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Determinants of the size of government in high-income
countries

Minh Quang Dao"

Abstract

This paper empirically assesses the determinants of the share of government consumption
in the GDP in high-income countries at two points in time, namely the year 2000 and
2014 while taking into consideration the major issue of potential simultaneity bias by
introducing interaction variables. Based on data from the World Bank and using a sample
of twenty-six high-income economies in 2000, we find that the share of government
consumption in the GDP growth is dependent upon the log of population, its square, the
log of the labor force, and interaction terms between the square of the log of the labor
force and the log of population, between the log of the labor force and its square, and
between the log of population and the log of the labor force. For the year 2014 and using
a sample of forty-five high-income countries we find that the size of government as
measured by the ratio of government consumption in the GDP is dependent upon the log
of per capita gross national income, the log of the labor force, the log of population, the
log of urbanization (measured as the share of the urban population in the total population),
and the interaction terms between the log of per capita gross income and that of
urbanization, the log of urbanization and that of the labor force, and between the log of
urbanization and that of population. Statistical results of such empirical examination will
contribute towards a better understanding of the determinants of the size of government in
high-income economies. Data for all variables are from the 2016 World Development
Indicators. We specify and estimate a semi log and quadratic model and observe that
some coefficient estimates do not have the expected sign due to possible collinearity
among some independent variables.
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This paper develops a model that is used to empirically test the effect of various
factors on the share of government consumption in the GDP in high-income economies.
It is based on previous work by Dao (1994a) using data for both developing and
developed countries. It also relies upon a subsequent study by Dao (2014) focusing
primarily on upper-middle economies. The present paper synthesizes earlier work and
uses two sets of high-income countries at two points in time, namely the year 2000 and
2014. It aims at examining which factors statistically influence the size of government
and how their impact has changed over time.

We begin the next section by giving a review of the literature on the determinants
of government expenditures. We then specify a model of the share of government
expenditures in the national income. Empirical results are reported in Section 3. We then
summarize the paper and give concluding remarks in a final section.

2 Literature Review

Wagner (1958) states that the share of the public sector in the national output
tends to increase with the level of economic development. In his own words, this is due
to “the pressure from social progress and the resulting changes in the relative spheres of
private and public economy.”” Graziani (1887) offers an explanation in terms of the
response of government to citizens’ preferences. For instance, economic growth in
industrializing countries means that “basic” material needs are becoming widely satisfied,
and less urgent wants, including government services, will become new arguments in the
citizens’ utility functions. Graziani recognizes that while population growth may call for
an increase in national defense, advances in technology may improve the efficiency of the
provision of defense over time and result in a reduction in the growth of government
consumption.

Bird (1971) points out that “Wagner’s Law” has no predictive power for the
future even though it appears to be satisfied by some aspects of past reality. This is
because of two reasons: first, most developed economies today are well beyond the stage
for which Wagner’s reasoning seems to be valid; and second, the “law” itself does not
really contain a substantive theory but rather is more of a philosophical theme or
speculation.

Abizadeh and Gray (1985) use pooled time-series, cross-section data for 53
countries grouped into poor, developing, and developed countries by means of a Physical
Quality of Life Index to test “Wagner’s law” and find that this law only applies to the
developing group of countries, but not for the poor, nor for the developed group.

Musgrave and Musgrave (1976) put an emphasis on the increasing
complementarity between both public and private consumer and capital goods associated
with an increase in per capita income. The growth of the industrial sector requires
complementary inputs of secondary and higher education and of transport systems such as
railroads and highways.’

2 Consult the relevant passages from A. Wagner in Richard A. Musgrave and Alan Peacock (eds.),
Classics in the Theory of Public Finance, New York: Macmillan, pp. 1-16.

