income inequality also narrows the

dispersion of consumption, which causes welfare inequality to fall. On the other hand, since the

pre-tax share of capital in total output is larger than its post-tax share, pre-tax income inequality

is higher than its initial impact. Therefore, by reducing the return to the factor that is more

unequally distributed in the economy (i.e., private capital), the higher tax on capital income has

a long-term redistributive e¤ect on the economy. However, the redistributive e¤ect of the tax on
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capital income generates a trade-o¤ between growth and income inequality as the economy ends up

with a lower growth rate in the long run. The growth-inequality relationship is therefore positive

over time.

4.2.2 An Increase in the Labor Income Tax

An increase in the tax rate on labor income reduces the after-tax wage rate, causing the agent to

substitute leisure for work, thereby increasing the equilibrium allocation of time to leisure. The fall

in labor supply reduces the marginal product of capital, which eventually translates into a decline

in long-run growth and welfare; see Table 3A, row 2. The short-run and long-run distributional

e¤ects are reported in Tables 3B and 3C. While wealth and welfare inequality increase slightly in

equilibrium, the increase in post-tax income inequality is much larger. On the other hand, pre-tax

income inequality falls.

The increase in the labor income tax reduces the after-tax return to the factor (labor) that

is less unequally distributed relative to private capital. Since poorer agents supply more labor

relative to richer agents, the decline in their after-tax wage income is larger than for the richer

agents. Consequently, the dispersion of labor income increases. Moreover, since government

spending on infrastructure is unchanged, the dampening e¤ect of the decrease in labor supply on

the marginal product of capital is largely o¤set, which prevents wealth inequality from falling. As

a result, post-tax income inequality increases, both in the short run and long run. As is evident

from �g. 2B(i)-(ii), the long-run adjustment of average leisure and the respective distributions is

almost instantaneous. Figure 2B(iii) indicates that growth and inequality are negatively correlated

over time: both the short run and the long run are characterized by an increase in inequality and

a decline in the growth rate. Therefore, this tax policy lowers both e¢ ciency and equity.

4.2.3 An Increase in the Consumption Tax

An increase in the tax on consumption reduces the after-tax return on consumption, causing the

agent to substitute towards leisure and away from consumption. The fall in labor supply has a

dampening e¤ect on the productivity of private capital, leading to a decline in long-run growth and

welfare; see Table 3A, row 3. On the other hand, Tables 3B and 3C indicate that the consumption

tax increase has a redistributive e¤ect on the economy: it reduces income (both pre-and post-tax)

inequality slightly, by about 1 percent, and welfare inequality by about 9 percent, relative to their

initial benchmarks. Wealth inequality, however, remains una¤ected.

From Figure 2C, we see that both pre-and post tax income inequality decline instantaneously

in the short run. These two measures of income inequality evolve together since the consumption

tax does not directly impact on pre- and post-tax factor returns. Facing a lower after-tax return

on consumption, agents re-allocate time towards leisure. Since capital-rich agents enjoy more
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leisure than their capital-poor counterparts, this reduces the dispersion of labor supply, thereby

reducing income inequality. Wealth inequality remains virtually unchanged throughout transition

due to two mutually reinforcing reasons: �rst, the higher consumption tax rate does not a¤ect

the return of private capital. Second, since the government keeps its infrastructure spending

unchanged, this partially o¤sets the e¤ects of a lower equilibrium labor supply. During transition,

income inequality rises slightly as the reduction in average labor supply increases the dispersion

of labor income. However, the long-run level of income inequality is lower relative to its initial

pre-shock level. The lower equilibrium income inequality also reduces the dispersion of welfare.

The relationship between growth and inequality is positive over time: both decline in the short run

as well as in the long run. This policy reduces e¢ ciency by lowering growth, but raises equity

by reducing the dispersion of welfare. This yields a trade-o¤ between e¢ ciency and equity in

eqilibrium.

4.2.4 A Switch from a Labor Income Tax to a Consumption Tax

This policy experiment allows the government to replace the labor income tax with a consumption

tax as a means of �nancing a given level of government spending on infrastructure. The cut in the

labor income tax raises the after-tax wage rate, thereby increasing the supply of labor. This more

than o¤sets any leisure-enhancing e¤ect of the consumption tax increase. Therefore, equilibrium

labor supply increases. The higher labor supply raises the marginal product of private capital,

thereby increasing private capital accumulation and, consequently, long-run growth and welfare;

see Table 3A, row 4. Tables 3B and 3C indicate that this policy also has redistributive e¤ects

similar to the tax on capital income: wealth, post-tax income, and welfare inequality decline in the

long-run equilibrium. While wealth inequality falls only very slightly, long-run post-tax income

inequality declines by about 5 percent, while welfare inequality falls by about 7 percent, relative

to their respective initial dispersions. This happens because both the redistributive e¤ects of a

cut in the labor income tax rate and the increase in the consumption tax rate tend to reinforce

each other. The dynamic adjustment of the economy is illustrated in �gure 2D and the basic

intuition follows from the previous two policy experiments. Comparing the dynamics of growth

and post-tax income inequality, we see that in the relationship is inverse throughout the transition:

the economy experiences higher growth and lower inequality. In this sense, this policy does not

generate any trade-o¤ between e¢ ciency and equity, as growth and average welfare increases, while

income inequality declines.

