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Abstract 

This paper estimates fiscal policy multipliers for small states using two distinct 
models: an empirical forecast error model with data from 23 small states across 
the world; and a Dynamic Stochastic General Equilibrium (DSGE) model 
calibrated to a hypothetical small state’s economy. We find that, in the short term, 
multipliers for government current primary spending and investment in small 
states are both about 0.4, on average, for empirical and DSGE baseline results, and 
are affected by imports as a share of GDP, level of government debt, and position 
of the economy in the business cycle, among other factors. In the medium-long 
run, while fiscal policy using government current primary spending is ineffective, 
government investment has a multiplier of about 0.7, on average, for empirical 
and DSGE baseline results. These results are robust to different model 
specifications and characteristics of small states. Inability to affect GDP using 
current primary spending could be frustrating for policymakers when an 
expansionary policy is needed but encouraging when they consider fiscal 
consolidation.  
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I.   INTRODUCTION 

International Monetary Fund (IMF) defines 34 
developing member countries with populations 
fewer than 1.5 million to be “small states”. 2 
These small states are spread in Africa, Asia, 
the Caribbean, and Europe. Small states are 
characterized by limited economic scales, 
including small populations, narrow production 
bases, and limited opportunities for 
diversification. A small population base implies 
low demand for services and limited interest 
from international investors in the country. 
Some small states struggle with geographic 
remoteness and are also prone to climate change 
and natural disasters. 

Many small states have had large overall fiscal 
deficits over the past three decades (Figure 1). As 
a percent of GDP, average government 
expenditures in these countries have been 
increasing over time, diverging from government 
tax revenues, which have increased only slightly. 
Following the GFC, government deficits in small states have remained at a high level in 
response to various exogenous shocks, including commodity price increases, natural 
disasters, and exchange rate depreciations.  

Figure 2 shows that the increase in government spending has been mostly in current 
government spending, while capital spending has remained modest. Low investment content 
would have lasting negative effects on the economy.  

For many small states, fiscal consolidation is necessary to put public finances on a 
sustainable path and open fiscal space to confront future adverse economic shocks. However, 
the first question that policymakers usually ask when considering fiscal consolidation is how 
it would affect GDP growth. This paper provides an answer to this question by estimating 
fiscal policy multipliers—the impact of fiscal policy on GDP—for small states.  

 
2 The definition of small states in this paper follows IMF (2017). This definition is slightly different from the 
World Bank’s definition of small states. The latter definition includes 50 countries that have a population of 1.5 
million or less or are members of the Small States Forum—a high-level meeting of policymakers hosted by the 
World Bank during the IMF-WB Annual Meetings (World Bank, 2016). 



Higher import share of GDP in small states points to possibly lower fiscal multipliers than 
those for larger developing and advanced economies. This could be because small states are 
generally more open than larger economies. In a standard textbook Mundell-Fleming model, 
the fiscal multiplier in a more open economy would be lower because part of the increase in 
aggregate demand that is boosted by fiscal policy would be spent on imports, reducing net 
exports. Empirical evidence on larger countries points to this conjecture. Ilzetzki et al (2013) 
show that indeed fiscal multipliers in open economies are smaller than in closed economies.   
 
Higher debt levels of small states also point to possibly lower multipliers than other 
countries. 3 While the literature is very thin on small states, Ilzetzki et al (2013) show for 
larger countries that fiscal multipliers in high-debt economies are negative (while those of 
low-debt economies are positive). This is because for countries with high debt levels, 
increases in government spending could signal fiscal tightening in the near future and 
dampen their fiscal multiplier impact. 
 
The main contribution of this paper is to estimate fiscal policy multipliers in small states 
using two distinct models: an empirical model, which we argue is more reliable than prior 
ones, as well as an open economy DSGE (the IMF’s Global Integrated Monetary and Fiscal, 
GIMF) model. The empirical model uses the forecast error and a local projection method, as 
in Jorda (2005) to estimate a causal impact of a change in government current primary 
spending4 or government investment5 on GDP—namely, fiscal multipliers. The DSGE 
(GIMF) model in this paper is calibrated to a hypothetical small open economy. Results from 
both the empirical and GIMF models suggest that in the short term, which we define as 0-2 
years from the initial shock (with 0 being the initial “impact” year of shock), government 
current primary spending multiplier (on the level of GDP) is estimated at about 0.3 using our 

 
3 Average gross (external) debt as percent of GDP for small states in 2018 was 58.7 (53.9) percent whereas 
average non-small state developing economies had average gross (external) debt of 53.2 (47.8) percent. A high 
level of debt in these small states could be due to the following non-exhaustive list of reasons. Many small 
states (i) are prone to natural disasters, (i) are vulnerable to external shocks, and (iii) have shallow financial 
systems.  

4 Due to a lack of data, we are not able to separate government consumption and transfers for most small states 
in our sample. Therefore, in our empirical work (only), we use the concept of government current primary 
spending, which is total government spending minus investment and interest expenses. This, in other words, is 
government consumption plus transfers. In our GIMF simulations, we separate government consumption and 
transfers. 

5 We do not estimate tax multipliers in our empirical model as tax revenues are known to be highly endogenous 
to the conditions of the economy and even our forecast error methods cannot account for the endogeneity issues 
in tax revenues (Furceri et al, 2018). This is because tax reforms and other discretionary changes to taxes are 
very infrequent in all countries. In most years, most of the changes in tax/GDP are due to automatic stabilizers 
built into the tax systems. On the other hand, discretionary fiscal spending decisions change almost every year 
in almost all countries, e.g., in the context of annual budget processes. Moreover, the portion of spending that is 
affected by automatic stabilizers (like the social protection portion) is generally a small part of the total 
spending. 



empirical model, and about 0.6 using our GIMF model (average of 0.4). Short-term 
government investment multipliers are estimated at 0.1 using our empirical model and 0.7 
using our GIMF model (average of 0.4). In the medium term (defined in this paper as 3-4 
years) multipliers of government current primary spending are around zero, while those of 
government investment are around 0.7, on average, from both the empirical and GIMF 
models. Sensitivity analysis shows that GIMF multipliers could be smaller or larger 
depending on many factors, including imports as share of GDP, level of government debt, 
and where the economy is in the business cycle.  

Our findings that in the medium term (i) current primary spending multipliers are small and 
(ii) government investment multipliers are relatively large in small states, are both in line 
with the existing literature. For example, Gonzalez-Garcia and others (2013), Guy and 
Belgrave (2012), and Narita (2014) find similar results for a group of Caribbean countries 
using a structural vector autoregression (SVAR) and a dynamic panel framework. There is 
also a vast literature on estimating fiscal multipliers for larger countries. While there are lots 
of similarities in methodologies, the results of this strand of literature are of limited use for 
small states, given the aforementioned characteristics of small states. 

Our empirical approach has many advantages over previous studies for small states, making 
our multiplier estimates more reliable. Relative to the previous studies, this paper i) has a 
larger sample size, ii) estimates flexible non-linear fiscal multipliers via a local projection 
method, iii) does not rely on interpolating quarterly data from annual series, iv) mitigates, via 
a forecast error approach, the anticipation or foresight problem, in which agents change their 
behavior with the anticipations of future changes in fiscal variables6, v) estimates state-
dependent (expansion vs. consolidation; and boom vs. recession) fiscal multipliers, and vi) 
estimates fiscal multipliers for government consumption and investment separately (see 
Section VII for the literature review and the detailed explanations of the advantages of our 
empirical approach). 

The rest of the paper is organized as follows. Section II reviews the empirical model 
employed in this study. Section III describes the data, and Section IV presents empirical 
results. Section V describes the GIMF model used in this study, and Section VI presents the 
results from the GIMF model. Section VII compares the results from this study with other 
studies. Section VIII concludes. 

II.   EMPIRICAL MODEL—THE FORECAST ERROR APPROACH  

Our empirical model uses the forecast error approach. The idea behind this approach is that 
the forecast captures anticipations of agents, regarding fiscal actions, and the deviation of the 

 
6 This anticipation or foresight problem could be severe when estimating fiscal multipliers using annual data 
rather than quarterly data. 



reality from that forecast—the forecast error—plausibly captures an unanticipated 
increase/decrease in government spending. Our forecast error approach employs the local 
projection method following Jorda (2005), in a similar spirit as Auerbach and Gorodnichenko 
(2013).  

The growth impacts of fiscal shocks are estimated using the following baseline specification: 

 y , , 𝛼 𝛾 𝛽  𝐹𝑆ℎ𝑜𝑐𝑘 , 𝛽  𝐹𝑆ℎ𝑜𝑐𝑘 , 𝛿  𝑋 , 𝜖 ,             ---  (1) 

where, 

 y , ,  is GDP growth rate between year t-1 and t+h for country j; 

 𝛼  is a country-specific fixed effect capturing factors that are time-invariant; 

 𝛾  is the time fixed effect that captures a global factor (e.g. commodity price 

movement) that affects country’s growth in year t; 

 𝐹𝑆ℎ𝑜𝑐𝑘 ,  is the unanticipated fiscal variable shock as a percent of GDP of type 𝑘 ∈

𝐼,𝐶 , where I stands for government investment and C stands for government current 

primary spending; 

 𝑋 ,  is the set of control variables, including two lags of GDP growth rate and the 

fiscal variable (in levels) as a percent of GDP, and the cumulative future fiscal 

variable shocks between years t+1 and t+h (∑ 𝐹𝑆ℎ𝑜𝑐𝑘 ,  for type 𝑘 ∈ 𝐼,𝐶   

and a natural disaster variable that captures the damages due to natural disasters as a 
percent of GDP.7   

We include the cumulative future fiscal variable shocks occurring within the forecast horizon 

between t and t+h, ∑ 𝐹𝑆ℎ𝑜𝑐𝑘 ,  , to avoid biases in a baseline local projection 

estimation, which ignores shocks between t and t+h, as pointed out by Teulings and Zubanov 
(2014).  

