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Abstract Is the potency of fiscal policy lower for more open economies, as

suggested by economic theory? Using annual data from the period 1951–2007, for

62 developed and developing economies, the paper’s empirical findings show that

the effectiveness of fiscal policy is indeed reduced by an economy’s trade openness,

and that the effect is quantitatively substantial. In particular, the paper’s estimates

suggest that an increase in trade openness by 10% of GDP reduces the magnitude of

the long-run fiscal multiplier by 5–6%.
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1 Introduction

Following the recent financial crisis, fiscal policy has been playing a very prominent

role in the stabilization efforts of numerous countries. As a result, the economic

effects of changes in government spending have once again become the subject of

extensive research.1 However, very few of these studies, if any, have addressed the

question of how the potency of fiscal policy may depend on a country’s trade
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1 This literature is already very large, and it is also growing extremely rapidly, so only a partial list is

possible. Theoretical contributions on the fiscal multiplier include Christiano et al. (2009), Eggertsson

(2009), and Woodford (2010). For empirical contributions, see Barro and Redlick (2009), Cogan et al.

(2009), Hall (2009), and Mountford and Uhlig (2008).
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openness, even though openness is widely recognized as one the prime determinants

of the size of fiscal multipliers.2

Theoretically, the answer is straightforward: greater openness to international

trade is generally predicted to reduce the effectiveness of fiscal policy. This is

obviously true in standard Keynesian models in which government spending has

maximum potency when the economy is relatively closed and its effects are largely

contained in the domestic economy; on the other hand, if the economy is very open,

a large portion of a fiscal expansion will ‘‘leak out’’ on imported goods, reducing the

overall effect on domestic aggregate demand. Overall, the more open the economy,

the lower the predicted value of the fiscal multiplier. Such mechanisms will be

generally more complex in non-Keynesian models, but even there, if the issue is

modeled, trade openness is also found to play a role in determining the effects of

fiscal policies (see Monacelli and Perotti 2008, for a recent example).

The practical importance of this issue in an era of active fiscal policy is difficult

to exaggerate—not only because countries still differ substantially in how open they

are to foreign trade but also because trade openness has been increasing in most

economies in the last few decades. Despite its obvious importance, however,

empirical evidence on the influence of trade openness on the potency of fiscal policy

has been virtually nonexistent. A recent exception is the influential study by Ilzetzki

et al. (2009), which finds that fiscal expansions are much more effective in ‘‘closed’’

economies than they are in ‘‘open’’ economies. A limitation of this finding,

however, is that such a binary classification is usually unrealistic: very few countries

are adequately described as fully ‘‘closed’’ or fully ‘‘open’’; instead most economies

occupy different points in a continuum of trade openness. The goal of the present

paper is to contribute to the empirical side of this issue adopting a widely used

definition of ‘‘trade openness’’ that is much more continuous: an economy’s total

trade (the sum of exports plus imports) as a fraction of GDP.

Using a panel methodology that analyzes annual data from the 1951 to 2007

period for a sample of 62 developed and developing economies, our empirical

findings show that fiscal expansions are indeed more effective for economies that

are less open to international trade. In fact, the quantitative influence of trade

openness is quite substantial: the estimates suggest that a 10% increase in trade

openness reduces the magnitude of the long-run fiscal multiplier by 5–6%.

The rest of the paper is organized as follows: Section 2 discusses the sources of

the data and defines the variables to be used in the estimation. Section 3 outlines the

estimation methodology, derives the main empirical results, and implements a

number of robustness checks. Section 4 discusses the findings and concludes.

2 The data

The data set consists of a panel of 62 countries, for each of which annual data exist

for all variables for each of the years 1950–2007.

2 See for example the recent IMF study by Spilimbergo et al. (2009).
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All data on output, government purchases, and trade openness are obtained from

the Penn World Table (PWT, Mark 6.3), documented in Heston et al. (2009); see

also Summers and Heston (1991). Output (y) is measured by real GDP, government

purchases (g) are based on the constant-price government share of real GDP (both in

