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Abstract This paper analyzes the impact of financial openness on the size of the
government in a stochastically growing small open economy when public spending
is productive and volatility-reducing using a portfolio approach. The main result of
the model is that economies that are more open are associated with a smaller produc-
tive public sector. The lower risk associated with more open economies due to risk
diversification implies that the government is less inclined to increase the scale of its
activity to maximize welfare when productive spending is also volatility-reducing. The
empirical evidence based on a sample of 16 OECD countries for the period 1970–2004
broadly supports the main results of the model, even though some results are mixed.
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1 Introduction

The relationship between openness and the size of the public sector has received much
attention since Rodrik (1998) asked in his seminal work, “Why do more open econo-
mies have bigger governments?.” His main result was that trade openness is positively
related to the size of government since “government expenditures are used to pro-
vide social insurance against external risk” (Rodrik 1998, p. 997).1 While many other
studies have followed suit and other studies have cast doubts on the robustness of this
result, recent evidence shows that the positive association between trade openness and
government size is robust across countries and over time for a large dataset of 143
countries during the period 1950–2000 (Epifani and Gancia 2009).2 Most research
has naturally been focused on the impact of increasing trade openness on the size of
government, usually measured as government consumption expenditure.3 However,
other variants of the relationship between openness and the size of the public sector
have not been widely analyzed in the literature.

Three crucial aspects of the relationship are discussed in this paper. First, financial
openness is at the forefront of the analysis. Lane and Milesi-Ferretti (2007) exten-
sively documented that cross-border holdings of assets and liabilities have increased
dramatically in recent years. As Erauskin (2009, pp. 529–530) recently pointed out,
“[…] while in the period 1970–1995 only 3.4% of the domestic capital in the USA
was owned, on average, by foreign investors, in the recent period 1996–2004 this
had reached 16.1%”. Similar numbers apply to many countries around the world: in
Germany for instance, the percentage of domestic capital in the hands of foreign
investors increased from 2.3% during 1970–1995 to 9.7% in the period 1996–2004;
in Spain the increase was from 4.8 to 17.1%.” These movements imply important
changes in the portfolios of countries. Thus, adopting a portfolio approach as a tool
of analysis seems natural. Second, government public spending also takes the form of
a production good. According to Gramlich (1994, p. 1176), Aschauer (1989) “hit the
magic button” with his pioneering empirical analysis relating government spending
on physical structures to slowdowns in productivity. Since then, the analysis of the
impact of productive spending on the economy has become an issue of concern, but
not so in the literature that has theoretically and empirically analyzed the relationship
between openness and the size of government.4 Third, the size of the public sector
plays a stabilizing role in an economy where risk is present. As Andrés et al. (2008,
p. 572) recently discussed, “There is substantial evidence that countries or regions
with large governments display less volatile economies, as shown in Galí (1994) and
Fatás and Mihov (2001).”5

1 The pioneer work on the “compensation hypothesis” (as it has become known) goes back at least to
Cameron (1978).
2 Liberati (2007) and Epifani and Gancia (2009) provide good reviews of the literature.
3 Government consumption expenditure absorbs an important share of the government budget.
4 An important exception is the theoretical work by Turnovsky (1999), as it will be shown below.
5 This is why, as Andrés et al. (2008, p. 572) emphasize, “we [they] take as given that the size of govern-
ments is inversely correlated with the volatility of business cycles and we look for an explanation” in their
paper.
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Liberati (2007) lately reminded us that, from a theoretical perspective, openness can
be associated with a larger or smaller public sector.6 According to the compensation
hypothesis, economies that are more open have a larger public sector to compensate
for higher external risk. In contrast, the efficiency hypothesis7 posits that more open
economies are associated with a smaller public sector due to an increased mobility
of inputs. Furthermore, “as it stands, […] the empirical literature on the relationship
between capital openness and government size is not conclusive, as different stud-
ies support a positive relation, the absence of any relation or a negative relation.”
(Liberati 2007, pp. 218–219). Thus, Liberati (2007, p. 215) shows that “capital open-
ness is significantly and negatively related to government expenditures in line with the
conventional wisdom that capital mobility may undermine the ability of governments
to maintain larger public sectors”.8

In standard (i.e., static and/or deterministic) models analyzing tax competition, a
“race to the bottom” appears to take place. Higher tax rates on mobile inputs, such
as capital for instance, in the domestic economy would make capital outflow enor-
mously to other countries (or regions) when international capital mobility is high, as
the tax rates would be too low for investors seeking the highest return. Therefore, this
literature suggests that more open economies that thus suffer more tax competition
would be associated with a smaller public sector. However, setting higher capital tax
rates in the domestic economy may not create such an enormous capital outflow if
countries want to hold a well-diversified portfolio. In fact, recent research pursued
by Koethenbuerger and Lockwood (2010, p. 202) claims that “Shocks dampen down
tax competition and may raise taxes above the centralized level when the govern-
ment provides a public consumption good.” A particular passage of this work is quite
illustrative (Koethenbuerger and Lockwood 2010, p. 192): “So, if taxes are not too
different, the household located in one region will want to invest some of its accu-
mulated capital in all regions. This in turn generates a negative fiscal externality:
an increase in the capital tax in any “foreign” region reduces the return on capital
invested in that region. Specifically, because the “home” household will not wish to
withdraw all of its savings from the foreign region in response to higher taxes, in
order to maintain a diversified portfolio, its interest income will go down. The key
point is that this negative “rate-of-return”externality offsets the usual positive fiscal
externality arising from mobile capital (i.e. that an increase in the foreign region’s tax
leads to a capital outflow from the foreign region to the home region). This implies
that when the second externality dominates, taxation under decentralization will be
higher, and growth lower, than with centralization.” Therefore, tax competition does
not necessarily imply excessively low tax rates and thus a smaller government in richer,