Identification Using WEO Vintage Data 

We use the IMF’s October publication of the World Economic Outlook (WEO) vintage data, 
following Furceri and Li (2017). In the WEO, macroeconomic variables are reported at an 
annual frequency for IMF member countries, and forecasts are made by IMF staff for the 
projection years. In the October WEO, forecasts for that year are made given all the 

 
7 In our baseline specification, the fiscal variable is divided by previous year’s GDP. However, results are 
robust to a specification in which the fiscal variables are divided by trend GDP.  



information that is available to the IMF country teams. Forecast errors are constructed from 
government current primary spending and government investment, as a percent of GDP. We 

calculate the unanticipated fiscal variable shock, 𝐹𝑆ℎ𝑜𝑐𝑘 , , as the difference between actual 

and forecast fiscal variable: 

 𝐹𝑆ℎ𝑜𝑐𝑘 , 𝑓 ,
, 𝑓 ,

,        --- (2)    

where 𝑓 , ≡
,

,
 is a fiscal variable (𝐹 , ) of type 𝑘 ∈ 𝐼,𝐶  as percent of previous year’s 

GDP (𝑌 , ). The fiscal variable is either actual (𝑓 ,
, ) calculated based on the October 

WEO vintage of the following year; or forecast (𝑓 ,
,  ) calculated based on the October 

WEO vintage of that year. For instance, a forecast of fiscal spending for the year 2015 is 
taken from the fiscal variable from October WEO 2015 vintage and the actual fiscal variable 
is taken from the fiscal variable from October WEO 2016 vintage, for the year 2015.8  

The unanticipated fiscal variable shock is the difference between the actual and the forecast 
fiscal variable, where the latter is based on the information set as of the October vintage 
WEO of the year. This mitigates the anticipation effect, in which agents in the economy 
change their consumption and investment behavior based on the news about future fiscal 
policies for the rest of the year. This is because whatever agents in the economy have 
anticipated given the information set as of October is already embedded in the forecast of 
fiscal variables.  

By using the forecast of fiscal variables in the October WEO vintage of the same year, we 
also lower the endogenous response of fiscal policy to the state of the economy in annual 
data. While the government could still change government current primary spending or 
investment in response to the state of the economy, our framework imposes the same 
assumption as in Blanchard and Perotti (2012) in that fiscal variables do not correspond 
contemporaneously to the state of the economy within the final quarter of the year (i.e. 
between October and December). As policymakers in many small states generally have 
access to fewer timely indicators to learn about the state of the economy than in larger 
economies, this timing assumption can be even more plausible in small states than in larger 
countries. 

 
8 This formulation of fiscal shock, FShock, is the difference in the level of fiscal variable divided by the 
previous year’s GDP and is analogous to the one in Furceri and Li (2017) because 𝐹𝑆ℎ𝑜𝑐𝑘 ,
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While our framework lowers endogeneity, it does not fully remove it. Government spending 
in many small states could respond to the state of the economy, for instance, by cutting 
spending in response to lower tax revenues arising from slow growth. However, as a check, 
we control for tax revenues and find that our results are robust. 

III.   DATA 

We use annual data for 1990-2017 from the IMF’s World Economic Outlook (WEO) 
database. Since our local projection method uses one lag and four leads, our effective sample 
for estimation is between 1991-2013. Moreover, due to data unavailability for some periods 
for most countries in fiscal variables, the panel is unbalanced.  For our main empirical 
analysis, our small state sample is as per the IMF’s definition of small states (34 countries). 
We further limit our sample by excluding some countries based on (i) insufficient data, (ii) 
unreliable data (e.g. negative government investment as percent of GDP),9 or (iii) extremely 
large variance in government investment shocks, government current primary spending 
shocks, or GDP growth rates.10 These restrictions bring down the number of small states for 
our empirical work to 23, consisting of 5 countries from Africa, 6 from Asia, 11 from the 
Caribbean, and 1 from Europe (Table A1).   

We use the October 2018 WEO to calculate the real GDP growth rate based on real GDP 
series ngdp_r. This is to avoid any possible measurement errors that may arise from data 
revision and updates of the compilation methodology. We use the vintage IMF WEO 
database to calculate relevant variables. Government investment uses series gcek prior to 
2010 and ggaan_t after 2010. Government current primary spending uses current expenditure 
series gcec prior to 2000 and total general government expense gge after subtracting interest 
payment, ggei, thereafter.11 Natural disaster damage data is obtained from EM-DAT. 

 
9 Based on elimination criteria (i)-(ii), Maldives, Nauru, Palau, St Lucia, and Timor-Leste were excluded from 
the sample. 

10 For elimination criterion (iii), non-Caribbean countries were dropped from the sample if a) standard deviation 
of government investment is above 15 percent of GDP or b) standard deviation of government consumption is 
higher than 20 percent of GDP. For Caribbean countries, observations were eliminated from the regression 
sample by putting outlier dummies if government investment shock is outside (-10,10) percent of GDP or 
government consumption shock is outside (-15,20) percent of GDP. These thresholds are calculated to include 
98th percentile of respective variables. These outliers could reflect measurement errors and possible data 
revisions of government statistics or of the WEOs. Based on elimination criterion (iii), Djibouti, Kiribati, 
Samoa, Sao Tome and Principe, Tuvalu, and Vanuatu were eliminated additionally. The paper’s results are 
robust to large variations in these thresholds (not reported). 

11 As mentioned earlier, the government current primary spending is equal to government consumption plus 
transfers. 



IV.   EMPIRICAL RESULTS 

Baseline Results 

The empirical results show that government current primary spending has a small but 
positive impact on growth only in the short term but almost no effect on growth over the 
medium term. Figure 3a plots the baseline impacts of government current primary spending 
on GDP from equation (1). An increase in government current primary spending by 1 percent 
of GDP would increase output by about 0.3 percent on impact, which peaks in the following 
year at around 0.4. Over time, the impact of an increase in government current primary 
spending on the level of GDP decreases to zero. In other words, a dollar spent on government 
current primary spending will increase GDP by around 30 cents on impact and 40 cents in the 
second year but does not have a prolonged impact. Thus, the government current primary 
spending has only a small and short-term impact on GDP.     

On the other hand, government investment has a small effect on GDP at impact but a 
relatively large medium-term effect on GDP (Figure 3b). In the first two years, government 
investment has a small impact on GDP but increases to around 0.2 percent of GDP in the 
second year and to around 0.9 percent in the fourth year. In other words, a dollar spent on 
investment increases GDP by 20 cents in the second year and by about 90 cents by the fourth 
year.12   

Expansion vs Consolidation 

In this section, we investigate whether government spending has asymmetric effects on 
growth, depending on episodes of fiscal consolidation or fiscal expansion. In the local 

 
12 Note that in our exercise, we do not calculate cumulative multipliers as in Ramey and Zubairy (2018) by 
dividing the total changes in output by the total change in the fiscal variable. We instead control future fiscal 
shocks in our regression and estimate the impact on GDP from the initial fiscal shock. Our fiscal multipliers are 
defined on the level of GDP in each period. We see this approach as a more straightforward one for calculating 
cumulative effects. We follow this definition throughout the paper, both in our empirical and GIMF models.  



projection framework, this can be easily done by separating fiscal shocks into positive 
(expansionary) and negative (consolidation) episodes. We extend the specification in 
equation (1) as follows:  

 y , , 𝛼 𝛾 𝛽 , 𝐹𝑆ℎ𝑜𝑐𝑘 ,
, 𝛽 , 𝐹𝑆ℎ𝑜𝑐𝑘 ,

, 𝛽 , 𝐹𝑆ℎ𝑜𝑐𝑘 ,
,

𝛽 , 𝐹𝑆ℎ𝑜𝑐𝑘 ,
, 𝛿 𝑋 , 𝜖 ,             ---  (3) 

where, 𝐹𝑆ℎ𝑜𝑐𝑘 ,
,  contains only positive (expansionary) fiscal shocks, defined as in 

equation (2), and 𝐹𝑆ℎ𝑜𝑐𝑘 ,
,  contains only negative (consolidation) fiscal shocks and set 

to be zero otherwise.13  

We find that the government’s current primary spending multiplier for expansion episodes is 
smaller than that for consolidation episodes (Columns 2 and 3 in Table 1). This is consistent 
with the idea that increases in government current primary spending, which would often 
result in an increase in public debt, may signal that fiscal tightening will happen in the near 
future, thus constraining the impact for fiscal expansion (Ilzetzki et al, 2013). When 
government increases current primary spending, it does not boost GDP by much neither at 
impact nor in the medium term. On the other hand, when the government reduces its current 
primary spending, it has a negative impact of around 0.4 percent on GDP at impact, and 0.8 
at the peak after one year.   

