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ABSTRACT
The paper examines the macroeconomic effects of public investment in emerging market and developing economies (EMDEs). To
this end the analysis develops a new measure of public investment shocks based on cyclically adjusted government investment.
Estimations using local projections based on a sample of 129 countries over the period 1980–2019 suggest that public investment
can significantly boost economic growth, crowd in private investment, and increase productivity and potential output. Estimates
suggest that an increase in public investment by 1% of GDP raises real output by 1.1% after 5 years, on average. However, the effects
are much larger when public investment spending is efficient and fiscal space is ample—reaching up to 1.6% over the same period.
Public investment multipliers tend to be larger during recessions and in capital scarce economies.
JEL Classification: C33, E22, E26, E62, H30, H50

1 | Introduction

Public investment can be a powerful lever for growth, espe-
cially in emerging market and developing economies (EMDEs)
with large infrastructure gaps and slowing private investment
[1]. It supports human capital and productivity, facilitates the
flow of goods, services, labour, and capital, and can crowd
in private investment—addressing goods with non-excludable,
non-rival features that the private sector undersupplies. Yet the
net positive macroeconomic effects are not guaranteed: projects
are costly and can raise deficits and debt when their planning
and execution are weak, while spending is inefficient [2–4].
Governance failures—corruption, poor monitoring, and weak
accountability—can produce unproductive ‘white elephant’
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projects [5–7] and, in some settings, crowd out private invest-
ment [8, 9].

Unsurprisingly, estimated public investment multipliers vary
widely by country sample, period, method, and non-linearities
[10–12]. A key empirical challenge is identifying spend-
ing changes orthogonal to contemporaneous shocks. Evidence
focused on EMDEs remains relatively scarce, reflecting data and
identification constraints, compared with studies of advanced
economies or total public spending.

This paper contributes to the literature in four ways. First, we
assemble data for 129 EMDEs over the period 1980–2019,
enabling robust estimates for EMDEs as a whole and
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comparisons across heterogeneous groups—for instance, low-
income countries and commodity exporters. Second, we incorpo-
rate recent advances on initial conditions and structural features,
estimating state-dependent multipliers by business-cycle posi-
tion, initial public capital, fiscal space, and public investment
efficiency, using a smooth-transition local projection (LP-STAR)
approach to capture non-linearities. Third, we develop a new
shock measure that identifies country-specific, one-off, large
changes in cyclically adjusted government investment from
publicly accessible annual data—replicable across countries and
not restricted to specific spending types, for instance, military
spending or official development assistance (ODA) disburse-
ments. We validate this identification with extensive robustness
checks (including Granger non-causality, augmented inverse
probability weighted estimations, IV in LP-2SLS, and sensi-
tivity to the choice of statistical filters and thresholds). While
not universally superior, the method is transparent and scal-
able for large cross-country applications. Fourth, we document
supply-side effects in EMDEs, examining private investment,
productivity, and potential output alongside unconditional and
state-dependent multipliers.

Our local-projection estimates using identified shocks indicate
that in EMDEs, a 1% of GDP increase in public investment raises
output by about 1.1% after 5 years, on average. Effects are larger
and statistically stronger when investment efficiency is higher
or fiscal space is ample—up to 1.6% over 5 years. By contrast,
the effects are smaller and not statistically significant in coun-
tries with low efficiency or constrained fiscal space. Consistent
with the literature, multipliers are larger in recessions and in
capital-scarce economies. We also find crowding-in of private
investment: a 1% of GDP increase in public investment lifts pri-
vate investment by up to 2.2% over 5 years. On the supply side,
public investment raises labour productivity by 1.9%, TFP by
0.8%, and potential output by 1.1% over 5 years, providing empir-
ical support for both short-run demand and long-run growth
channels.

The remainder of the paper is organised as follows. Section 2
reviews the literature. Section 3 presents the identification
strategy and empirical methodology. Section 4 reports results.
Section 5 discusses policy implications and concludes.