® This, of course, is based on the assumption that these complementary inputs generate externalities
which require public intervention.
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Dao (1994a) develops a model of per capita spending for government
consumption based on the assumption that the voter with average income is decisive. He
shows that urbanization positively impacts public spending and that population density is
not a good empirical proxy for interdependencies arising from the economic development
process. He also derives a model of the size of government and tests it using data from a
set of 105 countries. He finds that the share of government consumption in the GDP
varies positively with the relative price of public sector output, which suggests a price-
inelastic demand for government services, and that Wagner’s law of expanding state
activity is refuted by empirical evidence. The provision of these services may or may not
exhibit economies of scale depending on the degree of publicness in government
consumption.

Dao (1994b) uses the co-integration technique to test Wagner’s law using data for
the 1950-85 period for a sample of seven industrialized countries and finds weak
empirical support for this law. This is probably due to two factors: one, the size of
government may be a function of other factors besides per capita income; and two, there
is the possibility of simultaneity bias as the growth of government consumption, viewed
as an input in the production of private goods, also leads to higher per capita income.

Dao and Esfahani (1999) develop a competitive model of the size of government
which implies that changes in the composition and the mobility of productive assets
should be emphasized as important determinants of the size of government. They use the
share of population over 65 years of age, the share of population 25 years and older with a
high school or higher degree, the average rainfall in the wettest month of the yea, and the
available agricultural land per capita as reasonable main explanatory variables.

The present study is aimed specifically at the identification of those factors which are
important in explaining differences in the share of government consumption in the GDP
among high-income countries.

3 A model of the size of government

In deriving the share of government consumption in the GDP equation we shall
make use of the model developed by Dao (1994), which is as follows:

G/Y =Bo + B1log Yy + B2log U + B5 log P (D)

where G is government consumption expenditures, P is population; Y, denotes per capita
income, and U the level of urbanization.

We also wish to incorporate the effect of the size of the labor force on the size of
government, following Dao (2014) and hence our statistical model becomes:

G/Y = BO + Bl |Og ch + leog U+ B3 IOg P+ B4 |Og L (2)
where L denotes labor force, and all other variables as previously defined.

Finally, we include the square of all explanatory variables to complete the statistical
model, which is as follows:

GY = Bo + Bl IOgYpC + leOg U + B3 10g P + B4 10g L + B5 (Iog L)2 +
Be (log P)? + B7 (log U)* + Bg (10gY pe)’ 3
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The inclusion of the level of urbanization implies that voters fully recognize the
need for government action in addressing market failures in urbanized countries. As the
population becomes more urbanized, there is a tendency for increased friction among its
residents. As a result, there is the potential for higher levels of criminal activity and
hence a need for an increase in police protection. Urbanization also may lead to
inefficiency in the allocation of resources arising from the production and/or consumption
of certain private goods. More urbanized economies have been increasingly concerned
about problems related to public health, the ecological system, public safety, sanitation,
and traffic congestion. Correcting these market failures may require government
intervention. This is precisely the argument provided by Wagner (1958) when he
expounds the law of expanding state activity’. Borcherding (1977), on the other hand,
found that empirical research had not produced any evidence of a statistically significant
relationship between urbanization and the level of public expenditures.

The inclusion of per capita gross national income stems from the theoretical
explanation that if the income elasticity of expenditures on government consumption is
greater than one then economically more developed economies spend a larger proportion
of their GDP on government consumption.

The impact of population size on the share of government consumption in the
GDP depends on the combined effect of three determinants: the price elasticity of the
demand for government services, the degree of publicness in the consumption of these
services, and whether or not their provision is subject to economies of scale. If, for
example, the bulk of government services has characteristics of private goods, the demand
for these services is price-inelastic, and their production is subject to rising per unit costs,
then those countries that have large populations tend to have larger government sectors.
On the other hand, if the provision of government services exhibit scale economies, then
depending on the price elasticity of the demand for them, countries that have large
populations may end up having relatively smaller public sectors. In addition, if the tax
share of the decisive voter is 1/P then residents in countries with large populations may
perceive that their tax burden is lower and, as a result, ceteris paribus, may demand a
higher level of government spending. Data for all variables are from the 2016 World
Development Indicators.