6 For instance, see Garrett (1995), and Schulze and Ursprung (1999) for reviews on this issue.
7 The efficiency hypothesis is also known as the conventional wisdom.
8 Erauskin (2010) has also offered support for a positive relationship between financial openness and the
size of government, assuming that government expenditure is utility-enhancing (and, therefore, not pro-
ductive). Financial integration allows an open economy to diversify some of the country-specific risk. This
implies a reduction in savings and an increase in private consumption, which, in turn, raises public con-
sumption since it complements private consumption, i.e., an open economy implies a higher size of the
public sector.
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stochastic settings. However, it should be noted that the above argument may not be
applicable to productive public spending when the variance of shocks is sufficiently
small (Koethenbuerger and Lockwood 2010, p. 201).

This paper analyzes the impact of financial openness on the size of the productive
public sector using a portfolio approach. The model employed is a slightly modified
version of that developed by Turnovsky (1999) for a stochastically growing small open
economy in continuous time, where government spending is productive (Barro 1990)
and volatility-reducing. Indeed, it is in this last feature that our paper departs critically
from Turnovsky (1999) to capture the stabilizing role of government.9 The main result
of our model is that more open economies are associated with a smaller productive
public sector. The lower volatility associated with more open economies due to risk
diversification implies that governments are less inclined to increase the scale of their
activity to maximize welfare, given that productive spending is also volatility-reducing.
We find that the empirical evidence based on a sample of 16 OECD countries for the
period 1970–2004 broadly supports the result that more open economies are associ-
ated with a lower size of the productive public sector, even though some results are
mixed.

The finding that more open economies tend to be less volatile should be taken
with some caution. Our sample includes only 16 developed countries. These countries
have overall well-functioning financial markets.10 Thus, achieving less volatility in
such an open economy is more likely. However, this may not be the cased for many
developing countries. As Kose et al. (2006, pp. 21–22) point out, “Turning to volatil-
ity more broadly, there has been a well-documented trend decline in macroeconomic
volatility in most of the major industrial economies since the mid-1980s (Doyle and
Faust 2005), although the reasons for this decline are still a matter of debate. Output
volatility seems to have been on a declining trend in emerging market and developing
economies as well. However, the existing evidence based on papers using a variety
of regression models, different country samples and time periods leads to the conclu-
sion that there is no systematic empirical relationship between financial openness and
output volatility, which is, in a sense, consistent with the predictions of theory.”11

A critical difference of this study compared to other studies on how financial open-
ness and the size of the productive government are measured is worth mentioning at
this stage. Since the analysis pursued in this paper is based on a portfolio approach,
the degree of financial openness is conveniently characterized by the size of portfolio
shares. On the one hand, financial integration is understood (rather narrowly) as the
share of holdings of foreign capital owned by the domestic economy over domes-
tic wealth. On the other hand, it is measured (rather broadly) as the net foreign asset

9 A two-country model (with a much higher degree of complexity) can be found in Erauskin (2004).
10 This is, of course, doubtful as regards the current crisis. However, our sample is “restricted” to the period
1970–2004, as indicated above.
11 Additionally, Kose et al. (2006, p. 21) claim that “In sum, there is little formal empirical evidence to
support the oft-cited claims that financial globalization in and of itself is responsible for the spate of financial
crises that the world has seen over the last three decades. Of course, as we will discuss in more detail below,
the interaction between capital account liberalization and other policy choices (e.g., fixed exchange rate
regimes that are not well supported by other macroeconomic policies) could, under certain circumstances,
spell trouble for a developing economy.”
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position with respect to domestic wealth. The size of the productive government is also
expressed as a fraction of wealth. Therefore, the measures for the degree of financial
openness and the size of the productive government are different from the variables
used in the literature. Previous studies have usually chosen the sum of (some) domes-
tic and foreign assets and liabilities over gross domestic product (GDP) as a measure
of financial openness.12 There are two reasons for expressing variables as a fraction
of wealth in this paper. First, measuring financial openness and the size of the pro-
ductive government in this (different and “novel”) way is a direct implication of the
model employed. Second, the recent availability of international investment position
statistics allows the direct estimation of the variables required by the model, such as
financial openness (either in a narrow or in a broad sense) and the size of the productive
government.13

The paper is organized as follows. Some empirical evidence is offered in Sect. 2
regarding the relationship between the degree of financial openness and the size of
the productive public sector. In Sect. 3 a stochastic growth model of a small open
economy is characterized. The welfare-maximizing size of the public sector is derived
in Sect. 4. Finally, we conclude.

2 Empirical evidence

We present some evidence on the negative relationship between the degree of financial
openness and the size of the productive public sector with respect to domestic wealth
by focusing on 16 OECD countries for the period 1970–2004.14 As mentioned above,
two measures for the degree of financial openness are considered:

• Measure 1 (broad): The share of domestic wealth materialized in foreign assets,
i.e., the net foreign asset position, which is calculated as the domestic holdings
on foreign capital plus the net lending position abroad minus foreign holdings
of domestic capital, divided by domestic wealth. Positive values imply a creditor
position for the country, and negative values imply a debtor position.

