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Abstract

This paper utilizes the unique dynamics of fiscal budgeting in countries with a large hydro-
carbon sector to estimate fiscal multipliers. The main identifying assumption rests on the idea
that exogenously identified global hydrocarbon demand shocks can be considered plausible
instruments for the fiscal space of countries in which that space is significantly dictated by hy-
drocarbon income, with such shocks being uncorrelated with non-hydrocarbon output at the
same time. Using a local projection-instrumental variables (LP-IV) framework, the paper esti-
mates that short-run fiscal expenditure multipliers to be in the ballpark of 0.1-0.4. In addition,
we find that multipliers are at the upper end of this interval during recessions, indicating that
fiscal policy in the Gulf countries is particularly effective during economic downturns.
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1 Introduction

One of the most contested objects in macroeconomic research has been the fiscal multiplier: the
effect of an underlying change to fiscal policy on domestic output. Determining the size of fis-
cal multipliers sheds light on the effects of government expenditure and income in influencing
business cycle-frequency dynamics, allowing the policymaker to use the fiscal instruments at their
disposition to stabilize especially demand-driven business cycle dynamics as necessary. However,
the estimation of fiscal multipliers has to overcome the simultaneity bias inherent to fiscal policy.
Because of this simultaneity bias, a particular burden is placed on the identifying assumptions
that allow the researcher to exploit meaningful (quasi-)exogenous variation by which the impact

of fiscal policy measures can be recovered.

We contribute to this ongoing debate by providing evidence from a particular geographical area,
namely, the member countries of the Gulf Cooperation Council (GCC). Its member countries can
be considered particularly informative for the debate on the size of fiscal multipliers as significant
portions of the income earned by the GCC sovereign entities are effectively sourced in the sales
and export of pure and refined hydrocarbons. As an illustrative example, in the period for which
we have quarterly data available, the share of fiscal revenue directly attributable to the production
and sales of hydrocarbon products ranges between 53% and 92% in Saudi Arabia, and between
85% and 95% in Kuwait. While this share of fiscal capacity related to hydrocarbon generation
is steadily declining across the GCC economies in the light of ongoing economic diversification
efforts, the fiscal situation of all GCC member countries in the past 15 years has been majorly shaped
by dynamics underpinning global hydrocarbon markets. Our contribution will be to leverage this
partial exogeneity of the fiscal space in GCC economies to inform estimates of fiscal multipliers.
We will work both with shocks deduced from previous expenditure and income dynamics as well
as with exogenous hydrocarbon demand shocks to inform fiscal variables, whose influence on
non-hydrocarbon output we can then pin down by instrumenting government expenditures and

income appropriately.

We begin by introducing our econometric methodology and the running identification assump-
tion for our data-driven approach. In sum, we isolate the cyclical component of fiscal income and
expenditure variables, and instrument this with a Blanchard and Perotti (2002)-style unexpected
component of the respective fiscal variable and the world oil demand shock component recovered
by Baumeister and Hamilton (2019). We then estimate the effect of the instrumented fiscal vari-
able on non-hydrocarbon output, as this part of the overall economic activity is the one most directly
influenced by fiscal variables. These two steps are nested within a Local Projections-Instrumental
Variables (LP-IV) framework, allowing us to recover econometrically meaningful estimates despite
our limited sample size (Jorda and Taylor, 2025; Montiel Olea et al., 2025). Our definition of fiscal
multipliers is narrow, in line with the academic literature (Ramey and Zubairy, 2018), isolating
solely the ability of fiscal policy to stabilize output fluctuations around an underlying long-run
trend.



Subsequently, we present our results. Estimated fiscal multipliers on government expenditures
are broadly positive within the interval 0.1-0.4 in the short-term. Fiscal multipliers on government
revenues do not deliver a similarly clear picture and are frequently insignificantly different from
zero. Separating our multiplier estimation into periods of recessions and expansions, we addition-
ally find that positive multipliers on government expenditures are particularly present when the
underlying state of the economy is recessionary; that is, fiscal policy appears to be a more useful

tool during times of economic dearth.

In terms of policy-relevant messages, our results indicate that fiscal policy is broadly effective at
stabilizing cyclical fluctuations of (non-hydrocarbon) output, especially during times of economic
dearth. While fiscal multipliers in the GCC appear to be positive across the board, they are gen-
erally less than one, in line with the estimates in the literature for a multitude of other countries.
Policymakers should therefore not expect ‘multiplying” effects (i.e., fiscal multipliers larger than
one) in response to stabilizing fiscal policy measures, which occur for fiscal multipliers that are
larger than one. Since the effects are at the same time significantly positive, policymakers can
however expect a reasonable impact of fiscal policy on output. As the estimated multipliers are
significantly larger during recessions, a corollary of the findings is that they make a robust case for
countercyclical fiscal policy. Such countercyclical policy should aim at an expansion of demand

through fiscal stimulus especially during demand-driven downturns.

Literature Review

There is a fundamental causality problem that needs to be overcome when estimating fiscal multi-
pliers. Itis generally possible that government expenditures boosts aggregate output; likewise, it is
feasible for aggregate output to feed back to government expenditures. The task of overcoming this
econometric identification problem has been at the heart of estimating the effects of fiscal policy
for decades. For long periods of time, data and methodological limitations led to the construction
of quasi-exogenous variation with specific identifying assumptions being chosen for a given data
context. This was done, for instance, in Blanchard and Perotti (2002). Other approaches included
the exploitation of a very limited degree of truly exogenous variation (in particular military ex-
penditures, as in Auerbach and Gorodnichenko (2012)). Recent methodological improvements,
highlighted in particular by Ramey (2016) and Jorda and Taylor (2025), facilitate the estimation of

fiscal multipliers in our context despite the present data limitations.

While we are not the first to analyze fiscal dynamics of GCC economies, we innovate on a number
dimensions: first, we bring a battery of instruments to the table that are plausibly altering fiscal
capacities across all GCC economies, but are not driven explicitly by local economic conditions.
Second, previous studies of fiscal multipliers in the GCC relied on annual data and identification
schemes following Blanchard and Perotti (2002), which has been the prevailing standard due to
data availability constraints.! That approach faces the drawback that the fundamental identifying

IThe literature has been surveyed in IMF (2024), with a particular focus on the size of fiscal multipliers in Saudi



assumption behind the identification scheme of Blanchard and Perotti (2002) is likely to be contra-
dicted when using annual data, since one cannot plausibly rule out contemporaneous feedback of

GDP on fiscal variables within the same calendar year.

The literature standard for overcoming the simultaneity bias in the estimation of the effects of fiscal
policy has for decades been the use of SVARs, overcoming the simultaneity bias by restricting the
contemporaneous effects of variables on one another in certain directions, for instance through a
Cholesky decomposition. SVARs, however, suffer from a small sample bias that has been known
at least since Nicholls and Pope (1988).> Additionally, SVAR techniques require extra care with
respect to any underlying confounders that could influence the size of the estimated fiscal multi-
plier. As pointed out by Ilzetzki et al. (2013), this includes in particular the exchange rate regime,
as fixed exchange rate regimes should yield higher fiscal multipliers.’

In contrast to the existing studies for the GCC countries, we leverage newly minted data ranging
from 2010 to 2024, inclusive, in quarterly frequency, facilitating improvements in the identifica-
tion of fiscal shocks. We leverage novel econometric insights summarized by Ramey (2019) and
Jorda and Taylor (2025) in combination with a set of externally identified shocks to oil demand
to pin down fiscal multipliers in an econometrically more rigorous way. To that goal, we utilize
single-equation local-projection methods (Jorda, 2005; Jorda and Taylor, 2025), which face benign
econometric properties even at such short sample periods. Note that the small sample bias men-
tioned previously can still persist under estimation with local projections; however, under a proper
specification it is a comparatively smaller issue. In particular, possible misspecifications of the lag
length of the underlying true data-generating process are of reduced importance as possible bi-
ases do not accumulate due to the absence of a cross-dependence across equations (Jorda et al.,
2024). This holds true particularly for long-differenced local projection specifications, under which
the extent of such biases has been shown to matter considerably less (Piger and Stockwell, 2025).

Our novel identifying assumption exploits the degree to which hydrocarbon sales shape fiscal
policy in GCC countries. A significant part of economic activity can directly be traced back to
the extraction, refinement, and sale of hydrocarbon products. Our idea is therefore to leverage
demand-driven shocks to the hydrocarbon market to isolate an exogenous component driving the

government budget. This can be used to instrument government expenditures (or income) in an

Arabia, the largest of the GCC economies. Hemrit and Benlagha (2018) find multipliers for fiscal spending in the magni-
tude of 0.1 - 0.8, using a structural VAR approach with annual data. This approach is shared by Al Moneef and Hasanov
(2020) (who find a spending multiplier of 0.3) and Al Marzoqi et al. (2023) (who find a spending multiplier of 0.45).
Hasanov et al. (2022) estimate an ARDL model relating government expenditure to non-oil GDP and find a spend-
ing multiplier of 0.25. Finally, the IMF (2024) itself provides an estimate relying on a ‘bucket approach’” with limited
quantitative evaluation. Their spending-to-output multiplier estimate lies at 0.6.