Recession vs Boom Multipliers 

Similarly, we can also investigate whether fiscal multipliers are larger in recessions than 
booms. We follow Auerbach and Gorodnichenko (2013) and modify equation (1) as follows: 

 y , , 𝛼 𝛾 𝛽 , 𝐺 𝑧 𝐹𝑆ℎ𝑜𝑐𝑘 , 𝛽 , 𝐺 𝑧 𝐹𝑆ℎ𝑜𝑐𝑘 ,

𝛽 , 1 𝐺 𝑧 𝐹𝑆ℎ𝑜𝑐𝑘 , 𝛽 , 1 𝐺 𝑧 𝐹𝑆ℎ𝑜𝑐𝑘 , 𝛿 𝑋 , 𝜖 ,       ---  (4) 

Where 𝐺 𝑧  

 
, γ 0 , is a smooth transition function to give weights of the 

degree of recession for observations. 𝑧  is an indicator for the business cycle (in this case 

GDP growth rate) normalized to have zero mean and unit variance.14 

Similar to previous studies (e.g. Auerbach and Gorodnichenko, 2013), we find that both 
government’s current primary spending and investment could have a larger multiplier during 

 
13 As we divide the sample into two cases, the precision of the estimates becomes much weaker. To circumvent 
this problem, we also check the results for expansion vs recession and recession vs boom by increasing our 
sample size through extending our definition of small states to the ones based on WB’s definition. This 
increases the sample from 23 to 34 countries. The results hold qualitatively true (see Table A4). 

14 As in Aurbach and Gorodnichenko (2013), we set γ 1.5. The results are robust to alternative values of γ. 



recessions than booms (Columns 4 and 5 in Table 1). For instance, while government’s 
current primary spending has a multiplier of 0.6 on impact during recessions, it does not have 
any notable effect on GDP during booms. In addition, while government investment has a 
large fiscal multiplier during recessions at around 0.8 on impact during recessions, it has a 
negative fiscal multiplier during booms. 

Table 1. Consolidation vs Expansion and Recession vs Boom 

 

Robustness Checks 

We conduct a battery of robustness checks (Table A3). These include estimating equation (2) 
using just country fixed and time fixed effect (Column 4), adding lagged variables 
(Column 5), natural disasters (Column 6), future fiscal shocks (Column 7), controlling for 
terms of trade (Column 8), net exports (Column 9), government tax (Column 10), 
government revenue (Column 11), and also run separate regressions for government current 
primary spending (Column 12) and government investment (Column 13). The results are also 
robust to changes in control variables: such as a lag of annual change in actual fiscal variable, 
as in Auerbach and Gorodnichenko (2013), lags of fiscal shocks, or combinations of these 
lagged fiscal variables. We also find (but have not reported) that the results are robust to 
threshold values for classifying outliers, using trend GDP instead of actual GDP to divide 
variables, and using previous year’s WEO data, instead of current year’s, to obtain fiscal 
variable forecast to construct fiscal variable shocks.  

For robustness checks, we also conduct our analysis for small states based on the World 
Bank’s (WB) definition (Table A4). For this exercise, 34 out of 50 small states based on the 
WB’s definition are included for the sample in our study after following the exclusion 
procedure described above. These include 10 countries from Africa, 7 from Asia, 12 from the 
Caribbean, and 5 from Europe (Table A2). For the sample definition as per World Bank’s 
definition, we find that for this set of countries, the impact multiplier was 0.2 and 0 for 

(1) (2) (3) (4) (5)
Baseline Consolidation Expansion Recession Boom
0.265*** 0.392** 0.101 0.598*** 0.0586
(0.079) (0.212) (0.190) (0.257) (0.180)
0.393*** 0.842*** -0.139 0.793* 0.110
(0.163) (0.354) (0.239) (0.487) (0.356)
0.0973 -0.0889 0.264*** 0.814*** -0.414**
(0.068) (0.154) (0.124) (0.312) (0.217)
0.882*** 0.541 1.064*** 1.537*** 1.201**
(0.380) (0.770) (0.421) (0.701) (0.652)

Source: Author's estimates.
Values in () are standrard errors clustered at country level. 
*,**,*** are significance level at 0.125, 0.10, and 0.05, respectively.

Impact

Peak
Gov. Cons

Gov. Inv.
Impact

Peak



government current primary spending compared to the baseline multipliers of 0.3. For 
government investment, we find five-year multipliers of 0.6 for the larger sample compared 
to the baseline multipliers of 0.9. The five-year multipliers for government current primary 
spending and the impact multipliers for government investment are not statistically different 
from zero for both samples.  

We have also estimated multipliers both for expansions and recessions for initially highly-
indebted countries (defined as having government debt of more than 70 percent of GDP), but 
the coefficients for initially highly-indebted countries are similar to the baseline 
specification. This result should be taken with caution, but is not surprising given that 14 out 
of 23 countries in our sample are highly-indebted. In the GIMF part, we will show that a 
higher level of government debt reduces fiscal multipliers. 

 

Concerns for Monetary Policy 

One may be concerned of potential omitted variables, such as exclusion of monetary policy 
(domestic and abroad). However, the majority of countries in our sample—all except 
Mauritius and Seychelles—do not have a floating exchange rate regime and independent 
monetary policy (see Table A1 for exchange rate arrangement in our sample). Furthermore, 
using the interest rate data for the limited subsample of eight countries for which data is 
available, we also confirm (not shown here) that our fiscal shock measures are not correlated 
with interest rates in a statistically significant way. Moreover, monetary policy abroad, such 
as U.S. monetary policy is captured by our time fixed effects. 

Comparison to Structural Vector Autoregression (SVAR) 

Despite caveats of Structural Vector Autoregression (SVAR), discussed later, we also 
undertake regressions using this model and compare the results with our estimates based on 
the local projection method. Figures 4a and 4b show the impulse response to shocks in 
government consumption and investment from Panel SVARs for different lags (2 lags 



“SVAR_Lag2” in dotted line, 4 lags “SVAR_Lag4” in dashed line) relative to our local 
projection method estimates (in thin solid line). A SVAR with 2-year lags mimics our local 
projection method in terms of the number of lags on the right-hand side variables. A SVAR 
with 4-year lags is shown to mimic 4-year leads of our left-hand side variable in local 
projection method (real GDP growth rates). Lag selection criterion prefers 4-year lags over 2-
year lags for SVAR estimates. We confirm that the SVAR results are generally within the 90 
percent confidence interval of our local projection estimates and show similar patterns in 
responses to shocks in both government consumption and investment—the impact of 
government consumption shock is short-lived and dies out over the medium term while the 
impact of government investment shock has a larger impact in the long term.15   

Summary of Empirical Results 

The main results of our empirical 
portion are summarized in Figure 5. 
Government current primary spending 
has a short-term impact multiplier of 
around 0.3, but a negligible medium-
term impact on growth. On the other 
hand, government investment has a 
small impact multiplier but a relatively 
large medium-term multiplier of around 
0.9 on output.        
 
V.   DSGE MODEL: THE GLOBAL INTEGRATED MONETARY AND FISCAL MODEL (GIMF) 

  

Our DSGE model is based on the IMF’s Global Integrated Monetary and Fiscal (GIMF) 

model.16 This is an open-economy model, in which Ricardian equivalence does not hold for 

various reasons. These include the model’s feature of overlapping-generation agents with 
finite lifetimes, some of whom are also liquidity constrained. GIMF also has multiple real 
and nominal rigidities, including consumer habits that induce consumption persistence, 
investment adjustment costs that induce investment persistence, and import adjustment costs 
that induce spillover persistence of policies of larger economies into the rest of the world.  

 
15 Note that the fiscal multiplier estimates from SVAR and local projection methods are different even on 
impact (h=0) for various reasons. Local projection method includes future fiscal shocks and government 
consumption and investment as percent of GDP instead of lagged fiscal shocks as in SVAR. The local 
projection method also mechanically has a slightly shorter time dimension because its dependent variable is the 
real GDP growth rates up to the 4-year horizon.  

16 For detailed documentation on the structure of the model see Kumhof and others (2010). Some explanations 
of the model are also borrowed from Leigh (2008). 



GIMF relaxes the prevalent assumption in other DSGE models that all government spending 
is wasteful and does not contribute to aggregate supply. Instead, GIMF allows for productive 
public infrastructure spending that adds to the public capital stock and enhances the 
productivity of private factors of production.  

The model’s multiple non-Ricardian features, nominal and real rigidities, and fiscal and 
monetary policy reaction functions help produce plausible macroeconomic responses to 
changes in fiscal and monetary policy, as well as their spillover across economies and is 
widely used to conduct policy analysis in IMF flagship publications.  

Model 
 
GIMF is a multi-country Dynamic Stochastic General Equilibrium (DSGE) model with 
optimizing behavior by households and firms, and full intertemporal stock-flow accounting. 
Frictions in the form of sticky prices and wages, real adjustment costs, liquidity-constrained 
households, along with finite-planning horizons of households, imply an important role in 
GIMF for monetary and fiscal policy in economic stabilization.  
 
The assumption of finite horizons separates GIMF from standard monetary DSGE models 
and allows it to have well-defined steady states where countries can be long-run debtors or 
creditors. This allows users to study the transition from one steady-state to another where 
fiscal policy and private saving behavior play a critical role in both the dynamics and long-
run comparative statics.17  
 
The non-Ricardian features of the model provide non-neutrality in both spending-based and 
revenue-based fiscal policy measures. In particular, fiscal policy can stimulate the level of 
economic activity in the short run, but sustained government deficits crowd out private 
investment and net foreign assets in the long run.18 Sustained fiscal deficits in large 
economies can also lead to a higher world real interest rate, which is endogenous.  
 
Asset markets are incomplete in the model. Government debt is only held domestically, in 
the form of nominal, non-contingent, one-period bonds denominated in domestic currency. 
The only assets traded internationally are nominal, non-contingent, one-period bonds 
denominated in U.S. dollars that can be issued by the U.S. government and by private agents 
in any region. Firms are owned domestically. Equity is not traded in domestic financial 
markets; instead, households receive lump-sum dividend payments. 