• Measure 2 (narrow): The share of the domestic portfolio materialized in foreign
capital.

Thus, higher values of the measure indicate a higher degree of financial openness.
The negative association can be tested with the following regression equation

(
G

W

)
ct

= a0 + a1nF,ct + uct ,

where (G/W )ct denotes the size of the productive public sector to wealth ratio for
country c in period t , nF,ct denotes the degree of financial openness for country c in

12 See Lane and Milesi-Ferretti (2007) and Liberati (2007), for instance.
13 The data on international investment positions are mainly provided by the International Monetary Fund,
and Lane and Milesi-Ferretti (2007).
14 See Appendix A for the data sources regarding the empirical evidence.
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Table 1 Financial openness (measure 1) and the size of the productive public sector

Pooled Between Within
regression regression regression

Net foreign asset position −0.0005 (0.0025) 0.0071 (0.0119) −0.0081 (0.0049)

R2 0.0001 0.0249 0.0175

No. of observations 552 16 552

Standard errors are in parentheses
Sources International Monetary Fund’s International Financial Statistics (IMFIFS), World Bank’s World
Development Indicators (WBWDI), Lane and Milesi-Ferretti (2007), AMECO database,
Nehru and Dhareshwar (1993) and our own elaboration

Table 2 Financial openness (measure 2) and the size of the productive public sector

Pooled Between Within
regression regression regression

Portfolio share −0.0183 (0.0018) −0.0159 (0.0138) −0.0192 (0.0038)

R2 0.1245 0.0861 0.1422

No. of observations 552 16 552

Standard errors are in parentheses
Sources IMFIFS, WBWDI, Lane and Milesi-Ferretti (2007), AMECO
Nehru and Dhareshwar (1993) and our own elaboration

period t , and uct is the error term for country c in period t . Under the null hypoth-
esis that a more open economy should have a smaller productive public sector, the
coefficient a1 should be negative.

Table 1 shows the results using ordinary least squares (OLS) for the net foreign
asset position (measure 1). The point estimate a1 for the pooled regression is nega-
tive at −0.0005, but we cannot reject that the value of parameter a1 is equal to zero.
The pooled estimate uses all available variation in net foreign asset positions and
public sector sizes. The between-group estimates (i.e., based on the mean values of
the variables of the group) and the within-group estimates (also called fixed-effects
estimators, i.e., in terms of deviations from the mean values of the variables of the
group) offer more information about whether the pooling estimate is driven by per-
sistent (the former case) or transitory (the latter case) differences in net foreign asset
positions and public sector sizes. These estimates are also shown in Table 1. While the
within-group estimate for the coefficient capturing financial openness is found again
to be negative, the null cannot be rejected. In contrast, the between-group estimate
shows a positive coefficient. Focusing on the shares of foreign capital over domestic
wealth as the degree of financial openness (measure 2), we find that the results are
broadly consistent with a negative relationship between financial openness and the size
of the productive government, as exhibited in Table 2, even though the null cannot be
rejected for the between-group estimate. Consequently, these results seem to suggest a
negative relationship between financial openness and the size of the productive public
sector, even though the evidence is not completely satisfactory.
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Table 3 Financial openness (measure 1) and the size of the productive public sector (with control variables)

Pooled Between Within
regression regression regression

Net foreign asset position −0.0072 (0.0017) −0.0038 (0.0172) −0.0127 (0.0033)

Time trend −0.00004 (0.00004) −0.0001 0.0002

Current account (%GDP) −0.0090 (0.0069) 0.1047 (0.0660) −0.0330 (0.0010)

Population 1.68e−11 (3.95e−12) 1.07e−11 (1.99e−11) 8.13e−11 (4.54e−11)

Population growth −0.0010 (0.0004) 0.0030 (0.0032) −0.0007 (0.0008)

GDP per capita −3.47e−07 (7.48e−08) −6.18e−07 (3.43e−07) −2.22e−07 (4.80e−07)

GDP per capita growth 0.0002 (0.0001) 0.0028 (0.0043) 0.0002 (0.0001)

R2 0.1718 0.3906 0.2777

No. of observations 470 16 470

Standard errors are in parentheses
Sources IMFIFS, WBWDI, Lane and Milesi-Ferretti (2007), AMECO
Nehru and Dhareshwar (1993) and our own elaboration

Since other variables may influence the relationship, some control variables were
incorporated into the regression equation.15 They include population and output per
capita (both in terms of levels and in terms of growth rates) so that the size of the econ-
omy and possible pressures on government spending are considered. Current account
balance (as a percentage of the GDP) is considered a potential influence on the size of
the public sector. Finally, a time trend that can capture possible upward or downward
movements in economic variables is also included. Note that due to data availabil-
ity the period analyzed is now restricted to 1975–2004 for the same set of countries.
When control variables are added to the regression, for the case in which net foreign
asset position is considered, these variables have substantial effects on the estimates
for coefficient a1, as shown in Table 3. They all yield negative values for the net for-
eign asset position coefficient, a1, and the null hypothesis can thus be comfortably
rejected, except for the between-group estimate. When shares of domestic holdings
of foreign capital over domestic wealth are regressed, we still find negative values for
the estimate a1 (although the null cannot be rejected), while the within-group estimate
becomes positive (Table 4).