PPP terms), and trade openness (open) is defined as total trade (exports plus

imports) as a fraction of GDP.3

The Appendix provides a list of these 62 economies, together with country

averages over the period 1951–2007 for the open and growth series.4

As the Appendix makes clear, our sample of countries is quite diverse, including

economies that are at various stages of development and have experienced very

different growth rates and degrees of openness to international trade. For example,

the average annual growth rate of real GDP has ranged from 0.98% in the

Democratic Republic of Congo to 7.98% in Taiwan. At the same time, the average

value of open, i.e., the sum of exports plus imports as a fraction of GDP averaged

over the 1951–2007 period, has varied from 13.8% in the United States to 194% in

Luxembourg. Note that trade openness has trended up over this time period for most

of the countries in this sample, so the average values for open reported in the

Appendix are often considerably lower than the current (2007) values.5

3 Empirical evidence

3.1 A simple model

We start with Hall’s (2009) very simple empirical specification:

yi;t � yi;t�1

yi;t�1

¼ wi þ vt þ my gi;t � gi;t�1

yi;t�1

þ ui;t; ð1Þ

where y is real GDP, g represents real government purchases, i is indexing over

countries and t over time, w and v represent country- and time-specific effects, and

my is a parameter to be estimated. As noted by Hall (2009) and Barro and Redlick

(2009), the form of Eq. (1) and the use of the same denominator on the left- and the

right-hand sides gives my, the normal interpretation of a ‘‘multiplier’’, capturing the

output effects of an increase in government purchases by an additional unit.

The first three columns of Table 1 show that the estimated my’s range from 0.89

to 0.98, depending on how the wi’s are treated in the estimation.6 The estimated

3 In terms of the PWT 6.3 terminology, y = rgdpl*pop/1000, g = y*kg/100, and open = openk/100,

where rgdpl denotes real GDP per capita (constant prices), kg is the government share of real GDP, openk
is trade openness as a share of GDP in constant prices, and pop is population in thousands.
4 Country selection has been dictated by data availability only.
5 Two examples might suffice to make this point: the average open for the US is almost 14%, but almost

30% in 2007; the average for China is 27%, but 70% in 2007.
6 The first column (OLS) ignores the country and time effects, while the second and third columns model

the w’s and v’s as fixed effects (FE), and random effects (RE), respectively. The subsequent Tables report

only FE and RE estimates to preserve space.
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standard errors suggest that the multipliers are highly statistically significantly

different from zero but not statistically significantly different from one.7

To allow for the possibility that the multiplier depends on the economy’s

openness to trade, we rewrite Eq. (1) as:

yi;t � yi;t�1

yi;t�1

¼ wi þ vt þ my gi;t � gi;t�1

yi;t�1

þ mopen gi;t � gi;t�1

yi;t�1

openi;t þ ui;t; ð2Þ

where open is allowed to interact with the fiscal variable, and my and mopen are

parameters to be estimated. Note that Eq. (2) effectively specifies a fiscal multiplier

that varies by country and over time according to my
i;t ¼ my þ mopenopeni;t, so that

mopen captures the effect of trade openness on the fiscal multiplier.

The last three columns of Table 1 report the estimated m’s, and unsurprisingly,

the my’s remain positive and statistically significant. In addition, the estimated

mopen’s are shown to be negative, sizable, and statistically significant. The estimated

my values imply that the fiscal multiplier for a hypothetically closed economy

(open = 0) is about 1.2.8 The mopen estimate is roughly -0.5, which suggests that an

increase in open by 10 percentage points reduces the magnitude of the multiplier by

0.05. As an example, common in these data, an increase in trade openness from 10

to 50% of GDP (i.e., the experience of China or Mexico from around 1970 to 2000)

is estimated to reduce the fiscal multiplier by 0.2 (from 1.15 to 0.95, a reduction by

17%). As a rarer example, an increase in open from 30 to 150% (as in Ireland from

1960 to 2000) reduces the multiplier by 0.6 (from 1.05 to 0.45, a reduction by more

than half!).

3.2 The benchmark dynamic model

Models (1) and (2) may be a useful starting point, but a more realistic model needs

to include a richer dynamic structure. To that end, we start with the simple dynamic

specification:

Table 1 Estimated my and mopen

Model (1) Model (2)

OLS FE RE OLS FE RE

my 0.98** 0.89** 0.91** 1.30** 1.19** 1.22**

(0.05) (0.05) (0.05) (0.09) (0.09) (0.09)

mopen -0.54** -0.49** -0.51*

(0.12) (0.12) (0.12)

FE (country and time) fixed effects and RE (country and time) random effects. Estimated standard errors

in parentheses. ** and * denote statistical significance at the 1 and 5% significance levels

7 Numerically, therefore these estimates are closer to those of Barro and Redlick’s (2009) than Hall’s

(2009).
8 It is worth pointing out that this is quite similar with Ilzetzki, Mendoza, and Vegh’s (2009) value for the

one-year multiplier in the closed economy case.
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yi;t � yi;t�1

yi;t�1

¼ wi þ vt þ
XJ

j¼1

aj
yi;t�j � yi;t�j�1

yi;t�j�1

þ
XJ

j¼0

my
j;i;t

gi;t�j � gi;t�j�1

yi;t�j�1

þ ui;t ð3Þ

where in addition to the previously used notation, J is the number of lags, and the

the a’s and m’s are now the parameters to be estimated.

