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1. Introduction

A large body of literature deals with the economic determinants of government
size, the determinants of trade openness and the relationship linking these two vari-
ables. Recent studies of the ecoﬁomics of country formation, by Alesina and Spolaore
(1997) and Alesina, Spolaore and Wacziarg (1997) suggest that country size, govern-
ment size and trade openness are interconnected. In particular, these papers have put

forward two hypotheses:

1) Country size emerges from a trade-off between the economies of scale in supplying
public goods in large countries, and the costs of cultural and ethnic heterogeneity,
which may be increasing in the size of countries (Alesina and Spolaore (1997)). This
result hingés critically on the assumption that, when you can share the costs of partially
or completely non-rival public goods over larger populations, per capita expenditure on

these goods are lower.

2) To the extent that market size influences productivity, large countries can “afford”
to be closed, while small countries face stronger incentives to remain open; conversely,
as trade liberalizes, regional and cultural minorities can “afford” to split because politi-
cal borders do not identify the size of the market; therefore, smaller countries can enjoy

the benefits of cultural homogeneity without suffering the costs associated with smail



markets (Alesina, Spolaore and Wacziarg (1997)). This hypothesis points toward a

negative relationship between country size and the degree of trade openness.

This paper provides empirical evidence consistent with these two ideas. We first
show that government consumption, as a share of GDP, is smaller in larger countries.
We next confirm the observation that small countries tend to be more open to interna-

tional trade.

These two facts, taken together, imply that open countries have larger govern-
ments. In a recent and widely cited paper, Rodrik (1996) resurrects an "old" idea by
Cameron (1978), and suggests a different link between openness and government size.
He argues that open countries are more subject to external shocks, and therefore need a
larger public sector to provide a stabilizing role. The present paper implies an alterna-
tive explanation for the positive empirical relationship between openness and govern-
ment size; specifically, we argue that this link is mediated by country size. Hence, we
cast some doubts on the direct link between openness and the share of government con-
sumption. On the other hand, we do uncover a direct relationship between openness
and the size of government transfers, a result which is in the spirit of Rodrik’s hy-

pothesis concerning the stabilizing role of governments in open economies.

This paper is organized as follows. Section 2 discusses the argument linking

country size, openness and government share and presents some simple statistics on this



point. Section 3 specifies and estimates a more complete set of equations for the de-
termination of government size and trade openness. Section 4 discusses the evidence
concerning the direct effect of openness on government size. The last section con-

cludes.
2. Size, Openness and Public Goods.
2.1. Country Size and Trade Openness

In several models with increasing returns to the scale of production, market size
influences the level of economic activity. We can go back as far as Adam Smith, who
argued that the size of the market imposes a constraint on the division of labor. Small
countries that are closed to trade, in this context, must experience a lower overall level
of productivity. More recently, Murphy, Shleifer and Vishny (1989) propose a model
of industrial development in which market size determines the extent to which firms
can benefit from positive spillovers from each other. In this model, low income coun-
tries may need a ‘Big Push’ in order to move from 2 ‘bad’ equilibrium characterized by
traditional, constant returns technologies to a ‘good’ equilibrium with modern, increas-
ing returns industries. Ades and Glaeser (1994), Wacziarg (1997) and Alesina, Spo-
laore and Wacziarg (1997) provide empirical evidence consistent with these ideas: large

countries experience smaller dynamic gains from trade than smaller countries.



In a world without international trade, political boundaries identify markets and
countries face economic incentives to be large. On the contrary, the more a country can
trade with the rest of the world, the less one can identify its political borders with the
boundaries of its market. This observation has two implications: as the trade regime
becomes more and more open, various ethnic groups and regions will find it feasible to
break away from their original couniries; more generally, countries will find it less
costly to split. Conversely, as the world becomes more and more populated by small
countries, a liberal trade regime will find more and more supporters, precisely because
small countries need trade to be economically viable. In other words, small countries
face incentives to adopt open trade policies, precisely because they cannot benefit from
access to larger markets unless they are open to trade. Thus, small countries can be ex-

pected to be more open to trade.

Alesina, Spolaore and Wacziarg (1997) document the effect of trade openness
on country size, i.e., on secessions and mergers. They start from some well known
facts. After the Second World War, in a period of rapidly increasing trade liberaliza-
tion, the number of countries increased from 74 in 1946 to 192 in 1995. In 1995, 87
countries had less than 5 million inhabitants, 58 less than 2.5 million and 35 less than
500,000. More than half of the world’s countries are smaller (in population) than the
state of Massachusetts. Many factors have contributed to this development, particularly

the decolonization of Africa and the collapse of the Soviet Union. However, the trade

" In 1990 the State of Massachusetts had a population of 6,016,425. 98 countries have smaller popula-

iions.
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regime is also mimportant. For instance, several new small countries that emerged in the

former Eastern bloc may not have chosen independence in a world of heavy trade re-

strictions.”