 
17 See Blanchard (1985) for the basic theoretical building blocks of such DSGE models and Kumhof and Laxton 
(2007, 2009b) for more detailed explanations of fiscal policy implications of the GIMF model. 
18 Coenen and others (2010) show that GIMF fiscal multipliers for temporary shocks are similar to standard 
monetary business cycle models, but more importantly, GIMF can handle a much broader array of permanent 
shocks that can be used to study transitions from one steady-state to another caused by permanent changes in 
the level of government debt.    



 
Firms employ capital and labor to produce tradable 
and non-tradable intermediate goods. There is a 
financial sector a la Bernanke, Gertler, and Gilchrist 
(1999), that incorporates a procyclical financial 
accelerator, with the cost of external finance facing 
firms rising with their indebtedness. 
 
GIMF is a multi-region model, encompassing the 
entire world economy, explicitly modeling all the 
bilateral trade flows and their relative prices for each 
region, including exchange rates. The version used 
in this paper comprises three regions: a small state, the U.S., and the rest of the world. The 
international linkages in the model allow the analysis of policy spillovers at the regional and 
global levels. 
 

A.   Household Sector 

There are two types of households, both of whom consume goods and supply labor. First, 
there are overlapping-generation households (OLG) that optimize their borrowing and saving 
decisions over a 20-year planning horizon. The first-order condition of their consumption-
leisure choice sets their consumption relative to leisure proportional to the real disposable 
wage and the elasticity of labor supply. Second, there are liquidity-constrained households 
(LIQ), who do not save and have no access to credit. Both types of households pay direct 
taxes on labor income, indirect taxes on consumer spending, and a lump-sum tax.  
Once we aggregate across households, we get the following condition: 

𝑐

𝑁 1 𝜓 𝑙
𝜂

1 𝜂
𝑤
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𝑝 𝑝 𝜏 ,
 

 
where 𝑐  is the per-capita consumption of OLG households, 𝜂  is the share of 
consumption versus labor in utility, 𝑁 is the number of countries in the model, 𝜓 is the share 

of liquidity-constrained agents, 𝑙  is the labor supply, 𝑤  is the real wage (i.e. 𝑤 , 

where 𝑊  is nominal wage and 𝑃  is the price of output consumption goods), 𝜏 ,  is labor 

income tax, 𝑝  is the relative price of retail goods, 𝑝  is the relative marginal cost of 
retailors, and 𝜏 ,  is a consumption tax.  
 
OLG households save by acquiring domestic government bonds, international U.S. dollar 
bonds, and fixed-term deposits. They maximize their utility subject to their budget constraint. 
Aggregate consumption for these households is a function of financial wealth and the present 
discounted value of after-tax wage and investment income. The consumption of LIQ 
households is equal to their current net income, so by construction their marginal propensity 

Figure 6. GIMF Model Country Setup 

 



to consume out of current income is unity.19 A high proportion of LIQ households in the 
population would imply large fiscal multipliers from temporary changes to taxes and transfer 
payments.  
 
For OLG households with finite-planning horizons, a tax cut has a short-run positive effect 
on output. When the cuts are matched with a tax increase in the future, to leave government 
debt unchanged in the long-run, the short-run impact remains positive, as the change will tilt 
the time profile of consumption toward the present. In effect, OLG households discount 
future tax liabilities at a higher rate than the market rate of interest. Thus, an increase in 
government debt today represents an increase in their wealth, because a share of the resulting 
higher taxes in the future is payable beyond their planning horizon. If the increase in 
government debt is permanent (tax rates are assumed to rise sufficiently in the long-run to 
stabilize the debt-to-GDP ratio by financing the higher interest burden) this will crowd out 
real private capital by raising real interest rates.20 
 
Increases in the interest rate have a negative effect on consumption, mainly through the 
impact on the value of wealth. The intertemporal substitution effect from interest rate 
changes is moderate and has been calibrated to be consistent with the empirical evidence. 
The intertemporal elasticity of substitution determines the magnitude of the long-run 
crowding-out effects of government debt since it pins down how much real interest rates 
have to rise to encourage households to provide the required savings.  
 

B.   Production Sector 

Firms, which produce tradable and non-tradable intermediate goods, are managed following 
the preferences of their owners, who are the finitely-lived households. Therefore, firms also 
have finite-planning horizons. The main substantive implication of this assumption is the 
presence of a substantial equity premium driven by impatience.21 Firms are subject to 
nominal rigidities in price setting as well as real adjustment costs in labor hiring and 
investment. Investment adjustment costs, Γ , , are as follows: 

Γ ,
ϕ ,

2
I

I
𝑔.𝑛  

where ϕ ,  is adjustment cost parameter, I  is investment, 𝑔 is the gross technological growth 
rate, and 𝑛 is the population growth rate. 
 
The first-order condition from the firm’s investment decision-making is captured by Tobin’s 
Q: 

Q 𝑃 Γ , I
𝜕Γ ,

𝜕I
𝑃 E  𝐹 I

𝜕Γ ,

𝜕I
𝑃  

 
19 The liquidity-constrained consumers could also be interpreted more generally as rule-of-thumb consumers, 
which in other models are assumed to consume all of their income.  
20 For a more detailed description of fiscal implications in GIMF see Kumhof and Laxton (2007, 2009a, 2009b).  
21 This feature would disappear if equity was assumed to be traded in financial markets. We find the assumption 
of myopic firm behavior, and the resulting equity premium, to be more plausible. 



Where, 𝑃   is the price of investment, and the rest of the right-hand-side is the net adjustment 

cost, with Γ , I ,  representing the marginal adjustment cost of investment in t and 

E  𝐹 I , 𝑃   representing the resulting adjustment cost savings in t+1 from 

investment in t. In the steady-state, Tobin’s Q is equal to the price of investment. In the 
dynamics, investment accelerates when Tobin’s Q is higher than the price of investment 
(sticky-price). 
 
Firms operate in monopolistically competitive markets and thus goods’ prices contain a 
markup over marginal cost. Exports are priced to the local destination market and imports are 
subject to quantity adjustment costs. There are also price adjustment costs which lead to 
sticky prices.  
 
Firms use public infrastructure (which is the government capital stock) as an input, in 
combination with tradable and non-tradable intermediate goods. Therefore, government 
capital adds to the productivity of the economy.  
 
Firms also pay capital income taxes to governments and wages and dividends to households.  
Retained earnings are insufficient to fully finance investment, so firms must borrow from 
financial intermediaries. If earnings fall below the minimum required to make the contracted 
interest payments, the financial intermediaries take over the firm’s capital stock, less any 
auditing and bankruptcy costs, and redistribute it back to their depositors (households). 
 

C.   Financial Sector 

GIMF contains a limited menu of financial assets. Government debt consists of one-period 
bonds denominated in domestic currency. Banks offer households one-period fixed-term 
deposits, which becomes their source of funds for loans to firms. These financial assets, as 
well as ownership of firms, are not tradable across borders. OLG households may, however, 
issue or purchase tradable U.S.-dollar-denominated obligations. 
 
Banks pay a market rate of return on deposits and charge a risk premium on loans. Because 
of the costs of bankruptcy (capital can only be liquidated at a discount), the lending rate 
includes an external financing premium, which varies directly with the debt-to-equity 
(leverage) ratio—the financial accelerator effect. Non-linearities imply steep increases in the 
risk premium for large negative shocks to net worth. 
  

D.   International Dimensions and Spillovers 

All bilateral trade flows are explicitly modeled, as are the relative prices for each region, 
including exchange rates. These flows include the export and import of intermediate and final 
goods. They are calibrated in the steady-state to match the flows observed in the recent data. 
International linkages are driven by the global saving and investment decisions, a by-product 
of consumers’ finite horizons. This leads to uniquely defined current account balances and 



net foreign asset positions for each region. Since asset markets are incomplete, net foreign 
asset positions are represented by nominal non-contingent one-period bonds denominated in 
U.S. dollars. A risk-adjusted uncovered interest rate parity sets the return on holding 
domestic bonds equal to holding the international bond, accounting for exchange rate risk 
and any other risk premia. 
 
Given the importance of risk premia in emerging markets, and their possible 
relationship with fiscal policy, the model includes an endogenous country-specific risk 
premium. In particular, the risk premium on the interest paid on domestic debt, denoted by ρ, 
enters the risk-adjusted uncovered interest parity (UIP) equation for foreign currency bonds 
as follows: 

 
𝑖 𝑖 𝐸 𝜖 1 𝜌  

Where 𝑖  is the gross nominal interest rate in the rest of the world, and 𝜖  denotes future 
gross nominal exchange rate depreciation.  
The domestic risk premium 𝜌  is assumed to have the following non-linear form: 
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If  𝛿 0, then the risk premium always equals the exogenous level 𝛿 , regardless of the 
level of the debt-to-GDP ratio (debt/gdp). If 𝛿 0, a decline in government debt reduces 
the risk premium. As the debt-to-GDP ratio rises towards its max level, the risk 
premium rises at an increasing rate. The assumption of an increasing slope is broadly 
consistent with empirical studies that find a positive linear relationship between the 
logarithm of the risk premium and the debt ratio, such as Arora and Cerisola (2001). The 
parameter 𝛿 0 determines the curvature of the risk premium function. 
 
Along with the adjusted uncovered interest parity, and long-term movements in the world 
real interest rate, the magnitude of the international trade linkages is the main determinant of 
spillover effects from shocks in one region to other world regions. 
 