2Asymptotically, VARs and LPs should recover the same structural impulse-responses if the local projections in-
clude as contemporaneous controls the same variables that appear first in the corresponding Wold ordering of the VAR
estimated under a Cholesky identification scheme, see Plagborg-Moller and Wolf (2021) for details.

3The GCC countries generally share a number of elements of their respective economic structures, but a number
of differences with respect to the precise nature of trade openness, labor force participation rates, or the degree of
hydrocarbon dependence exist. Exchange rate policies are broadly similar, with all currencies but the Kuwaiti dinar
being pegged to the USD; and the Kuwaiti dinar being pegged to an undisclosed basket of currencies.
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estimation of the effect of government expenditures on non-hydrocarbon GDP, which is plausibly
not endogenous with respect to the hydrocarbon demand shock.* As such exogenous series, we
primarily leverage the oil demand shock series of Baumeister and Hamilton (2019).

Considerations related to the cyclicality of fiscal policy also matter for our later discussion in terms
of the plausible state-dependence of fiscal multipliers. As Bogeti¢ and Naeher (2025) point out,
fiscal expenditures are countercyclical in Bahrain, Kuwait, Saudi Arabia, and the UAE, while being
acyclical in Oman and slightly procyclical in Qatar. Fiscal revenues across the GCC countries are
generally countercyclical, contrary to general intuition, which helps us reconcile our revenue-side
multiplier estimates with the rest of the literature. Supporting this idea, Vagliasindi and Gorgulu
(2021) and Mendes and Pennings (2025) find that acyclical or countercyclical fiscal policy can be
especially preferable if the country’s exchange rate policy is characterized by currency pegs, as is
the case in GCC countries.”

The remainder of the paper is structured as follows. Section 2 introduces the econometric method-
ology we use and introduces the identification scheme in detail, followed by a description of our
data sources in section 3. Next, section 4 provides our headline multiplier estimates, character-
izing our evidence on the efficacy of fiscal income and expenditure policies for macroeconomic
stabilization across business cycles in the GCC region. Finally, section 5 concludes with broad

policy recommendations.

2 Econometric Methodology

We first introduce our econometric methodology. The goals guiding our choices pinning down
the econometric specification are (i) to establish the plausible exogeneity of the variation in fiscal
policy parameters that we are searching, and (ii) to characterize the usefulness of local projections

in the light of the bias-variance trade-off inherent in our estimation due to limited data availability.

We start by defining the fiscal multiplier for the purpose of our estimation. Two types of multiplier
definitions exist in the literature. The present-value multiplier, which is defined as the discounted
sum of output changes over some interval {0, ..., T}, divided by the discounted sum of changes in
the fiscal variable over the same time interval; and the peak-value multiplier, defined as the maximum
change in output from the moment of the identified fiscal policy change until some point T, divided
by the maximum response of the underlying fiscal variable.

While the peak-value multiplier has been used in seminal contributions (Blanchard and Perotti,

#This would obviously not hold true for total GDP, which clearly constitutes to a significant part of hydrocarbon
sales. But insofar as we want to retrieve the impact of fiscal expenditures on the parts of GDP that are most directly
influenced by it, our restriction to non-hydrocarbon GDP as an outcome variable is natural.

5Vagliasindi and Gorgulu (2021) furthermore point out that a less open economy, lower levels of public debt, re-
cessions, and accommodative monetary policy all increase the size of fiscal multipliers.
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2002; Perotti, 2005), the peak-value multiplier can significantly bias the true effects of fiscal pol-
icy by forgoing intertemporal considerations of households and firms alike (Ramey and Zubairy,
2018). In line with that evidence, we work here with the present-value multiplier. Denoting by FP,
the fiscal policy impulse of interest, by Y, the output quantity of interest, and by i the nominal
interest rate, we broadly define the fiscal multipliers analyzed in this paper as:

_ Zio(%ﬁ)tm@ FP
yr, (%ﬁ)tAFPt Y

where the forecast horizon T is dynamic; that is, we evaluate the fiscal multiplier dynamically

FM, (1)

over some horizons T. Effectively, we measure the cumulative response of output in unit terms
following a fiscal impulse (through expenditure or income changes) of 1 unit. A multiplier of 0.1,
for instance, implies that a 1 unit cumulative change in the fiscal variable changes output by 0.1
units. The definitions of output and fiscal variables matter for the correct interpretation of the
multiplier, as will be detailed below.

We decided to utilize plausibly exogenous innovations influencing the conduct of fiscal policy in
a Local Projections framework while instrumenting the fiscal policy variable of interest with that
exogenous variation. The single-equation nature of local projection estimation eliminates the cost
of cross-restrictions inducing some bias, coming at the cost of higher estimation variance (Mon-
tiel Olea et al., 2025). Since the estimation of fiscal multipliers (especially in limited samples) is
susceptible to some bias (Jorda and Taylor, 2025), we consider local projections to be generally ben-
eficial within the context of our estimation exercise. Additionally, the single-equation nature of the
estimation allows for a number of easy-to-implement manipulations, such as state-dependence or

panel estimation, with manageable econometric cost.

We present here one example specification of the local projections that we estimate, where the
fiscal impulse of choice is government expenditures, denoted by g;. Following best-practices in the
literature (Inoue et al., 2025; Jorda and Taylor, 2025), we estimate our local projections in a long-
difference specification, analyzing the change of the outcome variable of interest from period ¢ — 1 to
period t + h, where h € {0, ..., H}.

L
Yern = Yio1 = @ + BpdZ + Y (Vin Wit = Yeoi=1) + Y2 (&1 — §1—1-1)
i=

+Yan(timr = tiog—1) )+t + gy, YhE(D,..,12) (LP-1V)

Agy =a+ 6,BP, + 6,BH} | + 63BH? | +¢,, (Instrumenting equation)

The equation characterizes our main LP-IV specification, estimating the effects of fiscal expendi-
tures, in first-differences. Here, y; denotes the chosen measure of output, which in the context



of this paper will be deviations of non-hydrocarbon output from its long-run trend (Gordon and
Krenn, 2010). ay, is the intercept, while B, is the main coefficient of interest. As our principal focus
here is government expenditures g;, §; denotes the instrumented government expenditure estimate
(again in deviations from its long-run trend), in line with the specification provided in the instru-
menting equation. f, is the effect of instrumented government expenditures on non-hydrocarbon
output. Standard control variables are L lags of first-differenced non-hydrocarbon output, L lags
of the government expenditure variable itself, and L lags of t;, which is government income. Note
that in specifications of interest concerning the effect of fiscal income on non-hydrocarbon output,
the roles of g; and t, are simply flipped. Additionally, we control for a time-fixed effect ti.

Finding suitable instruments for the fiscal measure of interest (here, Ag;) is of utmost importance
due to the inherent presence of simultaneity bias when estimating the effects of fiscal policy. That
instrument must be uncorrelated with the estimation error of the effect of fiscal policy on the out-
put measure, but highly relevant for the fiscal measure of interest. Thanks to the choice of non-
hydrocarbon output gaps as the output quantity to target, and thanks to the institutional setup of
the GCC, this problem can be addressed robustly. Leveraging previous surprises to global hydro-
carbon demand, identified by Baumeister and Hamilton (2019), as exogenous variation in fiscal

income yields such an instrument for fiscal variables.

Our least trivial assumption is that these instruments do not violate the exclusion restriction; that
is, the joint set of Blanchard and Perotti (2002)-style shocks and the Baumeister and Hamilton
(2019) surprise global hydrocarbon demand components does not impact non-hydrocarbon out-
put through any other channel than its effect on government expenditures. This is formally con-
firmed in most cases using standard testing routines, such as the Sargan-Hansen test. The like-
liest concern for the exogeneity restriction is that global demand shocks can affect domestic non-
hydrocarbon output through changes to exports. But in the preferred measure, there is no correla-
tion between real exports and the exogenous variation that government income and/or expendi-
tures are instrumented with.”. Due to the identification of the shock component in Baumeister and
Hamilton (2019) through their structural model, such concerns are unlikely to be highly relevant,

even if they are not nullified.

Following Inoue et al. (2025), we construct error bands using a standard Huber-White correction,
which is sufficient as we control for past values of our outcome variable. The cumulative fiscal
multiplier of interest is directly recovered through the coefficients g, for the horizons = 0, ..., 10,
as the number of available data points is limited.