In order to allow for openness to influence the effects of government purchases

on output, the m’s are allowed to vary again by country and over time according to

my
j;i;t ¼ by

j þ bopen
j openi;t�j, where the b’s are parameters. Then Eq. (3) will be

estimated as

yi;t � yi;t�1

yi;t�1

¼ wi þ vt þ
XJ

j¼1

aj
yi;t�j � yi;t�j�1

yi;t�j�1

þ
XJ

j¼0

by
j

gi;t�j � gi;t�j�1

yi;t�j�1

þ bopen
j openi;j�j

gi;t�j � gi;t�j�1

yi;t�j�1

� �
þ ui;t

ð4Þ

To be consistent with the theoretical predictions, the estimated bopen
j ’s must be

jointly negative, so that an increase in trade openness reduces the potency of fiscal

policy.

Table 2 reports four estimated versions of model (4). The first two columns

ignore the possible effects of openness, i.e., they impose bopen
j ¼ 0. The results

are as expected, and robust between the fixed- and random-effects estimators.

Output growth has some persistence, as indicated by the statistically significantly

positive AR(1) term, and the sum of the estimated bj
y’s is positive (equal to 0.84

under fixed effects, and 1.06 under random effects) and highly statistically

significant.

The last two columns of Table 2 include the interaction terms. We notice first

that the effects of this inclusion on the other estimated coefficients are minimal,

even though the estimated bopen
j ’s are jointly highly significant, so the restrictions

bopen
j ¼ 0 we imposed earlier are convincingly rejected. In addition, the sum of the

estimated bopen
j ’s is negative (equal to -0.63 under FE and -0.57 under RE) and

statistically significant, as predicted by the theory: the more open the economy, the

smaller the output effects of a given fiscal expansion.

Figures 1 and 2 report the estimated impulse response functions implied by the

fixed- and random-effects versions of model (4), each for four different values of

open: 0.10, 0.20, 0.50, and 1.0. The Figures clearly illustrate that the output effects

of government expansions decrease with openness, and that the differences are

actually more sizable in the long run. In particular, for relatively low values (up to

around 50%) of trade openness, the output response increases over time, and the

long-run output effect is higher than the short-run effect. On the contrary, for higher

values of open, the output response takes a hump-shaped form, and the long-run

effect on output is lower than the short run. Numerically, with fixed (random)

effects, the implied long-run multiplier is 1.27 (1.32) when open = 10%, 1.00

(1.06) when open = 50%, and only 0.66 (0.74) when open = 100%. It follows that
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a 10% increase in trade openness reduces the long-run fiscal multiplier by about

0.06 or roughly 5% of the hypothetical ‘‘closed’’ economy multiplier.9

Table 2 Estimating model (4)

See Table 1

FE RE FE RE

a1 0.08** 0.16** 0.09** 0.11**

(0.02) (0.02) (0.02) (0.02)

a2 -0.02 0.06 -0.03 -0.01

(0.02) (0.02) (0.02) (0.02)

b0
y 0.85** 0.95** 1.13** 1.13**

(0.05) (0.05) (0.10) (0.09)

b1
y 0.11* 0.17** -0.14 -0.16

(0.06) (0.06) (0.10) (0.09)

b2
y -0.12* -0.06 0.27** 0.26**

(0.06) (0.06) (0.09) (0.09)

b0
open -0.41** -0.39**

(0.13) (0.13)

b1
open 0.35** 0.38**

(0.12) (0.12)

b2
open -0.58** -0.56**

(0.13) (0.12)
P

j

by
j 0.84** 1.06** 1.25** 1.24**

(0.10) (0.09) (0.16) (0.15)
P

j
bopen

j -0.63** -0.57**

(0.21) (0.19)

Responses of GDP to Government Spending
Fixed Effects

0 1 2 3 4 5 6 7 8 9
0.4

0.6

0.8

1.0

1.2

1.4

1.6

OPEN=10%

OPEN=20%

OPEN=50%

OPEN=100%

Fig. 1 Response of GDP to an increase government spending, model (4), fixed effects

9 Formally, the long-run fiscal multiplier is given by

PJ

j¼0
my

j

1�
PJ

j¼1
aj

¼
PJ

j¼0
by

jþbopen
j openð Þ

1�
PJ

j¼1
aj

, clearly a function of

trade openness.
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3.3 An extension