In summary, the evidence broadly suggests a negative relationship between the
degree of financial openness and the size of the productive public sector when control
variables are included for the net foreign asset position (measure 1) and when controls
are not taken into account for portfolio shares (measure 2). However, the empirical
support is somewhat mixed in other model configurations.

3 The model

The analysis is based on a stochastically growing small open economy in continu-
ous time where government spending is productive.16 The model in this paper is a

15 See, for instance, Liberati (2007, pp. 227–230).
16 Barro (1990) is the original reference for the deterministic model.
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Table 4 Financial openness (measure 2) and the size of the productive public sector (with control variables)

Pooled Between Within
regression regression regression

Portfolio share −0.0070 (0.0022) −0.0118 (0.0135) 0.0028 (0.0063)

Time trend 9.38e−07 (3.94e−05) −3.34e−05 (0.0002)

Current account (%GDP) −0.0112 (0.0075) 0.0970 (0.0581) −0.0399 (0.0141)

Population 1.06e−11 (3.81e−12) 5.94e−12 (1.54e−11) 9.49e−11 (5.09e−11)

Population growth −0.0006 (0.0004) 0.0027 (0.0029) −0.0008 (0.0006)

GDP per capita −2.78e−07 (7.80e−08) −4.91e−07 (3.42e−07) −3.95e−07 (5.26e−07)

GDP per capita growth 0.0002 (0.0001) 0.0025 (0.0041) 0.0002 (0.0001)

R2 0.1667 0.4352 0.2261

No. of observations 470 16 470

Standard errors are in parentheses
Sources IMFIFS, WBWDI, Lane and Milesi-Ferretti (2007), AMECO
Nehru and Dhareshwar (1993) and our own elaboration

slightly modified version of Turnovsky (1999) model, but government spending is
volatility-reducing rather than volatility-enhancing. The country produces and con-
sumes a single traded good. The representative agent holds two assets in the portfolio:
domestic capital, K , and traded bonds, B. Please note that positive values in the hold-
ings of traded bonds, B > 0, denote a creditor country, and negative values denote a
debtor country.

The flow of output, dY , is determined by the stock of domestic capital, K , and
the flow of productive government spending, G, in accordance with the following
stochastic production function17

dY = αGβK 1−βdt + K dy; 0 < β < 1 (1)

where α is the level of technology, and dy represents a proportional domestic produc-
tivity shock. More precisely, dy is the increment of a stochastic process y. These incre-
ments are temporally independent and normally distributed. They satisfy E(dy) = 0
and E(dy2) = σ 2

y dt .18 Please note that dY indicates the flow of production, instead of
Y , as is custom in stochastic calculus. For convenience, we omit formal references to
time, although these variables depend on time. Equation (1) reflects that the mean rate
of output flow, αGβK 1−β , is subject to a positive, but diminishing, marginal physical
product, in terms of both the flow of productive government spending, G,19 and the
stock of domestic capital, K , and constant returns to scale in these two factors of

17 Corsetti (1997), for example, develops a stochastic version of the Barro model where productive public
spending has an external effect on labor productivity.
18 I.e., the production flow follows a Brownian motion with drift αGβK 1−β and with variance K 2σ 2

y .
19 Please note that we introduce the flow of production goods provided by the public sector and not the
stock of accumulated public capital stock. Postulating it as a stock (being the spending in public physical
structures) would lead to a transitional dynamics equilibrium. The literature has usually opted to postulate
it as a flow to be analytically tractable.
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production jointly. The model abstracts labor so that private capital can be interpreted
broadly to include both human and physical capital (Rebelo 1991).

The public sector purchases part of the private flow of production and utilizes it
to supply a productive infrastructure that is a pure public good to the representative
agent according to

dG = Gdt + G ′dy, (2)

where G denotes the deterministic rate of public spending over the period dt and G ′
denotes the stochastic flow of public spending as a proportion of stochastic output
shock. The spending of the public sector, G and G ′, is assumed to be a fraction, g, of
the flow of output with respect to both deterministic and stochastic rates as given by
Eq. (1), where g denotes the size of the public sector:

G = gαGβK 1−β (3)

G ′ = gK (4)

In summary, the Eqs. (2), (3 ), and (4) altogether imply that a fraction g of the deter-
ministic rate of output flow, αGβK 1−β , and a fraction g of the stochastic rate of output
flow, K dy, are devoted to productive public spending.

Please note that only the deterministic component of government expenditure, G, is
productive in the production function (1). This is a reasonable assumption since public
spending takes some time to become readily available as a production good. Addition-
ally, the productivity shock dy in Eq. (1) is proportional to the stock of capital K , but
not to the level of public spending G. This is an important assumption since it implies
that greater government spending stabilizes the flow of output; see Eqs. (2) and (4).
As Andrés et al. (2008, p. 572) recently described, “large governments are associated
with less volatile economies” across countries and regions. The volatility-reducing
capacity of government spending is well documented in the literature [Galí (1994),
and Fatás and Mihov (2001)20]. The inclusion of this stabilizing role of government
distinguishes this paper from the theoretical analysis of Turnovsky (1999).