Other arguments also point to the fact that smaller countries should trade more,
with causation running from country size to observed trade volumes directly, rather
than through trade policy. A simple way to illustrate this type of argument is to under-
take a simple thought experiment: Consider a large country living in autarky; if this
country breaks up into smaller, free-trading units, each new unit will suddenly exhibit

positive international trade.

2.2. Country size and the size of government.

To the extent that there are fixed costs and economies of scale linked to partial
or complete non-rivalry in the supply of public goods, smaller countries may have a
larger share of government in GDP. For instance, there are fixed costs in establishing a
set of institutions, a legal, monetary, and fiscal system. At least up to a point, when
congestion effects becomes relevant, the costs of certain public goods grow less than
proportionally to the size of the population (parks, libraries, roads, telecom infrastruc-
tures). For some of these public goods, population density is also a critical factor (we

control for this variable in our empirical analysis).

2 Note that several new countries in Eastern Europe and the former Soviet Union are quite small. For in-
stance, Latvia has 1.7 million inhabitants, Turkmenistan 4 million, Moldova 4.5 million and the Kyrgyz
Republic 4.8 million. On the negative empirical relationship between trade policy and country size, see
Wacziarg (1997).
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To the extent that public goods are of a non-rival nature, increasing returns stem
from the fact that, while the required level of provision is independent of population
size (or grows less than proportionately to it in the case of partial non-rivalry), the cost
of public goods can be spread over a larger pool of taxpayers in larger countries. The
following simple example illustrates this point: Consider a country composed of N
identical individuals with constant elasticity of substitution utility functions. The social

planner maximizes the utility of a representative individual:

U=(C*+G*)*  (a<l) (1)
where C is private consumption and G is a non-rival public good. If the size of the

population is N, Y is the exogenously given level of individual income and taxes are

lump-sum, then the individual budget constraint will be:

G
C=¥-— )

The non-rival nature of the public good implies that every agent derives utility
from consuming its aggregate supply G. However, each individual only pays a fraction
1/N of the total cost. The first order condition obtained from maximizing (1) subject to

(2) leads to the following optimal supply of G:

G IN (3)

[+

N)* 1 +1
This implies that the ratio of government spending to aggregate GDP, which is

our variable of interest, is the following:



G 1
W= @
Net 41
and:
a-1

N 2
(NE+1J

This expression is negative whenever o.<0. The less substitutable C and G
(a — -0}, the more we approach the case of a Leontief utility function, and the greater
the effect of population on the government spending to GDP ratio. On the contrary, in
the case of a unit elasticity of substitution (o =0), the utility function approaches a
Cobb-Douglas and the effect of country size becomes zero. As the elasticity of substi-
tution keeps increasing (o = 1corresponds to linear utility), the effect of population be-

comes positive.

The intuition here is that an increase in country size has two effects: it reduces
the per capita cost of public goods for a given level of provision, allowing more private
consumption, which corresponds roughly to a substitution effect, and it raises the opti-
mal level of provision (this is akin to an income effect). The more substitutable private
consumption and public goods, the more agents will be willing to increase their level of
consumption of the public good as a result of a decrease in its per capita cost. In this
case, the income effect dominates and country size will actually be positively related to

the ratio of government spending to GDP. The empirical test for whether increasing



returns to public goods provision lead to a smaller government to GDP ratio is essen-

tially a test of whether the right-hand side of (5) is negative.

In summary, we will test for an inverse relationship between the size of a coun-
try and the share of government consumption and investment, that is, we will bring
equation (5) to the data. Note that this argument is most relevant for government con-
sumption of goods and services, while transfers should not be included in the definition

of government spending for which increasing returns should apply.

2.3. Some Basic Statistics

Tables Ja describes all the variables used in this paper, while Table Ib presents
basic correlations for these variables. We measure openness as the share of import and
exports over GDP. Recently, Sachs and Warner (1995) and Wacziarg (1997) have con-
structed measures of trade policy openness for a large sample of countries. This is useful
to evaluate the potential static and dynamic gains from switches in trade policy. However,
the most relevant definition for our purposes is a measure of actual trade integration,
which captures access to wider markets and also includes the gravity effect. Indeed, in
the present paper we are interested in the fraction of the ecomomy which actually
"interacts" with the rest of the world. To measure government size we employ a variety

of variables, in order to assess where increasing returns, if any, play the dominant role.



The main variable under study is the share of government consumption in GDP, ex-

cluding interest payments, transfers and public investment.

The first five columns of Table II present univariate regressions of various
measures of government size on the log of population. Government spending shares are
measured for the five-year period 1980 to 1984, which is the most recent period for
which all the categories of outlays are available. Country size is negatively related to
the share of government consumption, the share of total government current expendi-
tures (including transfers and interest payments), the share of consumption spending
excluding education, and the share of education related expenditures. Country size ap-
pears unrelated to defense spending and to public investment.’ The last column of Ta-
ble II displays a very strong correlation between country size and trade openness. In
this simple univariate regression, the log of population exhibits a highly significant

negative coefficient, and alone explains 35% of the variation in trade openness.