4 Empirical Results

Table 1 gives least-squares estimates of regression coefficients in the share of
government consumption in the GDP equation for a sample of twenty-five high-income
countries®. The data year is 2000.

* Wagner (1958) supports his position by referring to both internal and external law enforcement,
state participation in material production, and public provision of certain economic and social
services such as public health and education, among others.

® The sample consists of the following countries: Australia, Austria, Belgium, Canada, Denmark,
Finland, France, Germany, Greece, Ireland, Israel, Italy, Japan, Kuwait, the Netherlands, New
Zealand, Norway, Portugal, Singapore, Slovenia, Spain, Sweden, Switzerland, United Kingdom,
and the United States.
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Table 1: Regression Results (Original Model): 2000
Coefficient Estimates  t-Statistics

Intercept -602.956 -0.642
InLabor00sq 2.006 0.459
INnGNIpc00sq -2.303 -0.306
LNpop00 21.532 0.819
InUrb00 175.924 0.641
Inpop00sq -2.233 -0.489
InUrb00sq -20.187 -0.635
INGNIpc00 45.596 0.304
InLabor00 -18.091 -0.899
R*=0.210

The goodness of fit of the model to the data is not very good as indicated by the low value
of 0.210 of the coefficient of determination. We observe that only none of the
explanatory variables is statistically significant. Since the log of per capita GNI and its
square do not seem to explain cross-country variations in the size of government, we drop
this variable and re-estimate the model®. Results of this regression are reported in Table
2. We note that the goodness of fit of the model of the model is improved as shown by
the higher value of 0.251 of the coefficient of determination. The log of the labor force
variable is now significant at the 5 percent level. Using a backward stepwise elimination
process we arrive at a revised model the results of which are presented in Table 3. We
observe that in addition to the log of the labor force variable, the log of population
variable is now significant at the 5 percent level, while the square of the latter variable is
also significant at the 10 percent level. Population exerts a positive influence on the size
of government, implying that in high-income economies it may be the case that the bulk
of government services has characteristics of private goods and that the demand for these
services tends to be price-inelastic, and that their production is subject to rising per unit
costs.
Table 2: Regression Results (Per capita GNI omitted)

Coefficient Estimates t-Statistics

Intercept -151.666 -0.277
InLabor00sq 4.876 1.170
LNpop00 42.948 1.832
InUrb00 64.746 0.254
Inpop00sq -5.444 -1.261
InUrb00sq -7.416 -0.251
InLabor00 -33.052 -1.843*
R*=0.251

*Significant at the 5 percent level.

® We are able to include the United Arab Emirates in the sample as data on per capita GNI for this
country was not readily available for the year 2000. The sample size thus is now 26, instead of 25.
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Table 3: Regression Results (Revised Model)
Coefficient Estimates t-Statistics

Intercept -10.735 -0.771

InLabor00sq 4.904 1.258

LNpop00 42.671 1.956*

Inpop00sq -5.533 -1.365**

InLabor00 -32.263 -1.976*
R*=0.246

*Significant at the 5 percent level.

We test for the presence of multicollinearity by running a correlation analysis of
the four explanatory variables. Results of this test are reported in Table 4 in the form of a
sample correlation coefficient matrix. We then proceed to re-estimate the model while
including interaction terms in order to account for the possibility of simultaneity bias.
Results of this regression are presented in Table 5.

Table 4: Sample correlation coefficient matrix
InLabor00Osg LNpop00 InLabor0O0  Inpop00sq
InLabor00sq 1

LNpop00 0.951 1
15.009

InLabor00  0.956 0.998 1
15.971 73.383

Inpop00sq 0.995 0.975 0.976 1
46.984 21.521 21.965

*Bold t-statistics imply statistical significance at the 10 percent or lower level

Table 5: Regression Results (with Interaction Terms)
Coefficient Estimates t-Statistics