®We use one-period lags of the Baumeister and Hamilton (2019) shock component due to the probable delays in
fiscal policy measures in response to such global oil demand fluctuations, but our results are qualitatively robust to
using same-period innovations.

’One further economic channel that could impact the exclusion restriction of our instrumental variables is related
to broad economic sentiments (such as investor confidence), by which stabilizing changes to global fiscal policy are
induced while domestic non-hydrocarbon output can also be directly affected through a consumer confidence channel,
among others (Jo, 2014; Kilian and Murphy, 2014; Abiad and Qureshi, 2023).



3 Data

We focus on each of the six member countries of the Gulf Cooperation Council: Bahrain, Kuwait,
Oman, Qatar, Saudi Arabia, and the United Arab Emirates (UAE).® Depending on the exercise
conducted, we will either analyze each of the six countries separately, or all of them jointly by
pooling them appropriately. There are significant similarities in the macroeconomic setting across
the six countries of interest: first, all of them are major hydrocarbon exporters: between 10% and
60% of total domestic output can be directly attributed directly to rents from hydrocarbon sales
since 2010. Second, the fiscal sector itself matters immensely for any non-hydrocarbon dynamics:
in 2023, between 36% (Bahrain) and 84% (Kuwait) of non-hydrocarbon output can be directly
attributed to fiscal expenditures. Third, hydrocarbon sales are among the principal sources of

fiscal capacity, with the GCC economies featuring a generally narrower tax base.

Data on macroeconomic and fiscal aggregates in quarterly frequency is in part recovered through
each of the six GCC member country statistical authorities, and in part through their respective
fiscal authorities.” We collected data on headline fiscal expenditures and income, as well as on
the nature of expenditures (short-term current spending versus long-term capital spending) and
the nature of income (hydrocarbon-related income and other income). This data is provided by
the statistical authority in Bahrain, Qatar, and Saudi Arabia; and by the fiscal authority in Kuwait,
Oman, and the UAE. We manually compiled and aggregated this data, which is not proprietary, but
at the same time partially not readily available in a machine-readable intertemporal format.'? We
supplemented this with data on the price of oil (Brent Crude) from FRED and data on sovereign

indebtedness by the Bank for International Settlements.

We generally limit our focus to the effects of standalone fiscal policy, limiting the extent to which we
connect our results to concurrent monetary policy measures. The reason for this are the exchange
rate pegs prevalent across the GCC, which tie domestic monetary policy intrinsically to the conduct
of monetary policy in the US.!! These exchange rate pegs likely matter for fiscal multipliers insofar
as previous evidence hints at a link between broadly positive fiscal multipliers and local currency
pegs (Ilzetzki et al., 2013).

Our preparation of the data for the estimation is slightly more involved, since the data provided

8While enlarging the sample of countries is principally possible by incorporating other resource-rich MENA
economies, for instance, we decided to focus extensively on the six Gulf Cooperation Council countries due to their
relatively similar economic structure, characterized, e.g., by exchange rate pegs in most cases to the US dollar.

9Macroeconomic aggregates of interest include gross output, output net of hydrocarbon production (defined as
the difference of overall output and ‘mining-related output’, which is readily available across the GCC), demand com-
ponents of GDP, population quantities, the prevailing interest and exchange rates, the GDP deflator, and the overall
production flow of hydrocarbons.

1Al data can be found as part of the replication package, including the raw files from which we compiled our
datasets.

A1l GCC countries except Kuwait peg their local currency to the US dollar. The Kuwaiti dinar itself is pegged to an
undisclosed basket of currencies. Note that GCC interest rates can consequently be characterized as being cointegrated
with respect to the Fed Funds Rate (Bova, 2012).



by the statistical authorities has generally not been adjusted for seasonality. Thus, we performed

all necessary normalizations to remain in line with the literature on fiscal multipliers.

To rid the data of seasonal variation, we normalized the data with the help of the X13-ARIMA-
SEATS routine provided by the US Census Bureau when significant seasonal factors were found
to be present, as determined by the Kruskal-Wallis test. Thereafter, all relevant nominal variables
were deflated using the 2018Q4 GDP deflator and, where necessary, converted into USD equiva-
lents using the prevailing exchange rate. Since the stated goal is to assess the ability of fiscal policy
to stabilize business cycles, the trend of the real output measure is estimated with a fourth-degree
polynomial. This trend is then used to calculate the country-specific deviation of measured output
from trend - a ‘cyclical output gap’. The fiscal multiplier estimates measure the effects of fiscal
policy on this output gap quantity, following Gordon and Krenn (2010). We therefore effectively
focus in great detail on the ability of fiscal policy to influence cyclical fluctuations in output, which
is generally among the principal goals of stabilizing fiscal policy. Alternative normalizations, such
as by the current flow level of output, do not deliver similarly clear policy messages.

Given our identification assumption, which leverages demand-side fluctuations in the global oil
market, we are considering non-hydrocarbon output as the outcome variable of interest, as alluded to
above. The reason is that hydrocarbon output itself is directly influenced by changes to global hy-
drocarbon demand, which would tarnish our identification assumption. In addition to enhancing
the validity of our approach, we also expect an increase in the power of our results, since quan-
titatively measurable fiscal policy measures primarily influence the non-hydrocarbon portion of
output.

Our sample generally runs from Q1-2010 until Q2-2024, inclusive, yielding a total of at most 58
quarter-county observations. While our per-country sample size is indeed fairly limited, our cho-
sen estimation method nonetheless allows us to provide estimates while limiting concerns related
to bias in the estimates. Data for the years prior to 2010 is generally not available. The two notable
exceptions are Bahrain and the UAE. Our data sample for the UAE commences in Q1-2011, while
our sample for Bahrain begins in Q1-2015.'? Since the main focus is on real quantities, and not on
the concurrent inflationary dynamics, we finally deflate all variables to real terms using the local
GDP deflator.

4 Results

We now discuss our headline estimates of fiscal multipliers. Following our data normalization dis-
cussed in section 3, the fiscal multipliers provided here factually evaluate the ability of fiscal policy
to provide buffers in terms of influencing cyclical fluctuations of real non-hydrocarbon output from
trend, in line with the literature standard.

2While official data on quarterly fiscal policy and output for the years 2010-2014 is available for Bahrain, the quarter-
on-quarter variation of fiscal variables in the data is minimal. This impedes the estimation of the effects of fiscal policy.
The data on Bahrain in the years 2010-2014 is therefore excluded from the analysis.



4.1 Country-specific fiscal expenditure multipliers

We begin by analyzing the dynamic effects of headline fiscal expenditures on non-hydrocarbon output;
that is, we evaluate the dynamic effect of a one unit change in government expenditures to the

cyclical component of output in the short-run. Figure 1 provides the results.
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Figure 1: Fiscal multipliers retrieved from a Local Projection following equation (LP-IV), with government expenditures being
instrumented by a combination of a Blanchard and Perotti (2002)-style instrument and the oil demand shock components of
Baumeister and Hamilton (2019). Shaded areas represent 90% confidence intervals around the fiscal multiplier estimates.

The quantities depicted in figure 1 measure the cumulative response of output from period 0 until
the period depicted (in units) for a cumulative one unit fiscal impulse. Government expenditures
have been instrumented in line with the discussion in sections 2 and 3. There is broadly a sig-
nificantly positive effect of government expenditure on output across the board. This reinforces
the idea that fiscal policy in the GCC can be considered effective at combating cyclical variation
in non-hydrocarbon output. In terms of instrument validity, the Sargan-Hansen test robustly fails
to reject the null hypothesis at the impact horizons under consideration, with p-values generally
ranging between 0.15 and 0.8. Taking Saudi Arabia as an example, the Sargan-Hansen test val-
ues are 0.6732 on impact of the fiscal impulse, 0.8453 in the first quarter after the identified fiscal
impulse, and 0.6218 two quarters after the fiscal impulse. We therefore consider the exclusion re-
striction as likely to be satisfied.'> The patterns of fiscal multipliers, however, are different across

the GCC member countries and warrant further discussion.

BDetailed test statistics for all countries can be found in appendix table A.1.

10



In Bahrain, we find the present-value fiscal multiplier point estimate to be among the highest in the
GCC on impact. In the initial period, a 1 unit change in government expenditure leads to a 0.35 unit
change in non-hydrocarbon output. This is firmly placed within the range of estimates common-
place in the literature on fiscal multipliers estimated with state-of-the-art econometric methods.
However, given the short sample size, the estimate is uncertain and not statistically significantly
different from zero at conventional significance levels. Following the impulse period, the fiscal
multiplier generally remains insignificant in the estimation, with the point estimates varying be-

tween values slightly above and slightly below zero.