For future reference, note that these results imply a positive correlation between
openness and the size of government. Indeed, the simple correlation between various

measures of government size and trade openness is generally positive, although it is

essentially zero for the share of government consumption in GDP (Table Ib).

3 For more discussions of defense spending in relation to economic variables, see Sandler and Hartley
(1995). An important determinant of defense spending is, of course, the structure of international military
alliances. So, while 2 small country in isolation may have to spend a lot per capita on defense to achieve a
given level of military security, it may also opt to ‘free ride’ in an alliance with larger countries.
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3. Further Empirical Results.

To account for the possibility that the univariate regression resulis presented in
Section 2 are driven by omitted variables, we now specify more complete equations for
the determination ofr government size and openness. Tables IIT through V contain least
squares estimates for the government size and openness equations, regressed on country

size (measured by the log of population) and a set of other controls.

3.1. Regressions for Government Size.

We start by considering the determinants of the share of government consump-
tion in GDP. Table IIla presents estimates for the log of population when several con-
trols are included sequentially, for the 1985-89 time period. The coefficient estimates
are negative and significant in every specification, indicating the existence of increasing
returns to the provision of public goods. It is noteworthy that the coefficient on size
remains significant even after controlling for density and an exhaustive set of regional
dummies. As expected, density enters negatively but does not eliminate the effect of

size.

The interpretation of the coefficient on the log of population, in such a regres-
sion, is the following: If we refer to column (6) of Table IIla, we can state that a 100%

increase in population (doubling population) will lead to a 1.121*log2 points (0.77
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points) decrease in public consumption as a percentage of GDP. In other words, just
because Japan is twice the size of France means that it can “save” 0.77 points of GDP
on its government consumption outlays. This represents savings of 4% on the sample

mean cost of public consumption on goods and services.

Table IIIb examines the robustness of the country size coefficient with respect to
different time periods. Our results suggest that the effect of country size has increased
in time, both in terms of magnitude and in terms of statistical significance. While the
point estimates are always negative, their absolute values and significance increased
steadily since the 1960's. One possible interpretation for this finding is that many
newly decolonized countries, in the 1960's, had yet to ‘build up’ their public sectors.
As their governments converged to their equilibrium size, the effect of the fundamental
determinants of government size started to play a larger and larger role. In particular,
the negative effect of country size became more and more significant. Another hy-
pothesis to explain this finding may simply be that government size may have been
more poorly measured in the early periods, resulting in less precise estimates of the co-
efficients on the right hand side of the equation (note again that all point estimates re-
main negative throughout the periods; indeed, measurement enof in the dependent
variable should not induce bias, only loss of precision). In any case, the coefficient on
size for the full period average (1960-84) is borderline significant at the 95% confi-

dence level.
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While the government consumption share is the most widespread measure of
government size, other categories of spending may relate differently to country size.
Indeed, while we should expect expenditures related to non-excludable public goods
such as roads, parks, and general administration to bear a negative relationship with
country size, this cannot be expected to be the case for transfers, interest payments on
the public debt and other forms of spending such as education and defense. These types
of expenditures can be expected to be roughly proportional to a country’s population,

once their other determinanis are held constant.

Table IV generally confirms these priors. Each of its columns corresponds to a
different measure of government spending. Many of the control variables appear in
every column, such as regional dummies, the log of per capita income as well as the
measure of country size. The other controls differ slightly across equations, since the
determinants of the various categories of government spending are likely to differ
themselves. For instance, political instability, wars and ethnolinguistic fractionalization
can be presumed to be strong determinants of defense spending. Similarly, urbanization
rates can be presumed to determine government consumption and investment.* For each
spending category, controls were entered sequentially, and variables with insignificant
coefficient estimates in everyone of the regressions were dropped (see Table Illa for an

example applied to the government consumption ratio).

“ The exclusion of urbanization rates from the public investment equation resulted from its lack of statis-

tical significance.
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Government consumption net of spending on defense and education bears a sig-
nificantly negative coefficient, and this is not sensitive to the inclusion of any of the
controls appearing in the column (2) of table IV. Similarly, this result is robust with
respect to different time periods (contrary to the case of total government consumption
examined above).” However, when we move to the broadest available measure of gov-
ernment expenditure, which includes transfers and interest payments (column (3)), the
effect of the log of population, while still negative, loses some of its statistical signifi-
cance. The magnitudes of these effects, for columns (1) through (3), are roughly equal.
This is in line with theoretical predictions. For instance, adding transfers and interest
payments to government consumption should not modify the estimated effect of country
size if the added categories are unrelated to it (with respect to the size coefficient, this
is equivalent to adding noise to the dependent variable, which should only result - as it

does - in reduced precision for the estimate).