E.   Fiscal and Monetary Policy 

Fiscal policy is conducted using a variety of expenditure and tax instruments. Government 
spending may take the form of consumption or investment expenditure or lumpsum transfers, 
to all households or targeted towards liquidity constrained households. Revenues accrue from 
taxes on labor and corporate income, consumption taxes, and lumpsum taxes. The model also 
allows for tariffs on imported goods to be a potential source of public revenue. Government 
investment spending augments public infrastructure, which depreciates at a constant rate over 
time. 
 
The government determines how the fiscal balance-to-GDP ratio responds to 
excess tax revenue using a simple fiscal policy rule: 
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where fbal/gdp is the fiscal balance-to-GDP ratio. If the response parameter d = 0, the fiscal 
balance is kept equal to 𝜙∗ at all times. For example, if d = 0 and the economy experiences 
an upswing with actual tax revenue τ exceeding steady-state tax revenue τ∗, the fiscal 
balance remains unchanged, and the excess tax revenue is spent. Such a response 
corresponds to a “balanced budget” rule and is here defined as procyclical. A response of 
d<0 would also qualify as procyclical. As the response parameter d increases in the positive 
range, a greater share of the excess tax revenue is saved. When d = 1, a 1 percent of GDP 
increase in excess tax revenue translates into a 1 percent increase in the fiscal balance, a 
response consistent with a “structural balance” rule. The rule can be implemented by 
adjusting taxes or spending. A response of d > 1 implies that a 1 percent of GDP 
increase in excess tax revenue induces an improvement in the fiscal balance of more than 
1 percent of GDP, and is, for the purposes of this paper, defined as being 
countercyclical. 
 
The fiscal policy rule ensures long-run sustainability while allowing for short-run counter-
cyclical policies. Changes in labor and capital income taxes or other taxes, transfers, or 
spending instruments provide instruments to put the rule into effect. First, the fiscal rule 
ensures that in the long run, the ratio of the government debt-to-GDP—and hence the deficit-
to-GDP ratio—eventually converge to their target levels. This excludes the possibility of 
sovereign default, as well as the risk that out-of-control financing requirements of the 
government will override monetary policy. Second, the rule allows for countercyclical fiscal 
policy as it embodies automatic stabilizers. 
 
When conducting monetary policy, the central bank in GIMF uses an inflation-forecast-based 
interest rate rule in the spirit of a Taylor rule. The central bank varies the gap between the 
actual policy rate and the long-run equilibrium rate to achieve a stable target rate of inflation 
over time. However, for this paper and the case of small states, where the nominal anchor is 



the exchange rate, there is no role for 
monetary policy and this equation is not 
part of the model. 
 

Calibration  

The 3-economy version of the GIMF 
used in the simulations has been 
calibrated to replicate key 
macroeconomic ratios such as the 
external openness, tax collection and 
composition, fiscal spending patterns, 
and trade relationships among a 
hypothetical small state, the United 
States, and an aggregate of the rest of 
the small state's trading partners (Figure 
9 and Table 2).  

The hypothetical small state is calibrated 
to broadly represent an average small 
state in terms of imports and 
government debt in percent of GDP. Its initial level for both imports and government debt is 
set at 61 percent of GDP, which is the 2017 average for the small states in the sample. Table 
2 provides a summary of the calibration values for important parameters used in the baseline 
of this paper, which is presented in Section VI.   

Each period corresponds to one year. The hypothetical small state is assumed to comprise 
0.001 percent of world GDP, and to have a steady-state annual real GDP growth rate of 
1.5 percent and an inflation rate of 4 percent. The United States and the rest of the world are 
assumed to have a steady-state annual growth rate of 1.5 and an annual inflation rate of 
2 percent. Population in all three regions is assumed to grow at 1 percent per year, and the 
real interest in the U.S. and the rest of the world is assumed to be 4 percent per year in the 
steady state. The structural parameters regarding household preferences and firm technology 
are set following Kumhof and Laxton (2007). In particular, the parameters that govern the 
degree of household myopia, a key non-Ricardian feature of the model, are calibrated as 
follows. Households in all three regions are assumed to have a planning horizon of 15 years, 
a probability of death of 6.7 percent per year, and a decline in lifecycle worker productivity 
of 5 percent per year. Half of the small state’s households are assumed to be liquidity 
constrained. This proportion is larger than the 33 percent that was assumed for the United 
States by Kumhof and Laxton (2007). Given that financial development is lower in small 

Small States
Real GDP Growth Rate (percent; annual) 1.5
Inflation Rate (percent; annual) 7.0
Real Gross Interest Rate (percent; annual) 4.0
Population Growth Rate (percent; annual) 1.0
Share of Liquidity-Constrained Agents (percent) 50.0
Imports (percent of GDP) 61.0
Fiscal Ratios (percent of GDP)
     Government Consumption to GDP 20.0
     Public Investment to GDP 4.7
     Tax Revenue to GDP 22.5
      Of which
           Consumption Taxes 7.5
           Capital Taxes 4.0
           Labor Taxes 8.0
           Lump-sum Taxes 3.0
     Government Debt 61.0
Labor Shares (percent) 55.0
Labor Shares, non-tradables (percent) 60.0

World and the U.S.
Investment Share (percent) 17.2
Population Share in the World: small state (percent)* 0.0
Population sShare in the World: U.S. (percent) 23.0
Population Share in the World: the rest of the world (percent) 77.0

Source: Authors' assumptions  and estimates.

*Population Shares  reflect importance of trading partners  from the perspective of 

 small  states  and don't reflect the populatoin shares  of the region in the world per se.

Table 2. GIMF Baseline Calibration Values



states than in the United States or other larger countries, a larger share of liquidity-
constrained households in small states seems plausible.  

Fiscal parameters, such as the ratios to GDP of government transfers, purchases of goods and 
services, and public investment are calibrated broadly based on averages of the small states.  

 

VI.   GIMF MODEL RESULTS 

A.   Baseline Multipliers 

Our baseline multipliers are for public-debt-increasing shocks to fiscal policy variables that 
would increase the fiscal deficit permanently by 1 percent of GDP. The baseline assumes no 
monetary policy reaction to the fiscal shock given that most small states either have pegged 
exchange rates or otherwise limited monetary policy (See Table A1 and A2 for exchange rate 
classifications of our sample countries).  

The five-year baseline fiscal multipliers are 
reported in Figure 7. These are the effects of 
each shock on the level of GDP after five years. 
The government current primary spending 
multiplier is estimated at almost zero, meaning 
that after five years, the cumulative GDP effect 
of a fiscal expansion through increasing 
government current primary spending is almost 
zero. In other words, if the government of this 
small state expands its consumption such that it 
permanently has a 1 percent of GDP higher deficit, the economy would not enjoy any notable 
medium/long-term effect of such policy on its GDP level.  

The five-year government investment multiplier, on the other hand, is estimated at 
around 0.6. In other words, if the government increases its investment such that it 
permanently has a 1 percent of GDP higher deficit, the economy will lose a cumulative of 
0.6 percent off its GDP over five years.     

Figure 7 also shows five-year multipliers of expansion through reducing taxes, which range 
from about 0 on consumption taxes to 0.4 on labor taxes and 0.6 on capital taxes.  

Table 3 provides the path of multipliers from impact through 5 years. Multipliers are 
relatively larger at impact and decrease thereafter. In cases where fiscal expansion is done 
through affecting the capital stock (government investment and taxes on capital) multipliers 
increase again over the medium term until they reach their steady-state levels. In the case of 



government consumption and consumption taxes cases, multipliers continue falling through 
the medium term and beyond until they reach zero. In the cases of labor taxes and transfers, 
the dynamics are much longer than the 5-year horizon shown in Table 3, but they also 
eventually reach zero (not shown).                     

 

To gain more insight on the baseline multipliers, we plot the dynamics of a set of important 
underlying macroeconomic variables for a shock to government consumption (Figures 8a-b) 
and to government investment (Figures 9a-b). 

Figure 8a shows the government consumption shock and the dynamics of fiscal ratios as a 
result of it. As mentioned before, the shock is calibrated to permanently increase the overall 
fiscal deficit by 1 percent of GDP. This is shown in the top-left panel of Figure 8a. Figure 8a 
shows that government investment and transfers remain virtually unchanged compared with 
the baseline. As the deficit is increased permanently, the top-right chart of Figure 8a shows 
that, as a result, government debt rises on a declining trend compared to the baseline. As 
government debt increases over time, government interest expenditures also increase as 
shown in Figure 8a. Since the overall fiscal deficit is kept constant, the rising interest 
expenditures imply a deteriorating primary fiscal balance over time. This is a very important 
point for understanding the dynamics of some other macroeconomic variables presented in 
Figure 8b because the improving primary fiscal balance acts similar to an impulse for the 
economy.      

The top-left chart of Figure 8b shows the evolution of real GDP. Given that the shock was 
calibrated at a level to increase the deficit permanently by 1 percent of GDP, the resulting 
GDP path (compared to the steady state as shown in Figure 8b) can be interpreted as the 
fiscal multiplier path. This figure shows that the impact multiplier of a government 
consumption shock is about 0.6, but as time progresses, the multiplier shrinks, reaching 
around 0 after about four years. In the rest of this subsection, we describe the dynamics of 
various macroeconomic variables that are associated with this result.  

 

0 1 2 3 4
Government Consumption 0.6 0.4 0.2 0.0 0.0
Government Investment 0.7 0.6 0.5 0.5 0.6
Consumption Taxes 0.4 0.3 0.2 0.1 0.0
Taxes on Capital 0.5 0.6 0.5 0.5 0.6
Taxes on Labor 0.3 0.4 0.4 0.4 0.4
Transfers 0.3 0.2 0.0 -0.1 -0.2
Source: Authors' estimates. 