For Kuwait, we establish that a 1 unit change in government expenditure is associated with an
impact change in non-hydrocarbon output of 0.11 units. Subsequently, the effect of the fiscal im-
pulse on output is increasing, with a maximum estimate of the present-value multiplier around
0.23 eight quarters after the initial fiscal impulse. This is in line with existing literature estimates
for other small open economies under fixed exchange rates (Ilzetzki et al., 2013). The estimates for
Kuwait are furthermore broadly statistically significant until 10 quarters after the initial impulse,

which is far from trivial given the limited sample size.

Our multiplier estimates are also broadly positive in Oman, but the exact magnitude with which
fiscal policy influences non-hydrocarbon output dynamics is arguably varying over time following
the initial impulse. In the period of the fiscal impulse, the non-hydrocarbon output response to the
fiscal expenditure impulse is barely significantly different from zero. But in Oman, too, present-
value fiscal multipliers initially grow after the fiscal impulse period, peaking locally at around 0.3
one year after the initial fiscal impulse. At that point, the estimated fiscal multiplier is statistically

significantly different from zero at conventional confidence levels.

Estimated fiscal multipliers in Qatar indicate a generally significant response of non-hydrocarbon
output in response to expansionary fiscal shocks. For Qatar, a maximum cumulative fiscal multi-
plier on expenditures of 0.43 occurs after 10 quarters, meaning that an initial 1 unit fiscal expen-
diture shock causally relates to a cumulative output increase of 0.43 units over the subsequent 2.5

years.

Saudi Arabia displays robustly positive fiscal multipliers in response to changes in fiscal expendi-
tures. The estimates in the initial four quarters following the fiscal expenditure impulse display
significant changes in non-hydrocarbon output, with the present-value multiplier achieving a local
maximum at almost 0.4 units both on impact as well as one year after the fiscal impulse. Subse-
quent fiscal multiplier estimates for up to 12 quarters after the initial shock remain positive but are

statistically insignificant.

The UAE is broadly speaking an outlier in our estimation. While the multiplier on fiscal expen-
diture is decidedly positive in the period of the fiscal impulse, lying at around 0.34, it becomes
insignificant after one quarter. This implies that no statistically significant change in cumulative
non-hydrocarbon output following the fiscal expenditure impulse can be found. The estimate of

the effects of this fiscal policy on output remains insignificant, with point estimates becoming occa-
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sionally negative. While this may at first seem surprising, it is broadly in line with the literature that
finds the possibility of non-positive effects of fiscal expansions when private activity is crowded
out to a very large degree.

To sum up, fiscal multipliers are generally positive across the board in the GCC, although they are
at the same time significantly less than 1. We re-iterate that the results on the country-level must be
appreciated with some caution due to the limited sample size and our choice of local projections
as the econometric method of choice, which in combination yield relatively wide confidence bands
(Montiel Olea et al., 2025).

The results imply that fiscal policy in the GCC is overall effective at providing cyclical stabiliza-
tion to non-hydrocarbon output dynamics. There is, however, no “multiplying effect” from fiscal
expenditures in terms of its impact on business cycle stabilization. The estimates can be consid-
ered at the lower end of what is conventionally found for other countries. One possible cause of
this, following Capek et al. (2022), might be that we use headline aggregate fiscal expenditures:
as figure 4 of Capek et al. (2022) shows, using such gross expenditures leads to fiscal multiplier
estimates at the lower end relative to the careful analysis of individual fiscal instruments of choice.

Due to the lack of publicly available suitable data, however, we are not able to remedy this issue.*

4.2 Multipliers to variables other than headline fiscal expenditures

Headline fiscal expenditures are - not without reason - the natural first fiscal instrument to con-
sider when assessing the scope to which fiscal policy is able to influence local economic condi-
tions. Nonetheless, income-side fiscal policy measures remain important to the successful pursuit
of business cycle stabilization. So far, the chosen measure of fiscal expenditure was instrumented
by unexpected shifts to global hydrocarbon demand, altering present fiscal constraints. Consider-

ing instead fiscal income as the instrumented policy instrument of choice is principally plausible.

Therefore, we repeat the estimation process characterized in equation (LP-IV), but instrumenting
headline fiscal income in place of headline fiscal expenditures. Relative to the government ex-
penditure estimates, the income-side estimates are a little more difficult to rationalize given our
identification assumptions. The income-side multipliers presented here can be considered proxies
for absolute fiscal capacity, which may or may not be materialized through higher expenditures. In
contrast, the multiplier estimates on government expenditures directly provide fiscal multiplier es-
timates for situations in which a surprise change in global hydrocarbon demand leads to changes in
domestic non-hydrocarbon output through changes to fiscal expenditures. Thus, the expenditure-
side multipliers are estimates rooted in factual fiscal expenditures, whereas the estimates provided
here relate in a sense to potential expenditures.

4Tn appendix C we provide further details on the aggregate composition of government budgets in relation to our
data constraints.
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Fiscal Multiplier Estimates by country for Gross Income
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Figure 2: Fiscal multipliers retrieved from a Local Projection following equation (LP-1V), but with headline government income being
the fiscal impulse of interest, instrumented by a combination of a Blanchard and Perotti (2002)-style instrument and the oil demand
shock components of Baumeister and Hamilton (2019). Shaded areas represent 90% confidence intervals around the fiscal multiplier
estimates.

Figure 2 shows the main estimates of interest on the income side, capturing the cumulative effects
of changes in fiscal income on non-hydrocarbon output in GCC economies. The results here are
decidedly less clear than in the case of fiscal expenditures. Unlike fiscal expenditures, there is
no clear statistically significant positive relationship between fiscal income and non-hydrocarbon

output.

Bahrain displays the most significant response across the GCC in general, with significantly posi-
tive fiscal income multipliers of around 0.5 when a fiscal impulse is observed. A measured 1 unit
increase in fiscal income therefore relates to a 0.5 unit increase in the preferred output measure.
Over time, the cumulative multipliers decrease to being slightly negative three quarters after the
impulse, and the estimates are generally statistically insignificant outside of the initial few periods.

Kuwait and Qatar display quite similar patterns, with fiscal multipliers on fiscal income being
marginally below zero initially. Subsequently, the multipliers are increasing to above zero around
two years after the fiscal impulse. These estimates point at a gradual relationship between fiscal
income and rebounds to cyclical fluctuations in non-hydrocarbon output, albeit in a quantitatively

very limited sense.

Oman and the UAE make up another group of countries displaying similar patterns. Income-side
multipliers are generally below zero from the onset of the fiscal impulse for the first three years
after that impulse. In the case of Oman, the multiplier estimates are even significantly negative,
hinting at the possibility of a decrease of 0.3 units in non-hydrocarbon GDP around one year after
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a 1 unit shock to fiscal income.

Finally, Saudi Arabia’s income-side fiscal policy as measured through fiscal multipliers appears to
have barely any effect on non-hydrocarbon output, being broadly insignificant except for a small
positive fiscal multiplier in the period of the initial impulse of around 0.17.

The bottom line of this exercise is that the effects of fiscal income on non-hydrocarbon output are
not as clear as for fiscal expenditures. In particular, common literature estimates on income mul-
tipliers frequently specify tax multipliers, which are commonly expected to be negative: surprise
tax hikes usually crowd out private sector activity, leading to negative fiscal multiplier estimates
on government income. This crowding out can be either through a reduction of disposable income
leading to decreased private consumption, or through diminished private-sector investment due
to possible investments turning NPV-negative.

The context of the GCC is vastly different. Most of the fiscal income raised in the GCC is rooted in
hydrocarbon sales, and our instruments are plausible predictors for surprise changes to such income
in particular. Thus, our income-side multiplier estimates are unlikely to be driven by a crowding-
out of private activity, since changes to domestic private sector behavior have little effect on gross
fiscal income.!> Nonetheless, the estimates provided here might conflate the possibly positive
effects of higher hydrocarbon sale income with the possibly negative effects of changes in taxa-
tion.'® From a policy perspective, income-side policy does not appear to meaningfully influence
cyclical non-hydrocarbon output in the GCC. In terms of macroeconomic stabilization of the non-
hydrocarbon environment, the message is that changes to fiscal income do not perpetuate directly
to output dynamics. Instead, once such changes to income are passed through to fiscal expendi-
tures, output-stabilizing motives of fiscal policy can be attained.

The previous exercises and analyses were constrained by the limitations caused by the short sam-
ple size of at most 58 quarter-year observations for the six GCC economies. However, more in-
depth questions related to fiscal multipliers in the GCC are of obvious importance, such as state-
dependence or the consideration of more specific parts of fiscal income or expenditures. To answer
such questions, we now undertake steps to bolster the statistical power of our estimation exercise.