Columns (4) and (5) contain estimates for government spending on defense and
education (as a share of GDP) respectively. While defense spending seems unrelated to
country size, the results for education related expenditures are somewhat more surpris-
ing. We indeed find evidence that larger countries tend to spend less on education, sug-
gesting that some form of increasing returns may have found their way into this cate-
gory of governmental activity. This may come as a surprise because education is not

generally considered to be a non-excludable good, so that its cost should rise roughly

* Results for different specifications and different time periods are available upon request.
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proportionately to population (for a fixed desired level of educational services). How-
ever, the magnitude of the effect is much smaller than for columns (1) through (3).
Again, these results are not sensitive to the inclusion of any single one of the controls

that appear in columns (4) and (35) of table IV.

Lastly, column (6) examines the relationship between country size and the ratio
of public investment to GDP. Although the coefficient on the log of population is
negative, it is statistically insignificant and much smaller in magnitude than the corre-
sponding estimate for “broad categories” of government outlays (columns (1)-(3)). This
is also true when any of the control variables appearing in the public investment equa-
tion are excluded. However, one should note that the cross-country data for public in-

vestment are probably characterized by significant measurement error.

In summary, we do find evidence of increasing returns to the provision of pub-
licly supplied goods, for a broad class of categories of public spending. The strongest

effects, as expected, appear in the case of public consumption.

3.2. Openness and Country Size

In order to assess the relationship between country size and trade openness, we
regressed the ratio of imports plus exports to GDP on several determinants of trade

flows, including the log of population. We should stress that arguments linking country
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size and openness point to the possibility that these variables ‘cause’ each other (section
2). Hence, the coefficient on the log of population, in Table V, should not be inter-
preted as having any causal meaning. We just wish to illustrate the negative relationship
between openness and country size, and the fact that this relationship is not driven by
some omitted determinant of openness. This is indeed confirmed by the point estimates
presented in Table V. Country size is very significantly related to trade openness, even
when a wide range of controls are included in the regression (on this point, see also
Wacziarg, 1997). Furthermore, this result is not sensitive to the inclusion of any one of
these controls, or to the time period under consideration.® The magnitude of the coef-
ficient on the log of population suggests that, once other determinants of openness are
held constant, doubling population is associated with a 9% reduction in the trade to

GDP ratio.

4. Openness and Government Size

If, as we argued above, smaller countries have larger governments and are also
more open to trade, then it must follow that more open countries should have larger
governments. However, this relationship would be spurious if country size is omitted

from the government size equation.

¢ Results are available upon request.
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Rodrik (1996) instead argues for a channel linking openness to government size
directly. If more open countries are more vulnerable to exogenous shocks such as shifts
in their terms of trade originating from world markets, and if government spending is
capable of stabilizing income and consumption, then more open countries will need a

larger government to play a stabilizing role.

Column (1) of Table VI exactly reproduces Rodrik’s base specification. He runs
a cross-sectional regression for the 1980-84 period, with the dependent variable being
the log of the government consumption share in GDP. In addition to the log of open-
ness, it includes eight control variables: the log of initial income, the log of the de-
pendency ratio, the log of the urbanization rate and four regional dummies. Note that
this specification omits country size. We readily replicate Rodrik’s results in column
(1), and confirm that openness enters with a significantly positive coefficient.” When
openness is excluded and the log of population is entered in ifs place, we obtain the re-
sult of section 2, namely that the log of population enters with a negative sign. Column
(3) adds the log of population in Rodrik’s basic speciﬁc'ation, and shows that, while
openness remains significant, the measure of country size is not. However, the high
degree of collinearity between openness and country size, documented above, makes it
difficult to distinguish our channpel (through country size) from Rodrik’s direct effect.

The next two columns in the table make this point clear.

’ Rodrik’s result does not depend on the choice of a particular time period, since the same result holds
when the variables are averaged over 1960-89.
16



Column (4) reports Rodrik's regression (on the year 1985) using not the log but
the actual value of all the variables which are ratios, which is a more standard way to
proceed (as, for instance, in the abundant cross-country growth literature). Indeed, the
use of a log-log specification imposes the restrictions that the elasticities of government
size with respect to the openness ratio and to population are constant (and equal to the
coefficients on the log of the openness and on the log of population, respectively). In-
stead of imposing such restrictions, we employ the actual government share, depend-
ency ratio, and openness ratio. The result on openness now weakens substantially. Col-
umn (6) mirrors column (3), that is, it includes the log of population in the regression
of column (4), The effect of openness disappears, while the log of population now
seems to ‘win the race’ in terms of statistical significance. This provides evidence that
the effect of openness on government size is in fact largely driven by the omission of

country size in column (3).