Our measure of government purchases, like that of most of the related empirical

literature, is less likely to be exogenous than Hall’s (2009) or Barro and Redlick’s

(2009) variable that relies on military expenditure. Our estimated m’s and b’s in

models (1–4), therefore, could be biased. One way to address this is to correct for

the effects of economic activity on government purchases, estimating the VAR-type

system of equations:

gi;t � gi;t�1

yi;t�1

¼ xi þ zt þ
XJ

j¼1

/j

yi;t�j � yi;t�j�1

yi;t�j�1

þ
XJ

j¼1

dj
gi;t�j � gi;t�j�1

yi;t�j�1

þ ug
i;t ð5aÞ

and

yi;t � yi;t�1

yi;t�1

¼ wi þ vt þ
XJ

j¼1

aj
yi;t�j � yi;t�j�1

yi;t�j�1

þ
XJ

j¼0

by
j bu

g
i;t�j þ bopen

j openi;j�jbug
i;t�j

� �

þ ui;t

ð5bÞ

where x and z (like w and v) represent country- and time-specific effects, and the /’s

and d’s (like the a’s and my’s) are parameters to be estimated. Equation (5b) is a

special case of (4). Equation (5a) allows government spending to respond to economic

growth, recognizing the fact that economic activity plays a role in the determination of

government purchases. We interpret bug
i;t as an ‘‘exogenous’’ fiscal shock.

Table 3 reports results from four estimated versions of model (5), following the

format of Table 2. The first two columns again ignore the possible effects of

openness, imposing bopen
j ¼ 0. Individual coefficients are not reported to preserve

space, but the results are as expected, and the sum of the estimated bj
y’s is positive

(equal to 0.83 under fixed effects, and 0.84 under random effects) and highly

statistically significant.

Including the interaction terms in the last two columns of Table 3 confirms our

two basic findings from the last section. First, the estimated bopen
j are jointly highly

Responses of GDP to Government Spending
Random Effects

0 1 2 3 4 5 6 7 8 9
0.4

0.6

0.8

1.0

1.2

1.4

1.6

OPEN=10%

OPEN=20%

OPEN=50%

OPEN=100%

Fig. 2 Response of GDP to an increase government spending, model (4), random effects
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significant, so the restrictions bopen
j ¼ 0 are once more strongly rejected. Second, the

sum of the estimated bopen
j ’s is again negative (equal to -0.77 under FE and -0.86

under RE) and statistically significant, which demonstrates the robustness of our

previous finding to this alternative measure of fiscal policy: the greater the trade

openness of the economy, the less the potency of fiscal policy.

Figures 3 and 4 report the estimated impulse response functions implied by the

fixed- and random-effects versions of model (5), again for the four different values of

open: 0.10, 0.20, 0.50, and 1.0. Clearly these Figures support the same set of findings.

First, the output effects of government expansions decrease with openness, and the

differences remain more sizable in the long run. Second, the output response increases

over time for lower values of open, so that the long-run output effect is higher than the

short-run effect; while the opposite is true for more open economies, which again

generate hump-shaped responses. Third, numerically, with fixed (random) effects, the

implied long-run multiplier is 1.39 (1.56) when open = 10%, 1.05 (1.15) when

open = 50%, and only 0.61 (0.64) when open = 100%. In these models, therefore, a

10% increase in trade openness reduces the long-run fiscal multiplier by about 0.09 or

roughly 6% of the hypothetical ‘‘closed’’ economy multiplier.

4 Discussion and conclusions

This paper asked whether the effectiveness of fiscal policy depends on a country’s

trade openness, defined by the sum of exports plus imports as a fraction of GDP.

The paper used annual data from the 1951 to 2007 period, for 62 developed and

developing economies, which have exhibited varying degrees of trade openness

Table 3 Estimating model (5)

See Table 1

FE RE FE RE

P
j

by
j 0.83** 0.84** 1.32** 1.39**

(0.10) (0.10) (0.18) (0.18)
P

j

bopen
j -0.77** -0.86**

(0.25) (0.24)

Responses of GDP to Exogenous Government Changes

Fixed Effects

0 1 2 3 4 5 6 7 8 9
0.4

0.6

0.8

1.0

1.2

1.4

1.6
OPEN=10%

OPEN=20%

OPEN=50%

OPEN=100%

Fig. 3 Response of GDP to exogenous government spending, model (5), fixed effects
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among them and over time. The empirical findings show that the potency of fiscal

policy is indeed reduced by an economy’s openness, and that the effect is

quantitatively substantial. In particular, the paper’s estimates suggest that that an

increase in trade openness by 10% of GDP reduces the magnitude of the long-run

fiscal multiplier by 5–6%.

