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How Big Should the Public Capital
Stock Be?

David Alan Aschauer

The United States, like all countries, invests heavily in its public capital stock--transportation systems, such as
subways and highways; water treatment plants and sewer systems; and public buildings, such as schoals, fire
stations, police stations, and courthouses. Such investment is needed for a strong, flexible, and vibrant
economy. Workers need to ride the subway or drive to get to work; companies need to ship goods,
manufacturers need to use water and dispose of waste; future workers need to be educated; and businesses
need to be protected from fire and crime.

Y et over the past three decades the level of public sector investment has dipped in the United States. The
growth rate of state and local government capital stock indicates the decline. As Figure 1 shows, it climbed as
high as 5.4 percent per year in the 1960s, but dipped aslow as 1.8 percent in the 1980s and was only 2.3 to 2.6
percent per year in the 1990s. Meanwhile, growth in the country's private capital stock--equipment such as
trucks, trains, and planes and structures such as office buildings, factories, and warehouses--has increased the
demands placed on the available public infrastructure facilities. This deficiency of public investment led to the
concerns about an "infrastructure crisis' that were prevalent in policy discussions of the 1980s.

A basic question of public financeis, How big should
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= oan somewheat harder to detect, but isjust asimportant. The
= \/\\ tax burden associated with financing and maintaining
= ap ,-—v—"'w public capital reduces the returnsto private activity,
<A N which, in turn, may result in too few trucksin the
L0 nation's fleet, trains crawling along on wobbly tracks,
factories full of antiquated or obsol ete equipment, and
il ettt es il ea 1oy arplanespushing the limits of safety.
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employed isan analysis of the relationship between
economic growth and the ratio of public capita to
private capital. Most previous studies of the effectiveness of public capital assume alinear relationship between
public capital and output and so are incapable of estimating the optimal level of public capital spending; they
can estimate only whether an increase in public capital spending will increase or decrease growth. The studies
on which this brief is based instead assume a nonlinear relationship between public capital and economic
growth, that is, arelationship that is positive up to acertain level of public capital but turns negative at levels
above that growth-maximizing point. The data used in the empirical analysis cover the 48 contiguous states in
the United States from 1970 to 1990, with data sets constructed for the two 10-year periods. This alowsfor
state-specific and temporal effects while maintaining afocus on the long run. The details of the statistical
analysis are contained in a series of working papers (Aschauer 1997a, 1997b, 1997c) and the full-text brief.
Here we summarize the basic results and conclusions.
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1. The relationship between public capital and economic growth is nonlinear.

2. The estimated growth-maximizing public capital stock is approximately 61 percent of the private capital

stock. A range of estimates is obtained using various methods, but the rangeisfairly narrow, between 59.7

percent and 63.9 percent for the output-growth?maximizing ratio and between 56.8 percent and 61.3 percent
for the employment-growth?maximizing ratio.

3. Theratio of public capital to private capital ot ek be Clapi
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theratio of total government spending in all 48 states Public Capital Ratio

in both decades (all 96 observations) was above the Sorrce Author's calculations '

growth-maximizing level. The sample averageratio is

14 percent, suggesting that for the average state a one standard deviation increase in government spending
would decrease output growth per worker by 1.3 percent per year.

5. Both "core" capital (such as streets and highways,

Figure 3 Econemic Growth and Ratio of Government

Spending to Private Capital water and sewer systems) and "other" public capital
(such as educational buildings, hospitals,
10,0 conservation projects, and development structures)

have positive growth effects, with urban
infrastructure such as water and sewer capital
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T having a particularly high impact. Core public capita
& \ may have alarger impact than other public capital.
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& 0 - the 96 observations and a deficient level of other public

capital for 90 of the 96 observations.
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Sowrce: Author's calculations optimizing level of 61 percent. Thedataimply that a
one standard deviation (5 percentage point) increasein
the public capital ratio would cause an estimated 1.4 percent increase in the annual growth rate of output per
worker. Thisisasubstantial result, suggesting that for many states an insufficient level of public investment
may have been responsible for relatively sluggish productivity and economic growth in recent decades. For the
average dtate in the sample the gross static (or, initial) impact of an increase in the public capital ratioisan
increase in output growth of around 0.8 percent per year and in employment growth of some 0.3 percent per
year.

7. Inorder to understand the relationship between government capital and economic growth, it isimportant to
take into account the means of financing both the original acquisition of capital and the maintenance of capital
over its useful lifetime. Here we assume that acquisition is financed by municipal bonds and maintenance by
taxes. Both debt and taxes have a significant negative impact on output and employment growth. The
negative impact reduces but does not rever se the positive impact of public capital on growth. The net effect
is calculated by subtracting the financing impact from the growth impact. The financing clearly matters for
economic performance, but growth impacts of public capital, however financed, are still large and positive.

8. Theimpact of an increase in public capital stock on growth would have been greater in the 1980s, when
the public capital ratio was further from the growth-maximizing level, than in the 1970s. This confirms
statistically the notion, prevalent in the policy discussions of the 1980s, of an "infrastructure crisis’ in the
United States.