Table 3. GDP Impact of Fiscal Expansion of 1 Percent of GDP; Time Profile
(Percent; cumulative effect)



 

Figure 8b also shows that as a result of a positive government consumption shock, private 
consumption and investment also increase at impact as many consumers gain their public 
jobs and many businesses obtain their government contracts. However, as time goes by, 
private consumption and investment gradually return to their fundamental levels. This 
process is helped by the fact that the primary balance deteriorates after the impact. The 
expansion also leads to higher inflation and with the nominal exchange rate broadly 
unchanged, results in a real exchange rate appreciation. This dampens exports somewhat and 
boosts imports. A larger boosting effect on imports is realized at impact because both 
government and private domestic demand expand. Over time, however, as private demand 
deteriorates, imports also partially decline.    

 



  

Table 4 presents contributions of different variables to growth. The first row shows total 
impact on GDP or the fiscal multiplier over six years when the government expands its 
overall fiscal deficit through government consumption by 1 percent of GDP. Private 
consumption and investment also increase as a response to a positive government 
consumption shock. If there were no trade leakage, GDP would expand by around 
1.3 percent. However, imports would also increase as a result of higher government and 
private demand. This trade leakage dampens the original impact of an increase in government 
consumption and brings down the overall GDP impact to around 0.6 percent. Over time, both 
consumption and investment decline, and the trade balance improve through an increase in 
exports and a decline in imports.    



 

Figure 9a shows the government investment shock and the dynamics of different fiscal 
variables that follow it. The shock is calibrated to permanently increase the overall fiscal by 
1 percent of GDP through government investment. Government investment is expanded, 
while government consumption and transfers remain virtually unchanged through the steady 
state. Similar to the previous case of a decline in the overall fiscal balance through 
government consumption, government debt increases over time due to a permanently higher 
fiscal deficit as can be seen in the top-right chart of Figure 9a. As the overall fiscal deficit is 
kept constant, the primary fiscal balance deteriorates over time with higher government debt.    

Figure 9b plots the dynamics of macroeconomic variables in response to the permanent 
reduction in overall fiscal balance by 1 percent of GDP. The top-left chart of Figure 9b 
shows the evolution of real GDP. Given that the shock was calibrated at a level to increase 
the deficit permanently by 1 percent of GDP, the resulting GDP path (compared to the steady 
state as shown in Figure 9b) can be interpreted as the fiscal multiplier path.  

Similar to the case of government consumption, a 1 percent of GDP increase in overall fiscal 
deficit positively affects private consumption and investment at impact as many consumers 
gain their public jobs and many businesses gain their government contracts. Over time, both 
private consumption and investment decline, but end up at higher steady state levels because 
they get permanently positively affected by higher government investment. The expansion 
also increases inflation and appreciates the real exchange rate. This deteriorates the trade 
balance by dampening exports while boosting imports. Over time, as private demand 
declines, imports also partly decline. Unlike the government consumption case, however, the 
increase in government investment also positively affects the capital stock in the economy 
and leads to higher production. Thus, the increase in government investment has a more 
lasting impact on the output. In the very long term (well beyond our definition of 20 years for 
the long term and not shown) the output effect will go back to zero as private investment is 
replaced by the increased public investment due to the permanent expansion.   

0 1 2 3 4
Total Impact on GDP 0.6 0.4 0.2 0.0 0.0

Private Consumption                0.2 0.2 0.1 0.1 0.0
Private Investment                    0.1 0.1 0.1 0.0 0.0
Government Spending        1.1 1.0 0.9 0.8 0.7
    Government Consumption    1.2 1.1 0.9 0.8 0.7
    Government Investment        0.0 0.0 0.0 0.0 0.0
Net Exports                             -0.9 -1.0 -1.0 -0.9 -0.7
      Exports           -0.1 -0.2 -0.3 -0.3 -0.3
      Imports           0.8 0.8 0.7 0.6 0.5

Source: Authors' estimates. 

  (Percentage Point Contribution to GDP)

Table 4. Permanent Expansion of the Deficit by 1 percent of GDP using 
Higher Government Consumption



 



  

B.   Primary Balance Multipliers 

In the baseline, the size of policy shocks was 
always set such that they increase the overall 
deficit by 1 percent of GDP. In some cases, 
however, policymakers are interested in 
multipliers for a change in the primary (i.e. 
overall minus interest) deficit by one percent 
of GDP. Figure 10 shows our models’ results 
for these multipliers and compares them with 
the baseline multipliers.  

One can readily see from Figure 10 that 
primary multipliers are larger than baseline multipliers. This is an intuitive result. With the 
expansion, government debt is on an upward path. As a result, interest expenditures increase 
over time. Baseline multipliers assume a constant deficit after the impact. Therefore, in the 
baseline, the primary balance deteriorates over time to compensate for higher interest 



expenditures. However, in the case of primary multipliers, the primary deficit’ remains 
unchanged over time, at 1 percent of GDP higher than the steady state, after the impact and 
the rising interest expenditures make the overall balance under this scenario larger, hence, 
leading to higher primary multipliers than those of the baseline       

C.   Temporary Shock Multipliers 

The baseline multipliers were estimated for a 
permanent expansion shock. In this 
subsection, we present the multipliers for a 
temporary expansion shock. In this exercise, 
fiscal policy variables are changed to 
increase the overall deficit in the first year by 
1 percent of GDP, but return back to the 
steady-state level in the following year. The 
overall deficit in all future years are kept 
unchanged compared to the steady state. 
Figure 11 shows the results and compares them with the baseline. Temporary multipliers are 
notably smaller than baseline multipliers. This is as expected because a temporary fiscal 
shock is much smaller than a permanent one with the same annual size. Also, some 
temporary multipliers are estimated with “wrong” signs. This is because of various dynamics 
across variables in the model and, since multiplier sizes are very small, is of little importance.  

D.   Multipliers following Natural Disasters   

While our baseline GIMF estimation of fiscal multipliers in the previous sections has 
assumed that the small state starts at the steady-state, many small states, in reality, are often 
hit by natural disasters (e.g. hurricanes) that take them well out of their steady-state. 
Following a natural disaster, fiscal policy is usually considered an important tool to bring the 
economy back towards its steady state. This section estimates fiscal multipliers after a natural 
disaster. We consider a natural disaster that destroys 10 percent of the country’s GDP in the 
initial period, following which fiscal policy is implemented.  



 Figure 12 plots five-year cumulative 
GDP impacts of government 
consumption and investment in this post-
natural disaster economy. The fiscal 
stimulus from government consumption 
following a natural disaster is estimated 
to have a medium-term multiplier of 
close to 0.4, notably larger than in the 
baseline, which has a multiplier of almost 
zero. The medium-term government 
investment multiplier after a natural 
disaster is estimated at 0.7, slightly larger 
than the baseline. These results are 
intuitive because one expects to have larger multipliers when there is slack in the economy. 
The results are also consistent with our empirical results (Section IV), which found larger 
multipliers in recessions compared to booms.22  

Sensitivity Analysis 
 
The baseline and other previous sections were calibrated for a hypothetical small state with 
specific characteristics (Table 2). Most notably, imports and government debt level of the 
baseline’s small state were set at the average levels of all small states. Given the diversity of 
small states, in this section we provide a sensitivity analysis of the results to three important 
country characteristics: (i) imports share, (ii) government debt level, (iii) share of liquidity-
constrained households.  
 
Figure 13 plots the GDP cost of fiscal consolidation in response to a 1 percent of GDP 
expansionary fiscal shock on government consumption, government investment, 
consumption tax, capital tax, labor tax, or transfers, on impact and over a 5-year horizon. 
Panel 1 shows a sensitivity analysis with respect to imports shares from 30 to 80 percent of 
GDP. The higher the imports share, the lower the fiscal multipliers are because the trade 
leakage is greater when imports shares are higher. This holds for both impact (one-year 
effect) and medium-term (five-year effect). 

 
22 The conclusions from the current paper on the analysis of natural disasters may not be directly applicable to 
the COVID-19 pandemic due to the differences of its impact from natural disasters on the economy. A natural 
disaster generally destroys physical capital but may not have a long-lasting impact on consumer behavior. On 
the other hand, a health disaster like the COVID19 pandemic does not destroy physical capital in the economy 
but could have a long-lasting impact on consumer behavior, such as a long-term decline in the demand for 
tourism. At the same time, the COVID-19 shock also entails important disruptions to the supply-side (“great 
lockdown”), which would suggest a more muted impact for fiscal policy at least in the containment phase. 

Figure 12. GDP Impact of Fiscal Expansion of 1 Percent of GDP, Post 
Natural Disaster vs. Baseline

 

 



Panel 2 of Figure 13 plots fiscal multipliers for different levels of government debt between 
20 and 120 percent of GDP. The higher the government debt level, the higher the fiscal 
multipliers. This is because consolidation lowers the risk premium more for countries with 
higher debt levels and hence is more beneficial to those countries. 

Figure 13. Sensitivity: GDP Impact of Fiscal Expansion of 1 Percent of GDP 
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Source: Authors’ estimates. 

 



Lastly, Panel 3 of Figure 13 plots a sensitivity analysis concerning the share of liquidity-
constrained households between 20 and 60 percent of the population. It shows the larger the 
share of liquidity-constrained households, the larger the fiscal multipliers. This is because 
liquidity-constrained households have a hand-to-mouth consumption behavior and thus have 
a higher marginal propensity to consume, resulting in a larger fiscal multiplier.   