What are the practical policy implications of this finding? To illustrate, we

compare the following three cases:

1. a relatively closed economy with trade openness equal to 10% of GDP (such as

the early 1970s China, Mexico, or the US), for which our estimates imply a

long-run multiplier significantly greater than one (in the range 1.3–1.5);

2. a more open economy with trade openness of 50% of GDP (such as the

Netherlands around 1970, Ireland around 1980, or China and France around

2000), where the fiscal multiplier would be about one; and.

3. a much more open economy with trade openness equal to 100% of GDP (such

as Ireland around 1995, or the Netherlands around 2000), where the long-run

fiscal multiplier would be significantly less than one (0.6–0.7).

Given that the majority of economies have become considerably more open over

the last few decades, one implication is that the effectiveness of fiscal policy has

been reduced as a result. In addition, if this tendency of greater openness continues

in the future, our findings suggest that the potency of fiscal policy should be

expected to decline even further.

It should be acknowledged that alternative interpretations of our findings are

possible.10 Consider first the possibility of reverse causation: perhaps (1) the change

in government spending is caused by output growth, and (2) this relationship

depends on the economy’s trade openness. Note that, while Eq. (5a) of the model of

Sect. 3.3 accommodates (1), it does not allow for (2). Additionally, it is possible that

our findings, at least partly, are capturing the effects of omitted variables, such as

exchange-rate flexibility, capital mobility, or other structural differences that may

Responses of GDP to Government Spending
Random Effects

0 1 2 3 4 5 6 7 8 9
0.4

0.6

0.8

1.0

1.2

1.4

1.6 OPEN=10%

OPEN=20%

OPEN=50%

OPEN=100%

Fig. 4 Response of GDP to exogenous government spending, model (5), random effects

10 I am grateful to an anonymous referee for suggesting these.
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make more open economies operate closer to full capacity.11 A high priority for

future research would be the implementation of extensions that explore these

possible alternative interpretations of our findings.

Appendix

See Table 4.

Table 4 List of countries and sample means

Open Growth Open Growth

1. Argentina 22.16% 2.73% 32. Kenya 52.88% 3.63%

2. Australia 25.65 3.92 33. Luxembourg 194.38 3.84

3. Austria 52.33 3.63 34. Mauritius 115.46 4.02

4. Belgium 102.44 3.04 35. Mexico 23.72 4.74

5. Bolivia 48.98 2.42 36. Morocco 50.57 4.67

6. Brazil 14.37 5.13 37. Netherlands 67.11 3.32

7. Canada 45.48 3.79 38. New Zealand 36.79 3.04

8. Chile 38.51 4.22 39. Nicaragua 45.14 3.69

9. China 26.64 7.45 40. Nigeria 51.06 4.23

10. Colombia 27.33 4.22 41. Norway 56.86 3.62

11. Congo, D. R. 63.19 0.98 42. Pakistan 34.94 5.01

12. Costa Rica 52.57 5.08 43. Panama 166.75 5.30

13. Cyprus 69.43 5.28 44. Paraguay 69.83 3.83

14. Denmark 48.82 2.96 45. Peru 32.72 3.93

15. Dominican R. 67.02 5.62 46. Philippines 68.40 4.76

16. Ecuador 42.93 4.46 47. Portugal 37.41 4.17

17. Egypt 77.18 5.17 48. Puerto Rico 128.62 4.88

18. El Salvador 41.87 3.49 49. South Africa 52.99 3.77

19. Ethiopia 32.85 3.52 50. Spain 23.22 4.67

20. Finland 40.95 3.63 51. Sri Lanka 92.65 4.66

21. France 27.67 3.47 52. Sweden 48.27 2.72

22. Greece 27.83 4.17 53. Switzerland 50.10 2.82

23. Guatemala 59.93 3.96 54. Taiwan 61.87 7.98

24. Guyana 159.56 1.41 55. Thailand 73.96 5.92

25. Honduras 125.04 3.77 56. Trinidad and Tobago 103.35 4.84

26. Iceland 60.24 4.52 57. Turkey 21.58 5.18

11 Karras (2011) investigates the empirical relationship between fiscal multipliers and exchange-rate

flexibility. There is strong evidence that the multiplier is substantially larger under fixed exchange rates,

as the Mundell-Fleming model predicts.
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