9. There are somewhat lower growth effects from public capital in the Showbelt than in the Sunbelt. The net
growth effects for the average state in both the Snowbelt and Sunbelt are positive, which justifies increased
public capital investment in both regions of the country. The public capital ratio is considerably higher in the
Snowbelt than in the Sunbelt so that growth effects of an increase in public capital are somewhat larger in the
Sunbelt. However, after calculation for differences, the output and employment growth effects are nearly the
same across the regions.

10. Public capital has dynamic (or, long-run) impacts: a persistent effect on economic growth and a
substantial cumulative effect on output and employment.

Attaining the Optimal Level of Public Capital

The empirical results reported here indicate that in most areas of the United States during the 1970s and 1980s
the levels of public capital were below the levels that would have maximized the rate of economic growth. Given
that there has been no great change since then, the public capital stock, in this sense, istoo small. One way to
boost the growth rate of output is through an increase in the public capital stock, with the initial acquisition of
public capital financed by debt and the maintenance of public capital financed by ongoing taxes. Aswe have
seen, the public capital stock augments growth by providing servicesto the private sector, while the associated
higher taxes detract from growth by reducing the returns to private economic activities. However, the analysis
of static and dynamic effects indicates that for nearly al states the positive effect of the increase in the public
capital stock dominates the negative effect of financing by taxes, with the net result of an increase in economic
growth from an increase in public sector capital.

At the same time, the analysis suggests that for nearly all statestotal government spending was above the level
that would have maximized output growth. In that sense, the overal level of government spending istoo high.
Therefore, another way to boost the growth rate of output is through a decrease in the overall level of
government spending, with an associated cut in taxes. The overdl level of government spending stimulates
growth much the same way that investment spending stimulates growth, except that the adverse effects of
financing dominate the stimulative effects of spending at a much lower level. Growth would be boosted



through a reorientation of government spending at the state and local level away from government consumption
to government investment.

Consider, for instance, what the empirical results of this brief have to say about a permanent $100 per capita
reduction in government consumption spending and an equal $100 per capitaincrease in expenditures on
physica public capital. The permanent $100 increase in government investment is capable of supporting a
permanent increase in the public capital stock of, perhaps, $1,000; assuming area interest rate on municipal
bonds of 4 percent per year, aphysical depreciation rate of 5 percent per year, and a population growth rate of
1 percent per year, to service the debt associated with the purchase of the public capital requires $40 per capita,
while to maintain the public capital against physical depreciation and growth in the labor force requires $60 per

capita.

In 1996 the state and local net public capital stock amounted to $13,392 per capita and the net stock of private
nonresidentia capital was $31,392. Consequently, the $100 per capita switch from public consumption to
public investment impliesa 7.5 percent rise in the public capital stock per capita and a 6.8 percent increasein
theratio of public to private capital. Using the empirical results of this brief, such aswitch would cause an
initial increase of 0.33 percent in the annual growth rate of output per worker and a cumulative rise in output
per worker of 3.0 percent after some 40 years.

Placed in proper historical perspective, these results shed light on appropriate federal policy for the coming
years. Over the period from 1960 to 1996 the total value of national wealth--including tangible assets such as
plant and equipment, inventories, residential structures, consumer durables, and land and intangible assets such
as education and research and devel opment--expanded from $16.8 trillion to $57.7 trillion (in 1996 dollars), at
an average rate of 3.4 percent per year. (These and subsequent wealth statistics are from the 1998 federa
budget [U.S. Office of Management and Budget 1998, Tables 2?4].) During the same time federally financed
wealth grew from $2.2 to $4.3 trillion, at an average yearly rate of 1.9 percent. Thus, if federal investment had
kept pace with overall investment, the nation's stock of assets would be higher by some $3 trillion.

Furthermore, looking within the various categories of federally financed investments, the source of thisdrag on
national wealth building can be isolated to be physical capital, such asinfrastructure, rather than intangible
capital, such as education and research and development. While federally financed physical capita grew by 1.1
percent per year, well below the growth rate of national capital, education and research and development capital
rose at annual rates of 6.1 and 4.2 percent, well above the growth rate of national capital. Asagenera rule, then,
since 1960 the federal commitment to expanding educational capital and research and devel opment capital has
far exceeded its commitment to augmenting physical capital.

State and local governments have done much better than the federal government in providing funding for
physical capital facilities. From 1960 to 1996 state and locally financed physical capita advanced from $900
billion to $2.6 trillion, which represents ayearly rate of growth of 2.9 percent. Y et even this more substantial
commitment was not enough to maintain the public capital stock against growth in the private capital stock, with
the result that the ratio of public capita to total national capital had been declining by 0.5 percent per year.

Recently, both the administration and Congress have placed a new emphasis on adequately funding
education--investment in our nation's human capital stock. Thisis, without doubt, good economic policy, asthe
available empirica evidence shows that the stock of human capita iswell below the optimal level in the United
States. However, the empirical evidence summarized here suggeststhat a parallel emphasis on adequately
funding infrastructure a so constitutes good economic policy, one that will require areversal of the current and
projected future policy stance regarding our nation's public capital stock.
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