We therefore now move on to analyzing the efficacy of more granular fiscal instruments (to the

15Since the non-oil revenues are furthermore mostly VAT /sales within the context of the GCC, any non-oil fiscal
income estimates are likely relatively cyclical by nature.

16Given the nature of fiscal income in the GCC, what we observe here is unlikely to be considered fiscal policy in
the sense of taxation policy and its conduciveness to business cycle stabilization, which is the usual rationalization
through which fiscal income policy influences cyclical fluctuations in output. Here, given the narrow tax base and our
leveraging of hydrocarbon demand shocks to identify truly exogenous variation, we basically measure the direct effects
of fiscal space on non-hydrocarbon output. In that sense, while the first-stage of the estimation likely benefits from
considering fiscal income, the second-stage of our analysis is less likely to showcase meaningful effects, as we basically
observe the effects of hydrocarbon demand shocks on potential fiscal expenditures here. In any case, what we measure
here is completely unrelated to the standard story of tax hikes cooling down the business cycle. Our story appears to
be generally confirmed as we generally do not observe significantly negative multipliers when looking at the effects of
fiscal income on non-hydrocarbon output, which is the usual direction observed.
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degree possible) on the aggregate GCC level. The country-level data used before is now pooled
and used in a single estimation with time-invariant country-specific fixed effects. The one very
simple advantage is the increase in statistical power by pooling all GCC economies for which data
is available.!” With that increase in statistical power, it is possible to consider the effects of spe-
cific fiscal sub-instruments, such as investment (capital spending) or day-to-day spending (current
spending), on the output measure.

In terms of the econometrics, we simply pool all countries together without country-specific weight-
ing. We then estimate a version of equation (LP-IV) which accounts in addition for a country-

specific fixed effect, absorbing any elements inherent to time-invariant country-level mechanisms.

This additional exercise therefore considers the ability of individual fiscal instruments to provide
the short-sun stabilization desired of fiscal policy. To that end, fiscal expenditures are separated into
capital spending and current spending, and fiscal income is separated into hydrocarbon income
and other (non-hydrocarbon).

Panel-wide fiscal multiplier estimates
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Figure 3: Pooled local projection results for aggregate fiscal expenditures, aggregate fiscal income, and specific sub-categories of each
of them in the GCC, following the specification in equation (LP-IV), but with an additional country-level fixed-effect.

Figure 3 presents the headline fiscal multiplier estimates in an estimation for the entire panel of
GCC economies for each fiscal instrument considered. The results are generally reassuring and
confirm the previous findings, although the point estimates are slightly lower. Leveraging the
statistical power of the GCC-wide panel dataset, gross government expenditure (top left panel)
displays significant and persistent multipliers of around 0.1-0.25 from the initial period until three
years after the expenditure impulse, meaning that a 1 unit change in fiscal expenditures in the GCC

7For Bahrain, Saudi Arabia, and the UAE, complete data on all variables is available. For Kuwait and Oman, there
are only limited data samples for the individual fiscal instruments spanning at most 5 years; and for Qatar, there exists
only data on aggregate income and expenditures, but nothing specific on specific income or expenditure instruments.
Figure C.1 in the appendix provides this decomposition for the year 2023.
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translates to a 0.1-0.25 unit change of non-hydrocarbon GDP on average. This change persists well
into the medium term, as the fiscal multipliers remain significantly positive 10 quarters after the
initial impulse.

This change in non-hydrocarbon output can be associated with changes in the government cur-
rent spending component of total government expenditures. The multiplier estimates capturing
the effect of current spending on non-hydrocarbon output are qualitatively and quantitatively very
similar to the effects of total government expenditure. As for capital spending, no plausible sig-
nificant effect of such capital spending on cyclical fluctuations in non-hydrocarbon GDP is found.
This should not come as a surprise, since the positive effects of capital spending can take years,
or even decades, to materialize fully. Such government capital spending mostly influences poten-
tial output, not its cyclical variation. In addition, public capital spending in the GCC countries is
also conducted through Sovereign Wealth Funds (SWFs) and State-Owned Enterprises (SOEs),
which are not fully captured by consolidated government expenditure statistics. Omitting these
elements might bias our multiplier estimates downwards. However, obtaining publicly available
quantitative data on SWFs and SOEs that can be integrated with quarterly government expenditure

statistics is not feasible.

The estimates of the effects of government income (depicted in the bottom row) also confirm the
previous findings. In particular, changes to sovereign income are generally statistically insignifi-
cant, except for a brief period two quarters after the initial fiscal impulse with a negative govern-
ment income multiplier of -0.08. Changes to government income themselves do not seem to be
related to subsequent positive changes in non-hydrocarbon output.

Splitting government income up into non-hydrocarbon and hydrocarbon-related income confirms
the robustness of the estimation methodology. The estimated multipliers are mainly driven by
changes to tax (and other non-hydrocarbon) income, which are generally insignificant and cen-
tered around zero. Zooming into hydrocarbon income, multiplier estimates are orders of mag-
nitude smaller, being effectively zero. This is a direct consequence of the estimation approach:
because the estimation leverages exogenous changes to hydrocarbon demand as instruments for
changes in the government income variable of interest, virtually all variation in that fiscal measure
coming from the shocks is absorbed by the first-stage estimation. Additionally, as the output mea-
sure concerns non-hydrocarbon output, hydrocarbon income is exempt from the output measure

in an accounting sense.

4.3 The state-dependence of fiscal multipliers

Local projections offer the advantage that they allow the direct calculation of state-dependent fiscal
multipliers, which would be more tedious under estimation methods leveraging additional cross-
equation restrictions, given our limited sample size. More importantly, when estimating a form of
state-dependence in VARs, the estimation can bear the inherent assumption that the economy will
remain in the state at which the VAR is estimated. For cases of interest in the fiscal context, such as
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the presence of expansions/contractions against the backdrop of any chosen fiscal policy measure,
this is not a tenable assumption.

We make use of the benign properties of our estimation method, attempting to evaluate more
directly the efficacy of fiscal policy in the GCC during recessions. Following our previous results,
we focus here on headline government expenditures. Since a certain degree of statistical power
and sampling variation is needed to obtain state-dependent estimates, which is barely feasible
at our sample length when considering each economy on its own, we pool all countries together
(given their broad similarities in terms of their economic structure and their partial dependence on
hydrocarbon generation), and leverage the additional cross-country variation to pin down whether

fiscal multipliers are larger in recessions or in expansions.

The specification of the local projection equation relevant for this context is the following;:

L
Yetoh = Yet—1 = &en + ;BhAgct + Z (r)/lh (yc,t—l - yc,t—l—l) + Yon (gc,t—l - gc,t—l—l)

=1
+Yanlteror = topi1)) HH+ T+ tigpyy,  VRELD,.,12},R = (0,1} (LP-IV-SD)
Ag.y =a+ 6 BP.; + 5zBHc1,t + 53BHCZ,t +ét, VR ={0,1}. (Instrumenting equation)

where R is abinary recession indicator, where recessions are specified as following negative quarter-
on-quarter real GDP growth rates, the lowercase c indexes each individual country, and T'. are
country-level fixed effects. In terms of the instrument construction, note that the exogenously sup-
plied shock elements from Baumeister and Hamilton (2019) are necessarily equal across countries,
but additional variation is provided by the Blanchard-Perotti style instrument that is also used in
the above IV specification. To facilitate correct inference in the panel context, we adjust the stan-
dard error construction for heteroskedasticity and autocorrelation-robustness using the method of
Driscoll and Kraay (1998).

Figure 4 provides the main result of this exercise. The blue line depicts the fiscal multiplier as
estimated following equation (LP-IV-SD) when a given country enjoys an economic expansion,
while the red line depicts the fiscal multiplier for recessionary periods.

The results are very stark: the fiscal multiplier is not significantly different from zero in periods
of economic expansion; that is, when non-hydrocarbon GDP growth is positive, output cannot
be boosted significantly through a fiscal expansion. When a country is in a recessionary period,
however, we can observe significantly positive present-value fiscal multipliers, peaking at about 0.3
five quarters after the initial fiscal impulse, and remaining significantly above zero for up to three
years. Thus, a 1 unit increase in fiscal expenditure increases non-hydrocarbon output by 0.3 units
over five quarters when that fiscal impulse is sent in a recession. Therefore, proactive fiscal policy

aiming at cyclical stabilization of non-hydrocarbon output is effective during recessions. However,
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expenditure-side fiscal policy does not yield expansionary outcomes when the economy is outside

of a recession.
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Figure 4: Evidence on the state-dependence of fiscal multipliers in the GCC economies following our specification of state-dependent
panel local projections in equation (LP-IV-SD). Shaded areas represent 90% confidence intervals.