In summary, one common characteristic of the distributional dynamics generated by the various

distortionary tax shocks considered in this section is that the adjustment to the long run equilibrium

is very rapid and is determined in a large part by the initial response of the labor-leisure choice. This

is in sharp contrast to the case of a government spending increase, where the dynamic adjustment

of the distributions is much more gradual. Moreover, the tax shocks considered do not generate

any intertemporal trade-o¤s in the measures of income inequality. This is also contrary to the
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e¤ects of the government spending shock, where short-run and long-run responses were qualitatively

di¤erent. The basic di¤erence arises from the fact that government spending causes the economy�s

stock of infrastructure to rise gradually in transition, thereby creating both a wealth e¤ect and a

redistributive e¤ect by its gradual impact on both aggregate variables and relative factor returns.

By contrast, a tax shock changes relative factor returns instantaneoulsy and permanently, causing

most of the dynamic adjustment to occur on impact of the shock.

5 Conclusions

This paper examines the e¤ect of government spending and taxation policies on the relationship

between growth and inequality. Speci�cally, three broad questions are analyzed:

(i) Do pro-growth policies such as government spending on infrastructure also reduce inequality

in the long-run?

(ii) Do the underlying taxation policies used for �nancing infrastructure investment a¤ect the

growth-inequality relationship?

(iii) Do government spending and taxation policies generate intertemporal trade-o¤s in inequal-

ity along the transition path?

To answer these questions, we extend an endogenous growth model, where private capital and

public infrastructure are the engines of growth, to an environment of heterogeneous agents, where

the source of heterogeneity comes from an initial distribution of private capital (wealth). In

addition, we assume that economic agents choose the allocation of time between labor and leisure

endogenously. Therefore, two factors play a critical role in determining the evolution of inequality:

�rst, the endogenous labor-leisure choice generates a distribution of labor supply in response to the

initial distribution of private capital (wealth). Second, the gradual accumulation of the stock of

infrastructure in the economy a¤ects relative returns of the private factors of production (capital

and labor) by serving as a complementary input in production. To the extent that both private

factors are unequally distributed, this generates an endogenous distribution of wealth, income, and

welfare. Therefore, this framework yields growth and inequality as endogenous and interdependent

processes, both in equilibrium and in transition. We show that in the short run, the dynamics of

income inequality are determined primarily by the initial response of the labor-leisure choice, while

its transition and long-run adjustment is in�uenced by the evolution of the economy�s private and

public wealth (private capital and infrastructure).

Conducting several numerical policy experiments, we �nd that productive government spending

on infrastructure by itself is an ine¤ective tool of redistribution. It enhances economic growth,

but leads to sharply contrasting e¤ects on income inequality over time: inequality falls in the short

run, but gradually increases over time and worsens in the long-run. This underscores the point

that pro-growth policies may not always be pro-poor and shows that an important source of the

e¢ ciency-equity trade-o¤may lie in the design of government spending policies. For infrastructure
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investment to have a redistributive e¤ect on the economy, it must be �nanced by an appropriate

taxation policy. In this respect, our results highlight the redistributive role of the capital income

tax rate as a �nancing instrument for infrastructure investment. By reducing the after-tax income

of the factor that is the principle source of inequality, and spending the proceeds on a productive

public good such as infrastructure, the government opens up an e¤ective mechanism through which

its spending policies can have important redistributive e¤ects. We also compare the redistributive

e¤ects of various taxation policies, and these again highlight the trade-o¤ between growth and

inequality. Interestingly, our experiments indicate that a policy where the consumption tax replaces

the more conventional labor income tax can not only be growth-enhancing, but also can have

signi�cant redistributive e¤ects on the economy by lowering inequality.

In summary, this paper makes several important contributions to the literature on government

spending and taxation policies, economic growth, and inequality. First, it characterizes the mecha-

nism through which growth-enhancing public policies such as infrastructure investment might a¤ect

the various sources of inequality in a dynamic economy. Second, it shows that government spend-

ing policies can generate intertemporal trade-o¤s in the evolution of income inequality. Finally, by

highlighting the role of tax policies in in�uencing the distributional e¤ects of government spending,

we derive a rich array of results that can conceivably be taken to the data. These results also open

up the door for future research. The analytical framework in this paper can be readily extended

to examine the distributional consequences of several important public policy issues, such as the

distributional e¤ects of privatization and pricing of infrastructure goods, and the composition of

government spending between public investment and consumption. Issues related to health and

education spending can also be potentially studied in the context of this model. Another area of

research can relate to the evolution of inequality in an open economy and access to international

capital markets. Finally, while we consider initial private wealth as the source of inequality, a very

useful extension would be to examine other possible sources such as preferences for public goods,

skills, etc. These represent interesting and exciting areas of research, which we intend to pursue

in the future.
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