Inserting the value of the deterministic component of government expenditure G
in Eq. (3) into Eq. (1), the production function becomes

dY = (
αgβ

)1/(1−β)
K dt + K dy. (5)

For convenience, we let

�(g) ≡ (
αgβ

)1/(1−β) ≡ αGβK 1−β/K , �′ > 0 (6)

denote the equilibrium average product of capital. The production function shown in
Eq. (5) shows that the productivity of capital increases with the size of government

20 Rodrik (1998, p. 1028) also finds that “Governments appear to have sought to mitigate the exposure to
risk by increasing the share of domestic output they consume.”
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g. Using the notation (6) in Eq. (2), which captures the evolution of public spending,
Eq. (2) becomes

dG = gK [�(g) dt + dy] . (7)

In addition to domestic capital, the portfolio of the representative agent is invested
in traded bonds, which are assumed to be perpetuities, the price of which is E in terms
of the traded good. The price of bonds is assumed to follow a geometric Brownian
motion as follows

d E

E
= εdt + de, (8)

where ε is the instantaneous expected rate of change in the relative price of the good
and de is an increment of the stochastic process e. These increments are temporally
independent and normally distributed. They satisfy E(de) = 0 and E(de2) = σ 2

e dt .
They are assumed to be exogenously given in a small open economy. The real rate of
return for foreign bonds as expressed in terms of the traded good as the numeraire,
d RF , is equal to

d RF = rF dt + duF ; rF ≡ i∗ + ε; duF ≡ de, (9)

where the foreign real interest rate, i∗, is exogenously given. For simplicity, the sto-
chastic shocks dy and de are assumed to be uncorrelated.

Therefore, the representative agent’s wealth constraint will thus be

W = K + E B, (10)

where W is real wealth and is expressed in terms of the numeraire.
The preferences of the representative agent are represented by an isoelastic inter-

temporal utility function where utility is obtained from consumption, C , as follows

E0

∞∫
0

1

γ
Cγ e−βt dt; −∞ < γ < 1. (11)

The welfare of the representative agent in period 0 is the expected value of the dis-
counted sum of instantaneous utilities conditioned on the set of disposable information
in period 0. Parameter β is a positive subjective discount rate (or rate of time pref-
erence). In the isoelastic utility function, the Arrow-Pratt coefficient of relative risk
aversion is given by the expression 1 − γ . The utility function becomes logarithmic
when γ = 0.21 Restrictions on the utility function are necessary to ensure concavity
with respect to consumption.

21 The empirical evidence suggests a high degree of risk aversion (Campbell 1996).
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The representative agent consumes at a deterministic rate C(t)dt in the instant dt
and must pay any corresponding taxes. Thus the dynamic budget restriction can be
expressed, using Eqs. (5), (8), (9), and (10), as

dW = [
�(g) K + (E B)

(
i∗ + ε

)]
dt + [αK dy + (E B) de] − Cdt − dT, (12)

where dT denotes the taxes the representative agent must pay to the public sector. We
assume that the collection of taxes exactly offsets public spending

dT = dG. (13)

Thus, the public sector balances its budget continuously.
Combining the Eqs. (5), (7), and (13), and inserting them into the budget constraint

(12), we obtain the restrictions on the economy’s resources as follows,

dW = [
(1 − g)� (g) K + (E B)

(
i∗ + ε

) − C
]

dt

+ [(1 − g) K dy + (E B) de] . (14)

Returning to Eq. (10), if we define the following variables for the representative
agent

nK ≡ K

W
= share of the portfolio materialized

in domestic capital,

nF ≡ E B

W
= share of the portfolio materialized

in foreign bonds,

the wealth equation (10) can be expressed more succinctly as

1 = nK + nF . (15)

Inserting (15) into the budget constraint (14) we obtain the following dynamic restric-
tion on the economy’s resources

dW

W
=

[
(1 − g)� (g) nK + (

i∗ + ε
)

nF − C

W

]
dt + [nK (1 − g) dy + nF de] .

This equation can be shown as

dW

W
= ψdt + dw, (16)
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where the deterministic and stochastic parts of the accumulation rate of assets, dW/W ,
are expressed as follows,

ψ ≡ nK
[
(1 − g)� (g) nK − (

i∗ + ε
)] + (

i∗ + ε
) − C

W
≡ ρ − C

W
, (17)

dw ≡ nK [(1 − g) dy − de] + de, (18)

where ρ≡(1 − g)� (g) nK+(i∗+ε) nF ≡ nK
[
(1 − g)� (g)− (i∗ + ε)

]+ (i∗ + ε)

denotes the gross rate of return of the asset portfolio.
Since our analysis is mainly concerned with the impact of financial openness on

the size of the public sector, we shall restrict our attention to the case in which the
public sector acts as a central planner. The objective of the central planner is to choose
the consumption patterns and portfolio shares that maximize the expected value of the
intertemporal utility function (11) subject to W (0) = W0, (16), (17) and (18 ). This
optimization is thus a stochastic optimum control problem.22 Initially, we assume that
the public sector sets an arbitrarily exogenous size of the public sector, g. We analyze
the case in which this size is optimally chosen in Sect. 4.