Intercept -405.811 -0.861
InLabor00sq -1977.186 -0.750
LNpop00 1589.076 0.821
InLabor00 -1547.677 -0.796
Inpop00sq -2032.590 -0.776
LnLabsqglnpop00 2689.609 0.769
LnLabLabsq00 -904.186 -0.775
Lnlabsgpopsq00 0.103 0.410
LnpopLnlab00 4004.228 0.762
LnpopLnpopsq00  894.396 0.769
LnlabLnpopsq00 -2680.900 -0.767

R*=0.363
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We note that the explanatory power of the model is increased as attested to by the
higher value of 0.363 of the coefficient of determination. However, none of the
explanatory variables seems to be statistically significant. Using a backward stepwise
elimination process we arrive at a revised model the results of which are presented in
Table 6.

Table 6: Regression Results (Revised Model with Interaction Terms)
Coefficient Estimates t-Statistics

Intercept -69.426 -1.535
LNpop00 163.321 1.843*
InLabor00 -112.470 -1.996*
Inpop00sq -57.744 -1.612**
LnLabsglnpop00 13.879 1.265
LnLabLabsq00 -13.791 -1.284
LnpopLnlab00 47.084 1.715**
R*=0.327

*Significant at the 5 percent level.
**Significant at the 10 percent level.

The log of population exerts a positive impact on the size of government in high-
income countries in 2000 while its square on the other hand negatively influences the
share of government consumption in the national income. The log of labor force
continues to have a negative effect on the size of government while the interaction term
between population and the size of the labor force positively impacts the ratio of
government consumption to gross domestic product.

We next re-estimate the model using data from a sample of forty-five high-
income economies for the year 2014’. Results of the regression without interaction terms
are presented in Table 7. We observe that the goodness of fit of the model is quite good
as indicated by the value of 0.409 of the coefficient of determination. We speculate that
this could partly be attributable to the fact that we have a much larger sample of high-
income countries (45 in 2014 vs. 26 in 2000). Both the log of the size of the labor force
and that of population are highly statistically significant at the 1 percent or lower level. In
2014, with the inclusion of 19 additional high-income economies, we note that the
influence of population on the size of government continues to be positive, implying that
the bulk of government consumption in these countries has characteristics of private
goods, that the demand for public sector services is price-inelastic, and that the production
of these services exhibits rising average costs. High-income countries tend to have larger
government sectors, other things being equal.

" The sample consists of the following countries: Argentina, Australia, Austria, Bahrain, Belgium,
Canada, Chile, Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, France, Germany,
Greece, Hungary, Ireland, Israel, Italy, Japan, Republic of Korea, Kuwait, Latvia, Lithuania, the
Netherlands, New Zealand, Norway, Oman, Poland, Portugal, Qatar, Russian Federation, Saudi
Arabia, Singapore, Slovak Republic, Slovenia, Spain, Sweden, Switzerland, Trinidad and Tobago,
United Arab Emirates, United Kingdom, United States, and Uruguay.
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Table 7: Regression Results (Original Model): 2014
Coefficient Estimates t-Statistics

Intercept -62.269 -0.314
InLaborl4sq 1.403 0.549
InGNIpcl4sq -0.150 -0.082
INnGNIpcl4 5.454 0.143
InLabor14 -30.201 -2.818*
LnUrban14 8.332 0.592
LnPop15 32.307 2.440**
InUrb14sq -0.861 -0.423
InPop15sq -1.490 -0.592
R*=0.409

*Significant at the 0.5 percent level.
**Significant at the 1 percent level.

Using a backward stepwise elimination process we arrive at a revised model the
results of which are presented in Table 8. We observe that in addition to the log of the
size of the labor force and that of population, the log of per capita gross national income
and that of urbanization are now statistically significant. All else equal, a one percent
increase in per capita gross national income is expected to lead to an increase of 2.2
percentage points in the share of government consumption in the GDP among high-
income economies in the year 2014. This result seems to support the view that more
developed economies tend to spend a larger proportion of their GDP on government
consumption, implying that the income elasticity of public expenditures is greater than
one.