5 Conclusion

This paper provided estimates of fiscal multipliers across broad classes of policy instruments in the
member countries of the Gulf Cooperation Council (GCC). We view this exercise as informative,
since the unique nature of fiscal income dynamics in the GCC allows for a relatively clear identi-
fication of exogenous shocks to fiscal capacity by leveraging exogenous changes to hydrocarbon

demand, which in turn provide variation in local fiscal budgets across the GCC.

Despite prevailing sample size limitations, we provided fiscal multiplier estimates for all individual
GCC members and across the whole GCC together. The main policy tool of interest are short-
term fiscal expenditures, which we relate to subsequent changes in non-hydrocarbon output. The
multiplier estimates both for individual countries and for the entire GCC range between 0.1 and
0.4 one year after the impulse. This indicates that a 1 unit change in government expenditures can
be generally related to a 0.1-0.4 unit change in output. The only outliers are Bahrain and the UAE,
for whom no significant positive effects one year after the impulse can be found. In both instances,
however, data limitations might have hampered the estimation more than for the other four GCC
economies. While the effect for fiscal expenditures is generally positive and significant, little to no

effects are found for changes to fiscal income.

In terms of policy messages, our results reinforce the perspective that fiscal expenditures are not a

panacea to influence economic activity, but when deployed in the right circumstances, they are a
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powerful economic tool. Considering first the role of fiscal policy for cyclical output stabilization,
the estimates indicate generally positive fiscal multipliers for government expenditures in the GCC
and in most member countries. The estimates are generally larger during economic downturns,
such that fiscal policy is more effective at influencing output during times of economic dearth in
the GCC. Even in such cases, however, fiscal expenditure multipliers are generally significantly
below one, indicating that the overall impact of fiscal policy is significant, but modest. A more
granular analysis of individual fiscal instruments might enhance the results and provide more sig-
nificant estimates, as an instrument-level analysis more effectively controls for automatic stabilizers

ingrained in fiscal expenditures.

Despite the relative robustness of the results thanks to the use of state-of-the-art econometric meth-
ods, the provision of longer-run data will be one of the first steps that must be considered in the
future to improve the present estimates. While the use of modern econometric methods allows
the sidelining of a number of concerns present in the literature previously, the lack of data from
the pre-2010 period hinders the ability to attain results with a very high degree of precision. An
additional verification of the exogenous variation utilized here through a narrative account would
further enhance the validity of the presented estimates. Both of these suggestions would further
benefit from more granular data, especially instrument-level data in quarterly frequency. Such
data would allow interested researchers and policymakers the consideration and evaluation of
specific policy tool, controlling for in-built automatic stabilizers within the conduct of fiscal policy.
Finally, supplementing the empirical analysis presented here with a model-based evaluation of
fiscal multipliers is a further useful step to rationalize the mechanisms shaping fiscal multipliers.

References

Abiad, A. and I. A. Qureshi (2023). The Macroeconomic Effects of Oil Price Uncertainty. Energy
Economics 125, 106839.

Al Marzogqi, R., S. Ben Slimane, and S. Altamimi (2023). Nonlinear Fiscal Multipliers in Saudi
Arabia. Economies 11(1), 11.

Al Moneef, M. and F. Hasanov (2020). Fiscal Multipliers for Saudi Arabia Revisited. Discussion
Paper ks—2020-dp21; King Abdullah Petroleum Studies and Research Center: Riyadh, Saudi Arabia.

Auerbach, A. J. and Y. Gorodnichenko (2012). Measuring the Output Responses to Fiscal Policy.
American Economic Journal: Economic Policy 4(2), 1-27.

Baumeister, C. and J. D. Hamilton (2019). Structural Interpretation of Vector Autoregressions with
Incomplete Identification: Revisiting the Role of Oil Supply and Demand Shocks. American Eco-
nomic Review 109(5), 1873-1910.

Blanchard, O. and R. Perotti (2002). An Empirical Characterization of the Dynamic Effects
of Changes in Government Spending and Taxes on Output. The Quarterly Journal of Eco-
nomics 117(4), 1329-1368.

Bogeti¢, Z. and D. Naeher (2025). Fiscal Pro-Cyclicality Revisited: Global, Regional, and Country-
Level Evidence with a Spotlight on MENA. Economic Analysis and Policy 87, 569-584.

19



Bova, E. (2012). Interest Rate Spread in the GCC: The Role of Monetary Policy Intervention. IMF
Working Paper.

Capek, J.,J. Crespo Cuaresma, J. Holler, and P. Schuster (2022). Fiscal Multipliers in a Small Open
Economy: The Case of Austria. Oxford Economic Papers 74(2), 412-430.

Driscoll, J. C. and A. C. Kraay (1998). Consistent Covariance Matrix Estimation with Spatially
Dependent Panel Data. Review of Economics and Statistics 80(4), 549-560.

Gordon, R.J. and R. Krenn (2010). The End of the Great Depression 1939-41: Policy Contributions
and Fiscal Multipliers. Technical report, National Bureau of Economic Research WP no. 16380.

Hasanov, E. J., N. Alkathiri, S. A. Alshahrani, and R. Alyamani (2022). The Impact of Fiscal Policy
on Non-Oil GDP in Saudi Arabia. Applied Economics 54(7), 793-806.

Hemrit, W. and N. Benlagha (2018). The Impact of Government Spending on Non-Oil-GDP in
Saudi Arabia (Multiplier Analysis). International Journal of Economics and Business Research 15(3),
350-372.

llzetzki, E., E. G. Mendoza, and C. A. Végh (2013). How Big (Small?) are Fiscal Multipliers?
Journal of Monetary Economics 60(2), 239-254.

IMF (2024). Saudi Arabia: 2024 Article IV Consultation-Press Release; and Staff Report. IMF Staff
Country Reports 2024/280, International Monetary Fund.

Inoue, A., O. Jorda, and G. M. Kuersteiner (2025). Inference for Local Projections. The Econometrics
Journal, utaf004.

Jo, S. (2014). The Effects of Oil Price Uncertainty on Global Real Economic Activity. Journal of
Money, Credit and Banking 46(6), 1113-1135.

Jorda, O. (2005). Estimation and Inference of Impulse Responses by Local Projections. American
Economic Review 95(1), 161-182.

Jorda, O., S. R. Singh, and A. M. Taylor (2024). The Long-Run Effects of Monetary Policy. Review
of Economics and Statistics, 1-49.

Jorda, O. and A. M. Taylor (2025). Local Projections. Journal of Economic Literature 63(1), 59-110.

Kénzig, D. R. (2021). The Macroeconomic Effects of Oil Supply News: Evidence from OPEC An-
nouncements. American Economic Review 111(4), 1092-1125.

Kilian, L. (2009). Not all Oil Price Shocks Are Alike: Disentangling Demand and Supply Shocks
in the Crude Oil Market. American Economic Review 99(3), 1053—1069.

Kilian, L. and D. P. Murphy (2014). The Role of Inventories and Speculative Trading in the Global
market for Crude Oil. Journal of Applied Econometrics 29(3), 454—478.

Mendes, A. and S. Pennings (2025). One Rule Fits All? Heterogeneous Fiscal Rules for Commod-
ity Exporters when Price Shocks Can Be Persistent: Theory and Evidence. Review of Economic
Dynamics 55, 101239.

Montiel Olea, J. L., M. Plagborg-Moller, E. Qian, and C. K. Wolf (2025). Local Projections or VARs?
A Primer for Macroeconomists. NBER Macroeconomics Annual, forthcoming.

20



Nicholls, D. F. and A. L. Pope (1988). Bias in the Estimation of Multivariate Autoregressions.
Australian Journal of Statistics 30(1), 296-309.

Perotti, R. (2005). Estimating the Effects of Fiscal Policy in OECD Countries. Available at SSRN
717561.

Piger, ]. and T. Stockwell (2025). Differences from Differencing: Should Local Projections with Ob-
served Shocks be Estimated in Levels or Differences? Journal of Applied Econometrics, forthcoming.

Plagborg-Meller, M. and C. K. Wolf (2021). Local Projections and VARs Estimate the Same Impulse
Responses. Econometrica 89(2), 955-980.

Ramey, V. A. (2016). Macroeconomic Shocks and Their Propagation. Handbook of Macroeconomics 2,
71-162.

Ramey, V. A. (2019). Ten Years After the Financial Crisis: What Have We Learned from the Re-
naissance in Fiscal Research? Journal of Economic Perspectives 33(2), 89-114.

Ramey, V. A. and S. Zubairy (2018). Government Spending Multipliers in Good Times and in Bad:
Evidence from US Historical Data. Journal of Political Economy 126(2), 850-901.

Stock, J. H. and M. Yogo (2005). Testing for Weak Instruments in Linear IV Regression. In Iden-
tification and Inference for Econometric Models: Essays in Honor of Thomas Rothenberg, pp. 80-108.
Cambridge University Press.