Perhaps one way of reconciling the two channels is to argue that the country
size effect should apply more specifically to government consumption, while the stabi-
lizing role of government emphasized by Rodrik should apply more directly to govern-
mental transfer payments.® Table VII presents some fragments of evidence consistent
with this view. In this table, we have added openness to the regressions presented in
Table IV. The dependent variables are various components of government expendi-

tures, all entering as a share of GDP. The dependent variable in column (1) is govern-

# Note however that Rodrik emphasizes government consumption in most of his analysis.
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ment consumption; population remains significant, while openness is totally insignifi-
cant, as in table VI. In column (2) the dependent variable is the government consump-
tion share net of spending on defense and education. While the log of population here is
still negative and highly significant, openness enters with the wrong sign (namely
negative). This provides strong evidence in favor of our hypothesis, since this is pre-
cisely the category of government spending for which we would expect the greatest in-
cidence of increasing returns. Column (3) considers total government current expendi-
tures inclusive of transfers and interest payments. In this regression openness appears
with a significantly positive coefficient, while the log of population bears an insignifi-
cant coefficient. The same pattern occurs for public investment (column (4)) and edu-
cation (column (5)), while the share of expenditure on defense (column (6)) appears

correlated neither with openness nor size.

5. Conclusion

The paper has documented the fact that country size is negatively related to
government size, and that country size is negatively related to trade openness. These
observations are consistent with recent economic theories of country formation. These
models (Alesina and Spolaore, 1997) and Alesina, Spolaore and Wacziarg (1997) view
the determination of country size as arising from a trade-off: large countries can afford

to have smaller governments (and therefore lower taxes) and they already benefit from
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a sizable market which reduces their need to be open to trade. However, they must bear

the cost of cultural heterogeneity.

Our results also suggest that the positive empirical association between trade
Opennesé and gbvemment size is due to a country size effect, especially for the gov-
ernment consumption part of government spending. The recent claim by Rodrik (1996)
that more open countries are more subject to shocks and therefore need larger govern-
ments is more applicable to government transfers. The present paper has also provided
some evidence consistent with this distinction between government ‘consumption
(determined by size rather than by openness) and government transfers (for which

openness directly seems to play a greater role).
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Table Ia. Summmary statistics and sources for the main variables

Description Variable Source |# Obs| Mean |Std.Dev.
[ Log population 1980 LPOP80 PWT 56| 1321 8.758 1747
Log total GDP 1980 LGDP80 PWT 5.6 131 16649 2.002
Log per capita income 1980 LINI8S PWT 56| 137] 7.871 1.061
Trade openness 1980-84 (% GDP) QOPENS PWT 56| 133] 73.851} 47.582
Government consumption 1980-84 (% GDP) GOVSH3 PWT 5.6/ 1331 20.922] 8.505
Govt current expenditure 198G-84 (% GDP) EXPEND3 Barro-Lee| 103] 23.998| 11.581
Govt spending on education 1980-84 (% GDP) |EDUCS Barro-Leg| 110] 4.431] 1.829
Govt spending on defense 1980-84 (% GDP) DEF5 Barro-Lee| 118} 4345 4.751
Public investment 1980-84 (% GDP) PINVESS Barro-Lee| 114 8.757] 4.845
Govt cons net of defense/educ 1980-84 (% GDP) |ADMINS Barro-Lee| 109 10317] 7.046
Urbanization rate 1990 (%) URB90 World Bank| 135 48.984] 24.832
Population density (pop/arca) 1985 DENSI83 Barro-Lee| 138 160.040| 521.110
Democracy index 1980-84 DEMOQS5 Grastil] 138] 0.494] 0.353
Ethnolinguistic fractionalization FRACTION Mauro} 112( 41.821] 29.683
Dependency ratio 1980 POP6580 Barro-Lee| 126] 0.054] 0.039
Number of revolutions per year 1980-85 REVOLUS Banks| 137] 0.178] 0.272
War between 1960 and 1985 dummy WARDUM Barro-Leel 137| 1.189] 1737
Import duties / GDP) 1985-89 IMPDUT6 IMF-GFS| 108 0.121} 0.108
Terms of trade shocks 1985-89 NEWTOTé IMF| 136] -0.016] 0.053
Pre-Uruguay Round non-tariff barriers NTPREUR | World Bank| 116| 12.926| 13.095
Log of land area LAREA Barro-Lee] 138] 4.864] 2.385
PWT 5.6 refers to the Penn World Tables v. 5.6

Table Ib. Correlation matrix for selected variables (1980-84)
LPOP80 | LGDPR0 | OPENS | GOVSHS |[EXPENDS| EDUCS DEF5 PINVES5

LGDP80 0.827 1
OPENS -(.543 -().344 1
GOVSHS -0.178 -0.473 -0.014 1
EXPENDS - -0.168 0.131 0.327 0.174 1
EDUCS -0.200 0.037 0.324 0.244 0.662 1
DEF5 0.161 0.122 0.0i2 0.367 0.390 0.281 1
PINVESS -0.084 -0.256 0.206 0.258 -0.193 0.060 0.206 1
ADMINS -0.257 -0.577 -0.124 0.710 -0.225 -0.171 -0.317 0.104
# of obs: 86
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Table II. Univariate Regressions for Openness and Government Size
{country size measured by the log of population)