2 | Synthesis of the Literature

2.1 | Theoretical Foundations
and Transmission Channels

The early literature studies public investment within
endogenous-growth frameworks where public capital is a
productive input [8, 13–18], later incorporating aid-financed
investment, networked infrastructure, and debt dynamics to
refine transmission mechanisms [4, 19–21]. More recent work
emphasises investment quality and corruption [5]. Broadly, the
literature identifies four main channels through which pub-
lic investment affects growth. First, short-run demand: public
investment raises aggregate demand, but effects can be offset by
financing (taxes, debt, or spending reallocation), import leak-
ages, and potential fiscal imbalances; demand support may also
reduce hysteresis, with Kaldor–Verdoorn feedbacks from output

to productivity [22–25]. Second, long-run supply: infrastructure
expands capacity and private-factor productivity, though net-
work externalities imply diminishing returns once core networks
are in place [26]; in low-income countries, higher initial capital
can sometimes amplify responses [27]. Third, private invest-
ment: crowding-in arises via higher returns and risk-sharing
(e.g., PPPs), but crowding-out can occur when fiscal space is
tight and sovereign risk rises [8, 28–30].1 Fourth, efficiency and
maintenance: weak governance and poor project design dilute
the translation of spending into productive capital and can create
costly ‘white elephants’, while inadequate maintenance erodes
capital services and strains budgets [6, 7, 33]. Finally, public
investment’s role in non-market public goods (health, education,
water, energy, and security) links it to sustainable and inclusive
growth via human capital and environmental objectives [34–36].

2.2 | Estimates of Public Investment
Multipliers

Empirical work on government spending multipliers is vast, but
studies that separate public investment from public consump-
tion remain are scarce and largely examine advanced economies.
The emerging view is that public investment has a positive
medium-term growth impact and typically yields larger, more
persistent multipliers than public consumption [29, 37–41].
Results on scale effects are mixed: our findings on capital scarcity
align with diminishing returns on additional public investment
[42], whereas Honda et al. [27] show that in low-income coun-
tries, higher initial capital can enable larger multipliers through
greater response of the private sector. Reflecting methodological
and data differences, estimates vary widely: Bom and Ligthart
[10] report output elasticities ranging from −1.7 to 2.0 across 68
studies, while survey evidence points to average investment mul-
tipliers around 1.5 [11, 12].

Evidence for EMDEs is scarce but also documents non-trivial
growth effects of public investment. Thus, Miyamoto et al. [43]
find that output rises by about 0.4% over 4 years for a sample
of 39 EMDEs following a public investment increase. Ilzetzki
et al. [39] estimate an impact multiplier near 0.6, rising to 1.6
in the longer run for 24 developing countries. Furceri and Li
[38] obtain somewhat smaller effects for 79 EMDEs—roughly
0.4% over 4 years for a 10% investment increase—while Warner
[44], using 124 EMDEs, reports muted short-run effects (about
0.1% for a 1%-of-GDP increase) and no significant long-run
response.

Heterogeneity in estimated multipliers reflects both cyclical con-
ditions and structural features. In particular, multipliers tend to
be larger in recessions [27, 37, 45–46], especially in supply-driven
downturns [47], and when monetary policy is accommodative
or constrained at the effective lower bound [48, 49]. On the
structural side, higher spending efficiency [9, 38, 40, 41, 43,
50–51] and lower initial public capital [40] are generally asso-
ciated with larger effects, although excessive capital accumula-
tion can dampen growth [42, 52] and, in low-income countries,
very low initial capital may limit private-sector responsiveness
[27]. Effects also differ by type of investment—equipment ver-
sus construction—especially near the lower bound [53]. Finally,
stronger multipliers are more likely under fixed exchange rates,
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lower public debt, deeper financial markets, greater trade open-
ness, and lower informality [27, 30, 39, 54–55].

A consolidated summary of estimated public investment multi-
pliers, along with the associated samples and methodologies, is
reported in the Table B1.

2.3 | Main Approaches to the Identification
of Public Investment Shocks

A central challenge in this literature is to identify exogenous pub-
lic investment shocks—changes that are orthogonal to prevailing
macroeconomic conditions. Existing strategies include SVARs
with recursive identification, instrumental-variable designs,
narrative proxies, and forecast-error–based shocks. SVAR
approaches à la Blanchard and Perotti [56] rely on within-period
non-response assumptions (via Cholesky ordering) that are
less compelling at annual frequency, while higher-frequency
investment data are scarce in EMDEs. Instrumental-variable
designs based on official lending [57, 58] exploit the timing of
disbursements to isolate a component insulated from contempo-
raneous conditions but are limited to aid recipients and require
constructing loan-level predicted disbursements. Narrative or
military-spending instruments [59–63] treat geopolitical news
as exogenous; however, this translates poorly to EMDEs—where
military outlays are often less variable—and risks identifying the
effects of the military subcomponent rather than broad public
investment. Forecast-error shocks [37, 45] mitigate fiscal fore-
sight [64–66] by using deviations from professional projections,
but they hinge on the availability and quality of forecasts that can
be noisy, subjective, and uneven across countries—especially
where fiscal dynamics are volatile—raising concerns about
orthogonality to past trends.