The macroeconomic equilibrium is derived in Appendix B. The equilibrium rate of
wealth accumulation in this small open economy follows the stochastic process

dW

W
= ψdt + dw,

where the deterministic and stochastic components are, respectively,

ψ = 1

1 − γ

{
ρ − β − 0.5γ (1 − γ ) σ 2

w

}
, (19)

dw = (1 − g) nK dy + nF de. (20)

The equilibrium portfolio shares and the consumption-wealth ratio in the economy
are jointly determined by Eqs. (38), (39), and (40),

nK = (1 − g)�(g)− (i∗ + ε)

(1 − γ )

+ σ 2

e



, (21)

nF = 1 − nK , (22)
C

W
= 1

1 − γ

{
β − γρ + 0.5γ (1 − γ ) σ 2

w

}
, (23)

where


 = (1 − g)2 σ 2
y + σ 2

e , (24)

σ 2
w = (1 − g)2 n2

Kσ
2
y + n2

Fσ
2
e . (25)

22 To solve problems of stochastic optimum control see, for example, Kamien and Schwartz (1991, sect. 22),
Malliaris and Brock (1982, ch. 2), Obstfeld (1992), or Turnovsky (1997, ch. 9; 2000, ch. 15).
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are Eqs. (41) and (42), respectively. The Eqs. (38), (39), (40), (41), and (42) can be
found in Appendix B. The optimal portfolio shares, given by Eqs. (21) and (22), are
standard in the literature. Portfolio shares are determined by a speculative term pro-
portional to the expected difference in the rates of return between assets; the return
on capital is equal to the marginal product of capital less the fraction devoted to
government spending. The second term is a hedging component and it captures risk
diversification between assets. Although with more general utility functions, portfo-
lio shares and the consumption-wealth ratio will become functions of time, in this
model, these variables are constant because the utility function exhibits constant rel-
ative risk aversion, the production function is linear, and the mean and variances of
the underlying stochastic processes are stationary. The equilibrium is characterized
by balanced real growth, where all real assets grow at the same rate, and by constant
portfolio shares and consumption-wealth ratio. Please note that neither the expression

 nor the variance of the growth rate of assets σ 2

w shown in Eqs. (24) and (25) can be
negative. Appendix C shows that the second-order conditions are satisfied.

Economic welfare is given by the value function used to solve the intertemporal
optimization problem given by Eq. (44) in Appendix C

V (W ) = 1

γ

(
C

W

)γ−1

W γ . (26)

If Eq. (26) is differentiated, we obtain the following function,

dV

V
= (γ − 1)

d(C/W )

C/W
.

Note that only changes in the optimal consumption-wealth ratio given by Eq. (23) have
an impact on economic welfare. Thus, a higher optimal consumption-wealth ratio can
improve or deteriorate the welfare of the representative agent. Since C/W is positive
in Eq. (26), the value function can take either positive or negative values, depending
on the sign of the coefficient γ subject to γ V (W ) > 0. When γ < 0, any factor
that increases the optimal consumption-wealth ratio increases welfare. For instance,
a higher subjective discount rate, which increases the optimal consumption-wealth
ratio, generates higher welfare for γ < 0.

4 The optimal size of the public sector

A key issue that this paper aims to address is the impact of financial openness on the size
of the productive public sector. We use the share of the domestic portfolio materialized
in foreign bonds, nF = 1−nK , to approximate the degree of financial openness of the
domestic economy. Higher fractions of wealth invested in foreign bonds, nF , indicate
a higher degree of financial openness. A closed economy implies that nF = 0, i.e.,
that domestic wealth is completely invested in domestic capital, nK = 1. An impor-
tant feature of the model employed is that in contrast to previous theoretical work
(Turnovsky 1999), we allow government spending to reduce volatility. Thus, the size
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of the public sector plays a stabilizing role in the economy. This assumption is broadly
supported in the literature; “Empirical evidence suggests that larger governments have
a stabilizing effect on consumption and output, that is, countries with large govern-
ments display less volatile business cycles” (Andrés et al. 2008, p. 590).23 Therefore,
since an open economy allows more risk diversification than a closed economy, the
role of government in the mitigation of volatility is potentially lower (higher) in an
open (a closed) economy. Please note that volatility is defined as the variance of the
growth rate σ 2

w.
Differentiating Eq. (25) with respect to the size of the public sector g, it is easy to

see that

∂σ 2
w

∂g
= −2 (1 − g) n2

Kσ
2
y .

Thus, increasing the size of government reduces volatility. Additionally, higher shares
of domestic wealth materialized in domestic capital (i.e., lower degrees of financial
openness) result in a higher impact of increased government size on volatility.

An exogenous size for productive government spending has been assumed thus far.
We now turn to the size of the public sector g that maximizes welfare, i.e., the optimal
size of the public sector. A crucial characteristic of the model is that productive gov-
ernment expenditure is also volatility-reducing. Formally, the expression on the right
hand side of the Bellman equation (31) in Appendix B is partially differentiated with
respect to g to calculate the optimal size of the public sector, ĝ, as

[β − ĝ] +
[
(1 − γ ) nK (1 − ĝ) σ 2

y

]
= 0. (27)

In Eq. (27) we observe two effects. The first term in the brackets reflects the productive
effect of increasing the size of government whereas the second captures the volatility-
reducing effect. Equation (27) can be rearranged to show (implicitly) that the optimal
size of the public sector in an open economy is equal to

ĝ = β +
[
(1 − γ ) nK (1 − ĝ) σ 2

y

]
. (28)

If there is no risk in Eq. (28), the optimal size of the public sector is equal to ĝ = β,
which is the share of government spending in the production function. This result was
already found by Barro (1990) and Turnovsky (1999).24 However, the introduction of
production risk increases the optimal size of the public sector, as an increase in produc-
tion risk increases the variance of the return of domestic capital. Thus, the public sector
is more inclined to increase its size to take advantage of the volatility-reducing capac-
ity of public spending. Therefore, increasing volatility leads governments to expand
the size of the public sector to maximize welfare. In contrast, volatility-enhancing
spending encourages a reduction in the size of government, as in Turnovsky (1999).