The World Bank (2025). Gulf Economic Update - Smart Spending, Stronger Outcomes: Fiscal
Policy for a Thriving GCC. International Bank for Reconstruction and Development /The World Bank.

Vagliasindi, M. and N. Gorgulu (2021). What Have We Learned About the Effectiveness of In-
frastructure Investment as a Fiscal Stimulus? A Literature Review. World Bank Policy Research
Working Paper Series No. 9796.

21



Appendix

A Appendix A. Further figures and tables

Here, we supplement our headline results from section 4 with figures and tables that underline the
validity of the instruments used in our estimation, as well as of the relatively benign size of the IV

estimation bias when taking our limited sample size into account.

H Country Horizon | Forecast ‘ SE ‘ F-Val. ‘ Sargan p-val. H
Bahrain 0 0.3216 0.2345 | 2572.83 | 0.5316
Bahrain 1 0.3062 0.3542 | 1214.13 | 0.6778
Bahrain 2 0.3959 0.4313 | 2683.20 | 0.7250
Bahrain 4 0.0896 0.1413 | 2329.39 | 0.6106
Bahrain 8 —0.0902 | 0.3686 | 334.71 | 0.2375
Kuwait 0 0.1092 0.0356 | 100.03 | 0.3262
Kuwait 1 0.1072 0.0320 | 98.45 0.3097
Kuwait 2 0.1309 0.0312 | 78.10 0.3114
Kuwait 4 0.2162 0.0575 | 81.39 0.6734
Kuwait 8 0.2435 0.0780 | 46.81 0.3284
Oman 0 0.0985 0.0599 | 143.64 | 0.1675
Oman 1 0.1784 0.1133 | 275.97 | 0.2251
Oman 2 0.1114 0.0596 | 500.22 | 0.2168
Oman 4 0.2919 0.0862 | 466.30 | 0.2245
Oman 8 0.2053 0.1832 | 166.71 | 0.7410

Qatar 0 0.0275 0.0496 | 34.42 0.3866
Qatar 1 0.1583 0.0524 | 42.70 0.2796
Qatar 2 0.2514 0.0832 | 47.86 0.2648
Qatar 4 0.3015 0.0965 | 102.53 | 0.5025
Qatar 8 0.3259 0.1114 | 99.31 0.7471
Saudi Arabia 0 0.3664 0.0775 | 275.40 | 0.6732
Saudi Arabia 1 0.1867 0.1011 | 313.39 | 0.8453
Saudi Arabia 2 0.2221 0.0999 | 379.11 | 0.6218
Saudi Arabia 4 0.3420 0.1160 | 430.91 | 0.4300
Saudi Arabia 8 0.3703 0.2391 | 397.45 | 0.8212
UAE 0 0.3473 0.1095 | 2002.79 | 0.1802
UAE 1 0.2291 0.2710 | 1722.04 | 0.1352
UAE 2 —0.0036 | 0.1176 | 1924.34 | 0.2376
UAE 4 —0.0093 | 0.2167 | 3075.35 | 0.2391
UAE 8 —0.1784 | 0.1386 | 8689.87 | 0.8028

Table A.1: Multiplier estimates and test results underpinning figure 1
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Table A.1 provides additional information on the fiscal multiplier estimates obtained using the
one-step local projection approach favored by Ramey and Zubairy (2018). The estimates and stan-
dard errors correspond to the values depicted in figure 1. The depicted F-values in the fourth
column concern the first-stage of the estimation, broadly reflecting the significance of the instru-
menting regression.'® Reassuringly, the instruments appear to be highly significant across the
board. The lowest significance of the first-stage regression can be observed in Qatar, which is not
too surprising since Qatar depends majorly on the export of gas, whereas our instrumenting ap-
proach is particularly well-suited for oil exporters. Nonetheless, all depicted F-statistics indicate
that our chosen instruments are broadly relevant, exceeding the critical values advocated by Stock
and Yogo (2005) at conventional levels. Finally, the sixth column of the table presents the p-values
of the Sargan-Hansen test of overidentifying restrictions. As the null hypothesis underpinning
the test generally isn’t rejected, we can generally consider the instruments to satisfy the necessary
exclusion restriction.

Tables A.2 and A.3 supplement the above results, summarizing the findings on the estimated mul-
tipliers for both gross fiscal income in the individual GCC economies and for the wider set of fiscal
instruments considered in the panel setting. In terms of the validity of our proposed identification,
the results on income multipliers broadly mirror our findings for the expenditure multipliers. In
the panel setting depicted by table A.3, however, the Sargan-Hansen test indicates some potential
restrictions of our identifying assumption, especially at short horizons.

H Country Horizon | Forecast ‘ SE ‘ F-Val. ‘ Sargan p-val. H
Bahrain 0 0.4968 0.1992 | 2115.25 | 0.4891
Bahrain 1 0.3552 0.1927 | 2370.50 | 0.5861
Bahrain 2 0.5332 0.2907 | 2679.45 | 0.6734
Bahrain 4 0.1195 0.1463 | 2564.34 | 0.6363
Bahrain 8 —0.0994 | 0.4152 | 453.15 | 0.2556
Kuwait 0 —0.0590 | 0.0289 | 350.17 | 0.3271
Kuwait 1 —0.0544 | 0.0518 | 353.42 | 0.2214
Kuwait 2 —0.0747 | 0.0662 | 92.60 0.1325
Kuwait 4 —0.0476 | 0.0757 | 324.93 | 0.8441
Kuwait 8 0.1580 0.0747 | 309.86 | 0.6065
Oman 0 —0.3179 | 0.0762 | 161.86 | 0.2421
Oman 1 —0.2914 | 0.1221 | 131.10 | 0.1786
Oman 2 —0.3729 | 0.1021 | 163.38 | 0.2211
Oman 4 —0.3751 | 0.1268 | 102.16 | 0.1402
Oman 8 —0.2997 | 0.1849 | 128.30 | 0.7879
Qatar 0 —0.0295 | 0.0109 | 16.51 0.2998
Qatar 1 —0.0367 | 0.0206 | 19.82 0.1843

8 Appendix D further details the first-stage results.
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Qatar 2 —0.0412 | 0.0181 | 21.78 0.1984
Qatar 4 —0.0028 | 0.0501 | 13.66 0.5623
Qatar 8 0.0303 0.0483 | 28.65 0.7380
Saudi Arabia 0 0.1490 0.0922 | 60.47 0.6084
Saudi Arabia 1 0.0538 0.0817 | 93.52 0.6895
Saudi Arabia 2 —0.0098 | 0.1200 | 62.43 0.6909
Saudi Arabia 4 —0.0180 | 0.1634 | 72.43 0.3449
Saudi Arabia 8 0.0803 0.2500 | 59.48 0.9290
UAE 0 —0.2158 | 0.0980 | 398.34 | 0.2219
UAE 1 —0.1554 | 0.1834 | 167.59 | 0.2168
UAE 2 —0.1726 | 0.1281 | 121.58 | 0.3356
UAE 4 —0.1877 | 0.1688 | 168.00 | 0.2837
UAE 8 —0.2434 | 0.2725 | 167.10 | 0.6149

Table A.2: Multiplier estimates and test results underpinning figure 2

Variable Horizon | Forecast ‘ SE ‘ F-val. ‘ Sargan p-val. H
expenditures 0 0.1055 0.0317 | 165.18 | 0.0418
expenditures 1 0.1363 0.0415 | 169.34 | 0.0484
expenditures 2 0.1471 0.0451 | 152.94 | 0.0472
expenditures 4 0.2201 0.0617 | 146.13 | 0.7059
expenditures 8 0.2294 0.0861 | 118.16 | 0.7108

cap_exp 0 0.2971 0.1777 | 19.65 | 0.0646

cap_exp 1 —0.1781 | 0.2518 | 19.49 | 0.0446

cap_exp 2 —0.0500 | 0.2743 | 19.11 | 0.0756

cap_exp 4 0.8620 0.4677 | 19.30 | 0.4261

cap_exp 8 0.4742 0.5301 | 20.63 | 0.7216

curr_exp 0 0.1113 0.0289 | 54.53 | 0.0436

curr_exp 1 0.1150 0.0417 | 54.56 | 0.0325

curr_exp 2 0.1038 0.0391 | 51.85 | 0.0435

curr_exp 4 0.1833 0.0570 | 51.07 | 0.5412

curr_exp 8 0.2112 0.0709 | 48.20 | 0.8221

income 0 —0.0338 | 0.0208 | 57.18 | 0.0295

income 1 —0.0431 | 0.0303 | 60.32 | 0.0339

income 2 —0.0635 | 0.0287 | 62.73 | 0.0474

income 4 —0.0354 | 0.0511 | 56.54 | 0.5683

income 8 0.0383 0.0824 | 51.46 | 0.9023

non-hydr. income 0 0.0267 0.0738 | 68.84 | 0.0647
non-hydr. income 1 0.1226 0.1060 | 66.75 | 0.0425
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—0.0079 | 0.1223 | 63.67 | 0.1120
0.1510 0.1215 | 62.90 | 0.3435
0.3349 0.1490 | 77.84 | 0.9873
—0.0006 | 0.0011 | 7.06 0.0717
—0.0018 | 0.0008 | 8.47 0.1341
—0.0025 | 0.0012 | 8.79 0.4012
—0.0018 | 0.0018 | 9.44 0.4977
—0.0014 | 0.0019 | 10.43 | 0.6546