Dependent GOVSHS {EXPEND5| ADMINS | DEFS EDUC5 | PINVES5S|{ OPENS3
Variable:
Constant 28.946 33.696 17.548 2.833 6.684 10.572 214.748
(7.12) (6.96) (5.07) (1.38) (6.68) (4.48) (12.72)
Log population -0.928 -1.114 -0.811 0.170 -0.253 -0.202 -16.179
1980 (-2.08) (-2.07) (-2.08) (0.79) (-2.33) (-0.80) (-9.58)
R-Squared .03 01 .02 .01 04 004 35
# of Obs. 131 101 109 118 109 114 131

{t-statistics based on heteroskedastic-consistent {White-robust) standard errors, in parentheses)

Table IIla. OLS regressions for the ratio of government consumption to GDP

(1985-89)
Dependent variable: 1] 2) 3) 4 5 (6)
Government consump-
tion / GDP (%), 1985-
39
Constant 27.656 48.110 48.477 30.998 56.868 55.690
(7.69) (7.12) (7.07) (8.70) (5.18) (5.03)
Log population 1985 -0.795 -0.856 -0.880 -0.787 -1.133 -1.121
{-1.98) (-2.45) (-2.47) (-2.32) (-3.44) (-3.39)
Log per capita income - -1.840 -1.896 - -2.258 -2.185
1985 {(-1.94) (-1.98) (-1.76) (-1.70)
Urbanization rate 1990 - -0.109 -0.097 -0.083 -0.068
{(-2.34) (-1.98) (-1.95) (-1.48)
Population density 1985 - - -0.002 - - -0.002
(-2.55) (-1.67)
Latin America dummy - - - -6.730 -6.780 -7.012
(-2.80) (-2.96) (-3.06)
Sub-Saharan Africa - - - 0.934 -4.207 -3.975
dummy 0.43)  (1.54) (-1.43)
South East Asia dummy - - - -5.855 -6.942 -5.870
(-2.07) (-3.02) (-2.41)
OECD dummy - - - -9.629 -5.142 -5.672
(-4.63) (2.24)]  (2.43)
SSR 9917.36] 7125.30f 7029.41| 7460.58) 6401.80] 6305.74
Adj. R-squared 0.02 0.28 0.28 0.24 0.33 0.34
# of Obs. 137 134 134 137 134 134

(t-statistics based on heteroskedastic-consistent (White-robust) standard errors, in parentheses)
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Table IIIb. OLS regressions for the ratio of government consumption to GDP
(different time periods)

Dependent variable: Government | 1960-64 | 1965-69 | 1970-74 | 1975-79 | 1980-84 | 1960-89
consumption/GDP (%) avg |
Constant 235631 16.641) 32393} 50.232| 62.355 39.191
(234)]  (1.53) o9 (B384 (6.0 (3.71)

Log population -0.311f -0.158! -0.407) -0.875] -1.235 -0.721
(-0.86)] (-0.44)] (-1.02)} (-1.90)] (-3.46)} (-1.94)

Log per capita income -0.178)  0.946] -1.029] -2.364] -3.269 -1.129
(-0.12)]  (0.58)| (-0.77)| (-1.67| (-2.88)] (-0.82)

Urbanization rate -0.022| -0.042) 0012 -0.010] -0.021] -0.020
(-0.43)] (-0.66)] (0.21)] (-0.16) (-0.45)| (-0.35)

Population density -0.004}  -0.003| -0.004 -0.003] -0.003| -0.003
' (-2.82) (18D (-2.18] (-1.67)f (-1.72}{ (-2.07
Latin America dummy -6.777|  -7.191] -6.388| -6.601] -6.731| -7.597
(-4.19) (3.64)Y (-2.75) (-2.59) (-3.05)] (-3.64)

Sub-Saharan Africa dummy -3.428| -2.498 -0463| -1.716| -3.227| -3.292
(-1.89) (-1.22)] (-0.21)] (-0.63) (-1.21) (-1.43)

South East Asia dummy -3.015| -3.180| -2.742| -4.132| -4.053} -4.973
(-0.87) (0.75) (-0.73% (-1.33)} (-L.70)] (-1.58)

OECD dummy -6.026| -7.779| -6933[ -5220( -3.967| -7.267
(-2.94) (330 (2.52)] (-1.95) (-1.75)] (-3.07)

Adj. R-squared 16 17 22 26 35 32
# of Obs. 118 119 124 125 130 118

(t-statistics based on heteroskedastic-consistent (White-robust) standard errors, in parentheses)
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Table IV. OLS Regressions for various categories of public spending, (1980-34)