23 See Galí (1994), Rodrik (1998), and Fatás and Mihov (2001), for instance.
24 The optimal size of government ĝ can be easily shown to have an interior solution.
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Moreover, Eq. (28) implies that the optimal size of the public sector in a closed
economy, i.e., nK = 1, is given by

ĝ = β +
[
(1 − γ ) (1 − ĝ) σ 2

y

]
. (29)

Comparing Eqs. (28) and (29), we observe that a more open economy will have a
smaller productive public sector if and only if nK < 1 (or nF > 0), i.e., if the country
is a net creditor vis-à-vis the rest of the world. The intuition behind this result lies in the
association of a more open economy with a lower volatility; the public sector is less
inclined in an open economy to increase the size of government to maximize welfare.
This is again in stark contrast with the conclusion reached by Turnovsky (1999) in the
volatility-enhancing case. In summary, the result from Eq. (28) provides a rigorous
demonstration of the negative relationship between financial openness and the size
of the productive public sector when government spending is volatility-reducing. The
result hinges on two crucial elements: risk diversification and the stabilizing role of
the productive public sector.

5 Conclusions

The relationship between openness and the size of government has been extensively
researched since Rodrik (1998) published his seminal paper. The literature has mainly
focused on trade openness and government consumption expenditure. However, the
research on other variants in the relationship between openness and the size of gov-
ernment has been relatively limited.

This paper is centered on three crucial aspects of this relationship: financial open-
ness (cross-border holdings of capital have increased enormously in recent years), the
importance of productive public spending, and the stabilizing role of government size
(supported by substantial empirical evidence). This paper studies the impact of finan-
cial openness on the size of the public sector using a portfolio approach. The model
employed is a slightly modified version of that developed by Turnovsky (1999); it
assumes a stochastic small open economy in continuous time in which government
spending is productive (Barro 1990) and volatility-reducing. It is in this last feature
that our paper departs crucially from Turnovsky (1999) analysis to capture the stabi-
lizing role of government. The main result of our model is that more open economies
are associated with a smaller productive public sector. The lower risk associated with
more open economies through risk diversification implies that the government is less
inclined to increase the scale of its activity to maximize welfare when productive
spending is also volatility-reducing. The empirical evidence based on a sample of
16 OECD countries for the period 1970–2004 broadly supports the main results of
the model, even though there are some mixed results. However, the fact that more
open economies tend to be less volatile should be taken with some caution when
the model is applied to developing countries. Further research is required to analyze
whether the negative relationship between financial openness and the productive size
of government also holds for developing countries.
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Appendix A: Data sources

The data set used to test the relationship between the degree of financial openness and
the size of the productive public sector includes the following 16 OECD countries
over the period 1970–2004: Austria, Australia, Belgium, Canada, Denmark, Finland,
France, Germany, Greece, Italy, Japan, Spain, Portugal, Sweden, the United Kingdom,
and the United States. The data on private consumption, and the size of the public sec-
tor are based on the World Bank’s World Development Indicators (WBWDI). Inter-
national investment position statistics were obtained from the International Monetary
Fund’s International Financial Statistics (IMFIFS). Additionally, as data on interna-
tional investment positions are incomplete or missing for many countries before 1980–
1986, Lane and Milesi-Ferretti (2007) provide an excellent source of data for those
years.25 The net foreign asset position is equal to the domestic holdings on foreign
capital plus the net lending position abroad minus foreign holdings of domestic capi-
tal. Domestic holdings on foreign capital are measured as direct plus portfolio equity
investment by domestic agents abroad, while foreign holdings of domestic capital are
measured as direct plus portfolio equity investment by foreign agents in the domestic
economy. The net lending position abroad is equal to the sum of the net position in
portfolio debt investment, the net position in other investment assets (including gen-
eral government, banks, and others), reserve assets (minus gold), and the net position
in financial derivatives.

The gross domestic capital stock in current US dollars for the countries in the sam-
ple is constructed using the procedure suggested by Kraay and Ventura (2000) in their
Appendix 2.26 Gross domestic investment in current US dollars based on WBWDI is
cumulated assuming a depreciation rate of 4% per year and by adjusting the value of
the previous year’s stock using the US gross domestic investment deflator. The initial
capital stock in 1970 is estimated using the average capital-output ratio over the period
1965–1975 based on Nehru and Dhareshwar (1993) multiplied by the GDP in current
US dollars based on WBWDI. The data on productive public spending are obtained
from the Annual MacroECOnomic (AMECO) database of the European Commis-
sion’s Directorate General for Economic and Financial Affairs and comprise the gross
fixed capital formation from general government expressed in current euros and then
transformed into current US dollars.

Appendix B: Optimization

The first step in solving the optimization problem is the introduction of a value func-
tion, V (W ), which is defined as

V (W ) = Max{C,nK } E0

∞∫
0

1

γ
Cγ e−βt dt, (30)

25 Please note that most of the data from IMFIFS, and from Lane and Milesi-Ferretti (2007) coincide for
recent years.
26 See also Erauskin (2009) for more details on the data sources.
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Given initial wealth, this function is also subject to restrictions (16), (17) and (18 ). The
value function in period 0 is the expected value of the discounted sum of instantaneous
utilities, evaluated along the optimal path, starting in period 0 in state W (0) = W0.