non-hydr. income
non-hydr. income

non-hydr. income

hydr. income
hydr. income
hydr. income

hydr. income

R = N = Ol = DN

hydr. income

Table A.3: Multiplier estimates and test results underpinning figure 3

B Appendix B. Additional robustness checks

Our main specification laid out in section 2 has been confined to a single specific estimate, which
was based on a local projection, with the fiscal policy choice variable of interest being instrumented
by a combination of a Blanchard and Perotti (2002)-style unexpected fiscal expenditure or income
component, and the global hydrocarbon demand shock component recovered by Baumeister and
Hamilton (2019).

To prove the relative robustness of the estimates, we now provide a wider set of estimates. In
that, we restrict ourselves to analyzing the effects of headline government expenditures, which were
the main fiscal policy variable of interest in the preceding sections. There will be no evidence
presented here on any other fiscal policy variable considered above.

We will work with vector autoregressions and local projections alike, utilizing various combina-
tions of instruments. While we do not report individual results for each of the instruments utilized,
we nonetheless intend to provide a general picture confirming the robustness of our headline re-

sults.

In terms of the methodological differences, we work with structural vector autoregressions (us-
ing a simple Cholesky ordering in a basic three-variable fiscal SVAR, as well as adding additional
variables following Perotti (2005) and, finally, instrumenting fiscal expenditures following Blan-
chard and Perotti (2002)); as well as with the previously discussed LP-IV approach, although we
here vary the sets of instruments for headline fiscal expenditures. While in our main specification
we used the joint set of an unexpected fiscal expenditure component (4 la Blanchard and Per-
otti (2002)) and the global hydrocarbon demand shock components of Baumeister and Hamilton
(2019), we here consider each of these components separately. Additionally, we leverage parts of
the oil price supply series of Kanzig (2021),'” as well as the (updated) surprise component to the
index of global oil market activity of Kilian (2009). Furthermore, we consider varying lag lengths
of the instruments to fiscal expenditures to capture possible lags in the spillovers from the pos-
tulated exogenous shock component to materialized fiscal expenditures, in line with a plausible

¥In our view, given the fact that OPEC decisions themselves are plausibly driven by considerations intrinsic to fiscal
budgeting in the GCC, these are more difficult to rationalize as instruments for the estimation of fiscal multipliers.
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implementation lag.

Methods SVAR; LP
Instruments | For SVAR: recursive Cholesky ordering (fiscal impulse of interest sorted

first), and recursive ordering with an additional fiscal shock variable
(either following Blanchard and Perotti (2002) or recovered through
Baumeister and Hamilton (2019)) ordered first; for LP: fiscal impulses
a la Blanchard and Perotti (2002) or hydrocarbon market surprise com-
ponents following Kilian (2009), Baumeister and Hamilton (2019), or
Kéanzig (2021) at various lag lengths of up to one year

Controls Some subset of {CPI inflation, overall debt levels, or lags of fiscal policy
variables and the outcome variable of interest}

Table B.1: Modeling variations used in the appendix

Figure B.1 summarizes the unweighted average estimate of the fiscal multiplier on government
expenditure in each of the GCC countries up to 8 quarters after the identified impulse. We do not
display the SVAR estimates for Bahrain and the UAE, which are generally unreliable. Across the
specifications considered (in line with table B.1), our results from section 4 are broadly confirmed,
indicating that fiscal multipliers are generally slightly below one. The estimates recovered using
SVARSs are overall larger, in line with a possible upward estimation bias.

Average Expenditure Multipliers Across Time by Country
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Figure B.1: Overall average fiscal multipliers from all joint specifications, as given by table B.1

Figures B.2 and B.3 provide histograms of the estimated one-year ahead multipliers on fiscal ex-
penditures in each GCC country. In figure B.2, we plot a histogram of all multipliers (although we
truncate them at -3 and 5 for better readability) together with an estimated density, whereas figure

B.2 separates the estimated multipliers by choice of estimation method. The estimated one-year
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ahead multipliers are again generally positive. Our estimates recovered using local projections

exhibit less variance, whereas the SVAR estimates are overall more dispersed.

Fiscal Multiplier Distributions by Country
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Figure B.2: Distribution of one-year ahead fiscal multipliers on government expenditure.
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Fiscal Multiplier Distributions: SVAR vs. LP
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Figure B.3: Distribution of one-year ahead fiscal multipliers on government expenditure - separated by SVAR and LP estimations.

Now, we focus on the LP-IV estimates. Zooming into the dispersion of the LP-IV estimates across
time, figure B.4 finally presents the evolution of all recovered local projection estimates for the first
10 quarters after the initial instrumented fiscal expenditure impulse.’’ The red line depicts the
median estimate, whereas the gray lines present all other estimates. Whereas there is significant
dispersion across all countries, the overall finding of slightly positive multipliers that are generally

smaller than 1 is confirmed.

20We truncate the y-axis to the interval [—4, 4] to improve the readability of the plot.
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Local Projection Estimates with Confidence Bands by Country - all long-difference LPs
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Figure B.4: Estimates of expenditure multipliers recovered using equation (LP-IV) with varying sets of instruments.

Summarized, the main takeaway is that SVAR estimates indeed appear to be relatively unreliable
in the face of the constraints faced by our data in terms of overall data quality and sample length.
While there are some differences in the results of our local projection depending on its exact spec-
ification and depending on the exact way with which fiscal policy variables are instrumented, our
estimated multipliers appear to be broadly robust and the headline estimates lie firmly in the mid-
dle of potential multiplier estimates on non-hydrocarbon output.

C Appendix C. Additional details on government budgets in the GCC

To provide further context in relation to headline government income and expenditures, we here
briefly present a decomposition of the aggregate government budget constraint that is in line with
the multiplier estimation by instrument conducted in section 4. Figure C.1 provides this decom-
position for the year 2023 for all GCC economies, splitting the income and expenditure sides of the
consolidated government budget constraint to the degree that is possible with the quarterly data
that we assembled.
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Sovereign Income & Expenditure per capita in 2023
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Figure C.1: Decomposition of aggregated government budgets per capita across the GCC.

This decomposition highlights the limitations to which the bulk of our analysis in the paper cannot
be further split by specific government expenditure or income instruments. Recall that to ensure a
consistent identification, we must use quarterly government income and/or expenditure data. A
more in-depth decomposition moving beyond a categorization into non-hydrocarbon/hydrocarbon
income and current/capital expenditures is not feasible with the quarterly data that we require.
Consequently, it becomes impossible to analyze specific fiscal instruments of choice, which might
yield more precise fiscal multiplier estimates following the evidence of Capek et al. (2022).

Consolidated annual government budget statistics allow for an extrapolative characterization of the
nature of specific fiscal policy instruments in the GCC, even if they cannot be used for a multiplier
estimation in line with the estimation exercises in the main body of the text. While a comprehensive
analysis thereof lies outside of the scope of the paper, we provide here a more granular budget
decomposition for the years 2014-2019 for Oman, which can be considered representative for the
government budgeting dynamics in the GCC. We are able to do so with the help of consolidated

government budget data obtained through Oman’s Ministry of Finance.

30



Oman: Sovereign Budget Decomposition (Annual, 2014-2019)
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Figure C.2: Decomposition of the consolidated annual expenditure and income of the government of Oman.

On the expenditure side, central government spending is aligned with the provision of social as-
sistance and other consumption-boosting measures, captured through the categories ”Civil Min-
istries” and “"Other”. Broadly speaking, these elements can be thought of as automatic stabilizers
for private demand induced through fiscal expenditures.

On the income side, the outsized role of hydrocarbon revenues becomes imminent. Non-hydrocarbon
revenues mattered less in the pre-Covid period, although this situation changed markedly across
all GCC member states since then with increased revenue diversification (The World Bank, 2025).

D Appendix D. First-stage estimation results

The following two tables present detailed first-stage estimation results in the impact period, once
for government expenditures by each country; and once in the panel setting for each of the vari-
ables.
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