L @ 3) 4) (5) (6)
Public | Pub. cons. | Expen- Public Public Public in-
Consump- | net of de- | diture incl. | spending | spending | vestment
tion fense and | transfers | on defense | on educa-
education |and interest tion
Constant 62.355 48.395 19.350 -8.239 4,628 9.658
(6.02) (3.60) (1.24) (-1.29) (1.37) (1.62)
Log population 1980 -1.235 -1.030 -1.166 0.385 -0.297 -0.369
(-3.46) (-3.10) (-1.59) (1.70) (-2.28) (-1.61)
Log per capita income -3.269 -4.006 2.246 1.968 0.252 1.219
1980 (-2.88) (-2.62) (1.41) (2.30) (0.74) (1.95)
Population density -0.003 - -0.005 - -0.001 -0.001
1980 (-1.72) (-1.63) (-1.74) (-2.74)
Democracy index 1980- - 3.823 - -4.830 0.857 -3.395
84 (1.41) (-2.30) (1.16) (-1.92)
Dependency ratio 1980 - - 125.384 - - -46.715
(2.29) (-2.86)
Urbanization rate -0.021 -0.028 - - -
(-0.45) (-0.74)
Ethnolinguistic frac- - 0.048 -0.080 ~0.028 -
tionalization (1.99) (-1.81) (-1.99)
War dummy {1960-85) - - - 0.454 -
(1.36)
Revolutions 1980-84 - - - 3.016 -
(2.27)
Latin America dummy -5.731 -0.004 -12.511 -4.931 -0.562 ~4.238
(-3.05) (0.00) (-2.97) (-2.31) (-0.99) (-3.01)
Sub-Saharan Africa -3.227 0.017 -3.635 -3.172 0.192 -2.881
dummy (-1.21) (0.00) (-0.99) (-2.02) (0.28) (-2.06)
South East Asia -4.053 -2.803 -5.831 -5.446 0.108 -1.227
dummy {-1.70) (-0.99) (-1.38) (-3.45) (0.17) (-0.81)
OECD dummy -3.967 0.986 -8.883 -6.193 0.558 -3.357
(-1.75) (0.51) (-1.02) (-2.34) (0.73) (-1.55)
Adj. R-squared 35 A1 43 35 15 32
# of Obs. 130 101 91 108 109 111

(t-statistics based on heteroskedastic-consistent (White-robust) standard errors, in parentheses)
Note: All dependent variables enter as percentage points of GDP. All regressions are for the 1980-84 pe-

riad.

23




Table V. OLS estimates of the openness equation
(imports plus exports / GDP, %)

Dependent Variable: (1) 2) (3) ) &) {6)
Trade to GDP Ratio (%)

1970-74 | 1975-79 | 1980-84 | 1985-89| 1985-89| 1985-89
Constant 181.175] 209.179] 190.737| 207.091| 183.126| 152.864
(51D 4.76)] 40D (1155)] (827 (2.60)
Log Population -13.913] -15.196( -16.634( -15.065| -7.590| -13.059
(-5.07)] (-5.66)] (-5.58)| (-8.86)i (-1.86)] (-3.48)
Log Area -3.881| -4.809 -4.900 - -7.687 -5.596
(-1.58)] (-1.59)] (-1.3D) (-1.93)] {-1.48)
Terms of trade shocks 79.328|-149.302| 11.466 - 02.240| 73.703
(1.69) (2.81) (0.07) (149 (1.37)
Import Duty Ratio -69.836; -62.849| -25475 - -59.280{ -12.765
(-2.3% (2.13)] (-0.79) (-1.67) (-0.36)
Pre-Uruguay Round non-tariff barri- -0.064| -0.264] -0.073 - - -0.045
ers (-0.30)] (-1.08)] (-0.28) (-0.17)
Log mitial mcome 42921 5.276] 8.287 - 8.151
(L28) (0.96) (1.62) (1.40)
01l exporter dummy -8.507) 17.600| 1.820] -6.040 12.848 9.524
(-0.50)] (24D (0.23)] (-098) (1.34)) (0.92)
Sub-Saharan Africa dummy 1912} -9.719| -6.067| -14.498) -1.218| 5.187
(0.28)1 (-1.25)] (-0.69) (-2.23)] (-0.15)}] (0.61)
South-East Asia dummy 38.643] 47.503] 64.230| 34.060] 29.365| 66.508
(L63)] (1.28) (144 (.60 (1200 (1.7
OECD dummy -2.047] -22.192| -12.660] 2.780| -4.945| -8.043
(-027) (-1.87) (-1.24)] (0.35)) (0.60) (-0.69)
Latin America dummy -11.631} -28.470{ -27.298| -17.588| -10.450 -17.139
' (-1.91)] (-3.69) (-3.66)} (-2.56) (-1.42)] {(-2.32)
Ad). R-squared .66 63 57 44 30 .55
# of Obs. 85 95 97 137 107 90

(t-statistics based on heteroskedastic-consistent (White-robust) standard errors, in parentheses)
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Table VI. Regression results: Replication of Rodrik’s base regression.