Starting from Eq. (30) the value function must satisfy the following equation, which
is known as the Hamilton–Jacobi–Bellman equation of stochastic control theory or
simply the Bellman equation

βV (W ) = Max{C,nK }

[
1

γ
Cγ + V ′(W )Wψ + 0.5V ′′(W )W 2σ 2

w

]
. (31)

The right-hand-side of Eq. (31) is partially differentiated with respect to C and nK

to obtain the first-order optimality conditions of the optimization problem

Cγ−1 − V ′(W ) = 0, (32)

V ′(W )W
[
(1 − g)�(g)− (

i∗ + ε
)]

(33)

+V ′′(W )W 2cov [dw, (1 − g)dy − de] = 0. (34)

The solution to this problem is obtained through trial and error. We seek to find a
value function V (W ) that satisfies, on the one hand, the first-order optimality con-
ditions and, on the other hand, the Bellman equation. In the case of isoelastic utility
functions, the value function has the same form as the utility function (Merton 1969,
result generalized in Merton 1971). Thus, we postulate that the value function is of
the form

V (W ) = AW γ , (35)

where the coefficient A is determined below. This implies that

V ′(W ) = AγW γ−1,

V ′′(W ) = Aγ (γ − 1)W γ−2.

Inserting these expressions into the first order optimality conditions (32) and (34) we
obtain

Cγ−1 = AγW γ−1, (36)[
(1 − g)�(g)− (

i∗ + ε
)]

dt = (1 − γ ) cov [dw, (1 − g)dy − de] . (37)

Note that these are typical equations in stochastic models in continuous time.
Equation (36) indicates that at the optimum, the marginal utility derived from con-
sumption must be equal to the marginal change in the value function or the marginal
utility of wealth. Equation (37) shows that the optimal choice of portfolio shares by
the representative agent must be such that the risk-adjusted rates of the returns of both
assets are equal.
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Combining Eqs. (36) and (37 ), and inserting them into Eq. (31), we can calcu-
late the equilibrium portfolio shares and the consumption-wealth ratio in the open
economy

nK = (1 − g)�(g)− (i∗ + ε)

(1 − γ )

+ σ 2

e



, (38)

nF = 1 − nK , (39)
C

W
= 1

1 − γ

{
β − γρ + 0.5γ (1 − γ ) σ 2

w

}
, (40)

where


 = (1 − g)2 σ 2
y + σ 2

e , (41)

σ 2
w = (1 − g)2 n2

Kσ
2
y + n2

Fσ
2
e . (42)

Appendix C: Second order conditions

In this appendix, we derive the second order conditions and the transversality condition
and show they all are satisfied.

To guarantee that consumption is positive in the open economy, we impose the
feasibility condition that the marginal propensity to consume out of wealth must be
positive because wealth cannot become negative

1

1 − γ

{
β − γρ + 0.5γ (1 − γ ) σ 2

w

}
> 0.

For the first order optimality conditions to characterize a maximum, the correspond-
ing second order condition must be satisfied, i.e., the Hessian matrix associated with
the maximization problem and evaluated at the optimal values of the choice variables

[
(γ − 1)

(
V ′(W )

) γ−2
γ−1 0

0 V ′′(W )W 2


]

must be negative definite,27 which implies that

(γ − 1)
(
V ′(W )

) γ−2
γ−1 < 0,

V ′′(W )W 2
 < 0,

27 See Chiang (1984, pp. 320–323), for example.
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where 
 = (1 − g)2 σ 2
y + σ 2

e > 0 was already defined in Eq. (41). To evaluate these
conditions, we first obtain the value of the coefficient A in Eq. (36)

A = 1

γ

(
C

W

)γ−1

, (43)

where C/W is the optimal value generated by Eq. (40). Then, we substitute (43) into
the value function (35). The value function is then given by

V (W ) = 1

γ

(
C

W

)γ−1

W γ . (44)

We can observe that given the restrictions on the utility function, V ′(W ) > 0 and
V ′′(W ) < 0 provided that C/W > 0.

In addition, the macroeconomic equilibrium must satisfy the transversality condi-
tion

lim
t→∞E

[
V (W ) e−βt ] = 0, (45)

so as to guarantee the convergence of the value function. Now we show that should the
feasibility condition be satisfied, then this is equivalent to satisfying the transversality
condition.28 To evaluate (45), we express the dynamics of the accumulation of wealth
as follows

dW = ψW dt + W dw. (46)

Starting with initial wealth W (0), the solution to Eq. (46) is as follows29

W (t) = W (0)e(ψ−0.5σ 2
w)t+w(t)−w(0).

Since the increments ofw are temporally independent and normally distributed then30

E[AW γ e−βt ] = E[AW (0)γ eγ (ψ−0.5σ 2
w)t+γ [w(t)−w(0)]−βt ]

= AW (0)γ e
[
γ (ψ−0.5σ 2

w)+0.5γ 2σ 2
w−β]

t .

The transversality condition (45) is satisfied if and only if

γ
{
ψ − 0.5γ (1 − γ ) σ 2

w

}
− β < 0.

28 See Merton (1969). Turnovsky (2000) provides, for example, proof of the transversality condition as
well.
29 See Malliaris and Brock (1982, pp. 135–136), for example.
30 See Malliaris and Brock (1982, pp. 137–138) for example.
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Substituting Eqs. (19) and (40), this condition is equivalent to

C

W
> 0,

and, thus, feasibility guarantees convergence as well.

Open Access This article is distributed under the terms of the Creative Commons Attribution Noncom-
mercial License which permits any noncommercial use, distribution, and reproduction in any medium,
provided the original author(s) and source are credited.
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