Table 8: Regression Results (Revised Model)
Coefficient Estimates t-Statistics

Intercept -31.812 -2.434

INnGNIpcl4 2.214 2.159**

InLabor14 -26.611 -4.826*

LnUrban14 2.379 1.481***

LnPop15 26.339 4.874*
R*=0.396

*Significant at the 0.5 percent level.
**Significant at the 2.5 percent level.
***Significant at the 10 percent level.

We again test for the presence of multicollinearity by performing a correlation
analysis of the four explanatory variables and present the results in Table 9 in the form of a
sample correlation coefficient matrix. We next re-estimate the model while including
interaction terms and report the results in Table 10. The goodness of fit of the model again
is higher than when interaction terms.
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Table 9: Sample correlation coefficient matrix
INGNIpcl4 InLabor14 LnPop15 LnUrban14

INnGNIpc1l4 1

InLaborl4  0.143208435 1
0.949

LnPop15 0.110613339 0.996930266 1
0.730 83.496

LnUrban14 0.296843023 0.289751569 0.27565934 1
2.038 1.985 1.880

*Bold t-statistics imply statistical significance at the 10 percent or lower level

Table 10: Regression Results (With Interaction Terms)
Coefficient Estimates t-Statistics

Intercept 806.105 2.192
INnGNIpcl4 -62.325 -2.066*
InLabor14 267.046 1.546***
LnPopl5 -252.462 -1.488***
LnUrban14 -189.599 -2.255*
INnGNIpcLnUrb 14.810 2.147*
LnLaborLnpop 0.010 0.037
LnUrbLnLab -66.890 -1.709**
LnUrbLnPop 63.471 1.655***
R*=0.479

*Significant at the 2.5 percent level.
**Significant at the 5 percent level.
***Significant at the 10 percent level.

are not included. All except for one variables are statistically significant. We note,
however, that the log of per capita GNI now exerts a negative influence on the size of
government while its interaction with the log of urbanization positively affects the ratio of
government consumption to the GDP. This result is consistent with the need for
government intervention to correct market failures that are associated with urbanization
such as higher levels of criminal activity and problems related to public health, the
environment, public safety, sanitation, and traffic congestion, as argued by Wagner (1958)
when he expounds the law of expanding state activity. We also observe that the inclusion
of interaction terms results in a negative impact of population on the size of government.
Again, it is the interaction between population and urbanization that calls for a larger
government sector in high-income economies in 2014. The inclusion of the interaction
term between the log of the size of the labor force and that of urbanization results in a
positive influence of the size of the labor force on the ratio of government consumption to
the GDP.
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5 Conclusion

In this paper we develop a model of the size of government based on two
previous studies by Dao (1994a, 2014) and test it using two sets of high-income
economies at two different points in time, namely 2000 and 2014. To account for the
collinearity among explanatory variables we include interaction terms and find that such
inclusion leads to better econometric results. For the year 2000, we use data from a
sample of twenty-six high-income economies to empirically analyze the effect of per
capita GNI, population, size of the labor force, and urbanization on the size of
government. For the year 2014, we use a data set that involves forty-five high-income
countries. Regression results show the following:

1. The regression results show unequivocally that the share of government
consumption in the GDP not only is dependent on the log of population and that
of the size of the labor force but also on interaction terms between these two
variables in both samples of high-income countries examined in this study.

2. They also point out the important role of urbanization and the level of
development as measured by per capita GNI in influencing the size of
government, but only in the more recent sample, namely in 2014. Wagner’s law
of expanding state activity needs to be modified as it is the combined effect of per
capita income and urbanization that leads to larger government sectors in high-
income economies.

3. This is also true with respect to the impact of population size on the ratio of
government consumption to the GDP. It is the combined effect of large
populations and high degrees of urbanization that can lead to larger government
sizes in high-income countries. Such countries with small populations and high
levels of urbanization tend to have smaller government sectors (e.g., Singapore,
Switzerland, United Arab Emirates, and Uruguay). The same holds for countries
with small populations and low levels of urbanization, such as Trinidad and
Tobago.
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