(sensitivity to log-log specification)

Dependent variable: Ratio
of government consump- All ratios enter in logs No ratios enter in logs
tion to GDP (%)
1985-89 m) 2) 3) “) G) ©)

Constant 3.452 4.871 3718 41.168] 56.888] 53.288

{6.41) (8.27) (5.36) (4.64) (5.44) (4.95)

Log population 1985 - -0.056 -0.017 - -0.996 -0.897

(-3.35) (-0.66) (-3.16)] (-2.10)

Openness ratio 1975-84 0.190 - 0.152 0.031 - 0.008

(4.12) (2.14) (1.97) (0.43)

Log initial income 1985 -0.141 -0.159 -0.142 -2.146 -2.859 -2.467

(-3.13)]  (-2.96)] (-3.08)] (-1.84) (-2.43) (-2.11)

Dependency ratio 1985 -0.139 -0.094 -0.146] -25.675| -21.239| -32.220

(-1.35)] (0.95); (-1.38)] (-0.75) (-0.65)  (-0.93)

Urbanization ratio 1990 -0.142 -0.101 -0.132 -0.063 -0.040 -0.043

(2214 (-1532)  (2.03) (154 (105w (-1.06)

OECD dummy -0.082 -0.119¢  -0.081 -2.592 -2.608 -2.449

(-0.50)]  (-0.70)] (-0.48)] (-0.69) (-0.74)]  (-0.65)

Latin America dummy -0.235 -0.305 -0.258 -4.638 -5.891 -5.991

(-2.26)  (-2.98)f (-244) (-1.93){ (-2.75) {(-2.43)

South East Asia dummy -0,544 -0.436 -0.528 -3.874 -1272 -8.037

(-3.96) (339 (381 (3.7%) (347 (-3.72)

Sub-Saharan Africa dummy -0.239 -0.258 -0.255 -4.129 -5.350 -5.319

(-250)] (247 (251 (-1.68) (-2.06)] (-2.03)

Socialist durmnmy 0.263 0.289 0.273 5.984 6.586 6.545
(2.26) (2.37) (2.29) (2.04) (2.21) (2.20)| |

Adjusted R-squared 50 48 50 39 41 40

# of obs. 122 124 122 122 124 122

(t-statistics based on heteroskedastic-consistent (White-robust) standard errors, in parentheses)

Column I corresponds to Rodrik’s base regression. Numbers differ slightly because we use dependency
ratios from Barro Lee rather than from the World Bank.
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Table VIL. OLS Regressions for various categories of public spending,
1980-84, includes trade openness

Public | Pub. cons. | Expen- Public Public Public in-
Consump- | net of de- | diture incl. [ spending | spending | vestment
tion fense and | transfers | on defense | on educa-
education |and interest tion
1) 2) 3) @) @) ©)
Constant 61.387 53.956 -5.105 -10.155 1.858 4,393
(5.72) (3.71) (-0.35) (-1.60) (0.53) (0.76)
Log population 1980 -1.134 -1.465 1.356 0.608 -0.011 0.228
(-2.45) (-3.48) (1.69) (2.02) (-0.05) (0.839)
Openness 1980-84 0.006 -0.021 0.163 0.012 0.015 0.034(
(0.32) (-1.82) (4.61) (0.93) (1.39) (2.26)
Log per capita income -3.311 -4.113 1.183 1.842 0.134 0.868
1980 {-2.89) (-2.67) (0.68) (2.09) (0.41) {1.34)
Population density -0.003 - -0.021 - -0.001 -0.002
1980 (-1.24) (-4.59) (-0.96) (-1.30)
Dependency ratio 1980 - - 128.217 - - -46.825
(2.39) (-2.77)
Democracy index 1980- - 4.016 - -4.796 0918 -3.126
84 (1.45) {(-2.29) (1.25) {-1.86)
Urbanization rate 1990 -0.023 -0.013 - - - -
(-0.48) (-0.34)
Ethnolingwstic frac- - 0.047 -0.092 -0.028 - -
tionalization (1.95) (-2.96) {-2.06)
War dummy (1960-85) - - - 0.441 - -
(1.32)
Revolutions 1980-84 - - - 3.202 - -
(2.45)
Latin America dummy -6.554 -0.816 -8.031 -4.601 -0.156 -3.230
(-2.79) (-0.34) (-1.67) (-2.04) {-0.25) (-2.25)
Sub-Saharan Africa -3.212 -0.175 -2.463 -3.122 0312 -2.605
dummy (-1.20) (-0.04) (-0.72) (-2.00) (0.48) {-1.91)
South East Asia -4.174 -1.609 -9.400 -6.078 -0.343 -2.017
dummy (-1.76) (-0.60) {-2.40) (-3.72) (-0.51) (-1.39)
OECD dummy -3.868 0.608 -7.691 -6.028 0.673 -2.906
(-1.67) (0.30) (-0.86) (-2.22) (0.90) (-1.38)
Adj. R-squared 34 42 53 .35 21 36
# of Obs. 130 101 91 108 109 111

(t-statistics based on heteroskedastic-consistent (White-robust) standard errors, in parentheses)
Note: All dependent variables enter as percentage points of GDP. All regressions are for the 1980-84 pe-

riod.
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