Comparing Empirical and Theoretical Multipliers  
 
In this subsection, we compare the impulse responses to government consumption and 
investment shocks from our empirical and theoretical (GIMF) models. Figures 14a and 14b 
plot the impulse responses of GDP to one percent of GDP shock in government consumption 
and investment across two models, respectively. The dynamics of government consumption 
are very similar between the empirical (solid line) and GIMF (dotted line) models. On the 
other hand, while our GIMF model results suggest that the government investment shock has 
a sizable immediate impact effect, our empirical results suggest that it does not have an 
immediate impact.  

 

The differences in initial impacts of government investment between the theoretical model 
and the empirical results is partly attributable to potentially higher-than-average import share 
of government investment in reality. As our sensitivity analysis shows in Figure 13, the 
higher the import share, the smaller the fiscal multiplier on impact (the left side of Figure 
13). This is because an increase in GDP due to an increase in government spending is partly 
offset by a decline in net exports (i.e. increase in imports). In reality, government investment 
could have a higher import share than the government consumption. That is, small states 
must import a large share of capital goods for government investment projects from abroad 
while the government consumption goods can be produced more domestically. This 
disproportionally higher import share of government investment, in turn, results in a smaller 
fiscal multiplier on impact, as suggested by our empirical results. Moreover, over the 
medium term, government investment increases the government capital stock both in the 



model and the data, which results in higher output, thus showing a similar high medium-term 
impact of government investment both in the model and the empirical results. 

VII.   COMPARISONS WITH PREVIOUS STUDIES 

This section reviews the existing relevant studies and compares the results from our two 
models with the results of these studies.  

There are only a few existing contributions in the literature to estimate fiscal multipliers for 
small states. We review the most relevant ones, separating them based on their 
methodologies, which are i) an SVAR and ii) a narrative approach. We also have seen one 
study using iii) a DSGE model. In the rest of this section, we briefly explain these empirical 
methodologies and provide reasons why our forecast error methodology is more plausible to 
estimate fiscal multipliers for small states.  

i. Structural Vector Autoregression (SVAR) Methodology 

This methodology uses a Vector Autoregression, as in Blanchard and Perotti (2002), to 
identify government spending shocks. This approach assumes that the government does not 
change spending in response to a change in GDP within the contemporaneous period (e.g. 
quarter or year).  

Gonzalez-Garcia, Lemus, and Mrkaic (2013) estimate a SVAR with panel quarterly data 
interpolated from annual data for eastern Caribbean Currency Union (ECCU) countries. They 
find that the fiscal multiplier for government consumption is not statistically significantly 
different from zero and for government investment is slightly less than 0.4 after one year. 
Using interpolated quarterly data for 14 Caribbean countries between 1990 and 2011, Narita 
(2014) estimate a SVAR and finds that impact multipliers for government consumption are 
0.1-0.2 on impact and 0-0.3 in the medium term. Guy and Belgrave (2011) employ a SVAR 
approach to estimating fiscal multiplier for government expenditure for four Caribbean 
countries23 by interpolating annual data into quarterly data between 1980 and 2008. They find 
that fiscal multipliers for government expenditure are very small at 0.1 after one year and 
range between a small negative to 0.3 over a 6-year period. Both Guy and Palgrave (2011) 
and Narita (2014), however, do not distinguish government consumption from government 
investment.  

ii. The Narrative Approach  

The second approach, known as the narrative approach, utilizes the news and budget 
documents to identify unexpected fiscal spending shocks by dropping the incidences of 

 
23 The four Caribbean countries in their study are Guyana, Trinidad and Tobago, Barbados, and Jamaica. 



government spending increases in response to current or prospective economic conditions 
(e.g. Romer and Romer, 2010, David and Leigh, 2018). Data is not available for most small 
states to conduct this approach.  

iii. DSGE Approach; 

Dodzin and Bai (2016) calibrate a DSGE model for Palau and Kiribati and estimate an 
impact government consumption multiplier of around 0.5. To the best of our knowledge, this 
is the only existing DSGE model that has studied multiplier for small states. 

Key advantages of this paper relative to the previous literature on small states 
 
First, the sample in our study is much larger than previous studies for small states. Our 
sample includes 23 countries based on the IMF’s definition of small states and 34 countries 
based on the World Bank’s definition while the previous studies had smaller sample size of 
four small states in Guy and Belgrave (2012), eight ECCU countries in Gonzalez-Garcia, 
Lemus, and Mrkaic (2013) and 14 Caribbean countries in Narita (2014). 
 
Second, unlike a SVAR approach (used in the majority of the previous studies), which 
imposes a recursive structure on responses to shocks, the local projection method in this 
paper allows nonlinear responses of GDP to changes in government spending. Note that in 
essence, on impact (when horizon h is equal to 0), the effect from a SVAR approach and a 
local projection method are the same. This is because for horizon of 0, the GDP equation 
from a local projection method is a restricted version of the GDP equation from a recursive 
SVAR where the lagged fiscal policy has no effect on contemporaneous GDP. The difference 
arises after the impact, where a local projection method allows a nonlinear response. 
Moreover, we augment the simple local projection method to avoid bias by including future 
fiscal shocks as pointed out by Teulings and Zubanov (2014). 

Third, our forecast error approach helps avoid potential measurement errors arising from 
interpolating annual frequency data, which is the only data frequency available for many 
small states, into a quarterly frequency. Studies that use a SVAR interpolate annual data to 
obtain quarterly data (e.g. Narita, 2014). Such an approach relies on how good the 
interpolation is. Given that many small states do not have official quarterly GDP statistics, 
measurement errors arising from such interpolation method could be severe. By utilizing the 
forecast error method using IMF’s October WEO of the same year, our identification 
assumption for estimating fiscal multipliers would be similar to the one used for SVAR run 
for quarterly data, in which fiscal variables do not respond to the state of the economy within 
a quarter (October-December). As a result, we also mitigate endogeneity issues that could be 
severe if we would have simply estimated fiscal multipliers at annual frequency without 
using a forecast error approach. 



Fourth, the forecast error method can mitigate the anticipation effect of the fiscal variable. 
While this methodology relies on a similar timing assumption as in SVAR estimation on 
quarterly data (e.g. Blanchard and Perotti, 2002), the forecast error approach used in this 
paper mitigates the anticipation problem in which agents respond by changing their 
consumption and investment behavior before the actual realizations of changes in 
government spending. Previous studies that estimated fiscal multipliers for small states using 
an SVAR method did not account for the foresight problem.24   

Fifth, this paper (to our knowledge) is the first paper to estimate state-dependent (expansion 
vs. consolidation; and boom vs. recession) fiscal multipliers for small states. None of the 
aforementioned papers (Guy and Palgrave, 2011, Gonzalez-Garcia, Lemus, and Mrkaic, 
2013, and Narita, 2014) does so. Unlike SVARs, the local projection method used in this 
paper allows estimations of state-dependent fiscal multiplies. Our empirical results suggest 
that fiscal multipliers are much larger during recessions/consolidations than 
booms/expansions, suggesting the importance of considering state dependency (as shown in 
Table 1 Column (4) and (5)). 
 
Lastly, this paper estimates government consumption and investment separately. Except for 
Gonzalez-Garcia et al (2013), the other existing papers on small states (Guy and Palgrave, 
2011, Mrkaic, 2013, and Narita, 2014) do not distinguish between these two types of 
government spending. Given their significant difference in the short-term and medium-term, 
it is crucial to separately estimate fiscal multipliers for these two types of government 
spending. 
 
Notwithstanding different methodologies, our results are qualitatively consistent with those 
of the literature, but they are quantitatively different (Table A5). Our empirical results 
suggest that government consumption has an impact multiplier of around 0.3 and has a 
negligible medium-term impact on growth. Our GIMF model estimates a slightly larger 
impact multiplier at around 0.6 but also has a negligible medium-term impact on growth. On 
the other hand, our empirical and GIMF results both suggest that government investment has 
a larger medium-term growth impact than government consumption, with fiscal multipliers at 
around 0.7, on average. The fiscal multipliers are in line with results from the existing studies 
that have estimated fiscal multipliers for small states.  

Studies that have samples of a larger set of countries, including some small states  

Some studies have used broader samples, which also include some small states. The IMF 
Regional Economic Outlook (REO; 2018), for instance, estimates fiscal multipliers for Latin 
America and the Caribbean (LAC) countries and shows that fiscal multipliers are between 

 
24 Forni and Gambetti (2016) overcome such problems within an SVAR framework by including forecast 
variables for U.S. data. However, none of the previous studies on small states have addressed such foresight 
problems. 



0.5 and 1.1 using a narrative approach, SVAR, and forecasting error methods. Their narrative 
approach estimation uses annual data for the sample of 14 Latin American and Caribbean 
(LAC) countries between 1989 and 2016 and uses the fiscal consolidation episodes from 
David and Leigh (2018).25 Their SVAR approach estimates fiscal multipliers country-by-
country using quarterly data from eight LAC countries. Their forecast error approach uses 
annual data since 1990 for the sample of 19 LAC countries. They also separate government 
consumption and government investment and estimate that their respective fiscal multipliers 
are 0.2 and 0.6 on impact, and 0.5 and 1.1 after a year. However, the sample of countries in 
their study includes many countries in Latin America that are larger and have higher GDP 
per capital than most small states included in our results. But their results also suggest that 
fiscal multipliers for government investment are higher than that those of government 
consumption.  

Batini, Eyraud, Forni, and Weber (2014) review fiscal multipliers from the exiting literature 
including for low-income and emerging economies. They show that fiscal multipliers are 
generally low for low-income and emerging economies at around 0.2 to 1.3 with most panel 
studies finding at around 0.2-0.5 on impact. Therefore, our empirical results are also 
generally in line with the previous literature that used different methodologies for different 
sets of countries across the world. 

VIII.   CONCLUDING REMARKS 

This paper has offered a fresh look at the fiscal multipliers for small states. We find that, in 
small states, short-term multipliers of government consumption (current primary spending in 
the empirical model) and investment are both around 0.4, on average, for empirical and 
DSGE baseline results. In the medium-long term, government consumption (current primary 
spending in the empirical model) has a fiscal multiplier of about zero on the level of GDP 
(consistent with the literature) but government investment has a multiplier of around 0.7 on 
average.  

These results are consistent with the view that while in the short term, government 
consumption can affect GDP, it does not affect potential GDP in small states. On the other 
hand, government investment affects not only the short-term GDP, but more so the potential 
GDP in small states. Tax multipliers are found to be larger than those of government 
consumption but smaller than government investment multipliers. These multipliers are state-
dependent, and they are generally larger during the recessions/consolidations than 
booms/expansions. This asymmetry occurs because expansionary fiscal policy, especially for 

 
25 Argentina, Bolivia, Brazil, Chile, Colombia, Costa Rica, Dominican Republic, Ecuador, Guatemala, Jamaica, 
Mexico, Paraguay, Peru, and Uruguay. 



small states with high government debt, result in increased risk premia (e.g. on interest rates) 
which in turn dampen the multipliers.  

This paper has several policy implications for small states: Small state governments that need 
to embark on a consolidation path are advised to design the composition in favor of cutting 
government consumption, but against cutting investment spending, as much as feasible. In 
fact, governments may find a consolidation plan growth-friendly if, within the overall 
consolidation envelope, it includes expansion of government investment. For governments 
who intend to embark on an expansion, short-term benefits of current spending and 
investment do not have a material difference, while medium-term benefits of investment are 
considerably larger than those of current spending. 

There are several caveats to this study. First, the results may be affected by how government 
spending is financed. While the GIMF model assumes fiscal policy is financed by 
surplus/deficit, the empirical part does not differentiate between financing sources for 
government spending. For instance, despite a strong growth implication of public investment 
spending, a higher public investment through debt financing may not be a desirable policy 
tool as the return on public investment may not be sufficiently high to offset the interest on 
both domestic and external loans. Second, given the annual data, our forecast error approach 
mitigates but does not fully solve the foresight (anticipation) problem and endogeneity 
issues. Our approach still leaves room for anticipation effects and endogeneity problems 
within the quarter. Moreover, our forecast error approach is as reliable as the forecasts we 
use. Lastly, this study does not consider the political difficulty and possible distributional 
impact of different fiscal policy instruments. 
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APPENDIX: TABLES 
 

Table A1. List of Small States and 2015 Exchange Rate Classifications (IMF definition) 

 
 
 
 
 
 
 
 
 
 

  

ISO 
Codes Country Name Region Exchange Rate Classification 

1 CPV Cabo Verde Africa Conventional peg 
2 COM Comoros Africa Conventional peg 
3 MUS Mauritius Africa Floating 
4 SYC Seychelles Africa Floating 
5 SWZ Swaziland Africa Conventional peg 
6 BTN Bhutan Asia Conventional peg 
7 SLB Solomon Islands Asia Conventional peg 
8 FJI Fiji Asia Conventional peg 
9 TON Tonga Asia Pegged exchange rate within horizontal bands 
10 MHL Marshall Islands Asia Pegged exchange rate within horizontal bands 
11 FSM Micronesia Asia No separate legal tender 
12 ATG Antigua and Barbuda Caribbean Currency board 
13 BHS Bahamas Caribbean Conventional peg 
14 BRB Barbados Caribbean Conventional peg 
15 DMA Dominica Caribbean Currency board 
16 GRD Grenada Caribbean Currency board 
17 GUY Guyana Caribbean Stabilized arrangement 
18 BLZ Belize Caribbean Conventional peg 
19 KNA St. Kitts and Nevis Caribbean Currency board 
20 VCT St. Vincent and the Grenadines Caribbean Currency board 
21 SUR Suriname Caribbean Stabilized arrangement 
22 TTO Trinidad and Tobago Caribbean Stabilized arrangement 
23 MNE Montenegro Europe No separate legal tender 
Sources:  IMF (2015, 2017).  
The list includes all small states based on the IMF definition from IMF (2017) except for those that meet the exclusion criteria as 
explained in the main text, which are Djibouti (DJI), Kiribati (KIR), Maldives (MDV), Nauru (NRU), Palau (PLW), St Lucia (LCA), Samoa 
(WSM), Sao Tome and Principe (STP), Timor‐Leste (TLS), Tuvalu (TUV), and Vanuatu (VUT). 
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Table A2. List of Small States and 2015 Exchange Rate Classifications (WB definition) 
   Country Name  Region  Exchange Rate Classification 

1 Botswana* Africa Crawling peg 
2 Cabo Verde Africa Conventional peg 
3 Comoros Africa Conventional peg 
4 Gabon* Africa Conventional peg 
5 Gambia* Africa Other managed arrangement 
6 Lesotho* Africa Conventional peg 
7 Mauritius Africa Floating 
8 Seychelles Africa Floating 
9 Namibia* Africa Conventional peg 
10 Swaziland Africa Conventional peg 
11 Bhutan Asia Conventional peg 
12 Brunei Darussalam* Asia Currency board 
13 Solomon Islands Asia Conventional peg 
14 Fiji Asia Conventional peg 
15 Tonga Asia Pegged exchange rate within horizontal bands 
16 Marshall Islands Asia Pegged exchange rate within horizontal bands 
17 Micronesia Asia No separate legal tender 
18 Antigua and Barbuda Caribbean Currency board 
19 Bahamas, The Caribbean Conventional peg 
20 Barbados Caribbean Conventional peg 
21 Dominica Caribbean Currency board 
22 Grenada Caribbean Currency board 
23 Guyana Caribbean Stabilized arrangement 
24 Belize Caribbean Conventional peg 
25 Jamaica* Caribbean Crawl-like arrangement 
26 St. Kitts and Nevis Caribbean Currency board 
27 St. Vincent and the Grenadines Caribbean Currency board 
28 Suriname Caribbean Stabilized arrangement 
29 Trinidad and Tobago Caribbean Stabilized arrangement 
30 Estonia* Europe Free floating 
31 Montenegro Europe No separate legal tender 
32 Iceland* Europe Floating 
33 Malta* Europe Free floating 
34 Cyprus* Europe Free floating 
Sources: IMF (2015, 2017) and WB (2016). 
Countries with * are small states based on WB’s definition in the sample that are not small states based on IMF’s definition. The list 
includes all small states based on the WB definition from IMF (2017) except for those that meet the exclusion criterion, which are 
Bahrain, Djibouti, Guinea-Bissau, Equatorial Guinea, Kiribati, St. Lucia, Maldives, Nauru, Palau, Qatar, San Marino, Sao Tome and 
Principe, Timor-Leste, Tuvalu, and Vanuatu.  
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Table A3. Empirical Fiscal Multipliers (23 Small States, IMF definition of Small States)  
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Table A4. Empirical Fiscal Multipliers (34 Small States, WB Definition of Small States)  

 



 

Table A5. Comparisons of Fiscal Multipliers for Small States 

  
  

Government 
ConsumptionƗ 

Government 
Investment Tax 

Sample 
Countries Methodology On Impact 

Medium 
Term 

On 
Impact 

Medium 
Term 

On 
Impact 

Medium 
Term 

This Paper                     
Empirical: LPM 
Forecast ErrorsƗƗ 0.27* -0.15 0.10 0.88*   

23 Small States 
(IMF) 

Local Projection Method 
with Forecast Errors, WEO 
1990-2017 Annual data 
    0.16* -0.11 0.11 0.61*   

34 Small States 
(World Bank) 

DSGE: GIMF 0.58* 0.05* 0.68* 0.57* -0.36* -0.01 
A hypothetical 
small state GIMF Model 

Literature                      
Gonzales-Garcia and 
others (2013) 0.20 0.00 0.12* 0.44* -0.5* 0 

8 ECCU 
countries 

Panel SVAR, quarterly 
data interpolated from 
annual data for 1994Q1-
2009Q4 

Narita (2014) 0.13*       -0.51*   
14 Caribbean 
countries 

Panel SVAR, quarterly 
data interpolated from 
annual data  

Guy and Belgrave 
(2012)** 0.11-0.18*       

wrong 
sign   

Barbados, 
Jamaica, TTO, 
Guyana 

SVAR, 1980-2008, 
separately 

Dodzin and Bai (2016) 0.16*, 0.47*           
Palau and 
Kiribati GIMF model 

WHD 2018 April REO  0.21*  0.60*  -0.5*  

19 Latin 
American 
countries 

Local Projection Method 
with Forecast Errors, WEO 
1990-2018, Annual data 

 Values with asterisk * are statistically different from zero; impact multiplier is for the impact year of the shock; medium term impact shows the 3-4-
year cumulative impact. 
For Guy and Belgrave (2012), impact multipliers imply multiplier after 4 quarters. 
Ɨ Government consumption in our empirical section refers to current primary spending, which is government expense minus interest payments and 
includes transfers. 
ƗƗ Estimates from the empirical model are based on the baseline specification (Column (1)) from Table A3 and A4.  