Against this backdrop, the next section sets out a new framework
tailored to public investment and scalable to large EMDE pan-
els. We then apply it to estimate investment multipliers and to
examine macroeconomic effects beyond output growth.

3 | Methodology and Data

3.1 | Data and Stylized Facts

The database used in the estimation of the macroeconomic effects
of public investment draws from several sources. Public invest-
ment, private investment, and capital stock data are from the
International Monetary Fund’s Investment and Capital Stock
Dataset [67]. Public debt data are retrieved from the World Bank’s
Fiscal Space Database [68]. Public investment efficiency data are
obtained from several sources: IMF [69] Fiscal Monitor database,
Devadas and Pennings [70], and Dabla-Norris et al. [6]. Potential
output data are sourced from Kilic Celik et al. [71], which uses
the production function approach to estimate the series. The GDP
and inflation series are drawn from the IMF’s World Economic
Outlook database. Labour productivity and total factor produc-
tivity data are from Penn World Table 10.01. Real interest rate
data are from the World Bank’s WDI and IMF’s IFS databases.
The resulting dataset comprises up to 129 EMDEs over the period
1980–2019 (see Table A1 for the sample composition). Public

investment in the paper refers to general government gross fixed
capital formation, and thus, in line with national accounts con-
ventions, government expenditures classified as current spend-
ing rather than investment, such as maintenance expenditures
or defence spending, are not included in the measure of public
investment (see IMF [67] for additional details on the construc-
tion of the public investment series). Table A2 provides data def-
initions and sources of variables.

We begin by highlighting key public investment patterns across
EMDEs. Public investment plays a larger role in EMDEs than
in advanced economies: over the past decade, it averaged about
7% of GDP versus 4% in advanced economies (Figure 1A),
and amounted to nearly 30% of total investment (higher in
low-income countries—about 40%)—compared with less than
20% in advanced economies (Figure 1B). This reflects a gener-
ally weaker private sector and its limited capacity to finance large
investment projects in many EMDEs, as well as the greater cred-
itworthiness of governments, which can tax, collateralize assets,
and pool larger resources for infrastructure investment [72].

Public investment in EMDEs has shifted markedly over the past
three decades. It rose strongly in the 1990s, driven by China,
and surged further in the 2000s amid macroeconomic stability,
rapid integration, and high commodity prices—particularly in
commodity exporting countries (Figure 1C,D). Since the global
financial crisis, however, public investment growth has slowed
sharply: dropping from the annual average growth of 10% in the
2000s to just 5% in the 2010s—the weakest pace in three decades
(Figure 1C). Multiple factors inhibited investment, including
weaker economic growth, sluggish trade and capital flows, ris-
ing uncertainty, tighter financial conditions, and elevated debt
levels. Commodity-exporting countries were especially hit as rev-
enues declined amid global commodity price shocks and height-
ened volatility (Figure 1D). The COVID-19 recession further
constrained public investment, as many governments prioritised
more urgent health measures and social support policy packages,
delaying or cutting capital spending.

3.2 | New Approach to Identify Public
Investment Shocks Based on Cyclically Adjusted
Public Spending

In this paper we apply a new approach to identify public invest-
ment shocks as country-specific one-off large changes in cycli-
cally adjusted public investment. More specifically, the shock
identification framework involves the following four steps:

1. We estimate output elasticities of public investment for each
country in the sample by regressing the logarithm of real
public investment on the logarithm of real GDP. Estimates
are done using ordinary least squares for each country with
at least 20 continuous observations of both variables.2

2. For each country in the sample we obtain measures of
potential output 𝑮𝑫𝑷𝒑𝒐𝒕 via a Hodrick-Prescott (HP) fil-
ter as the baseline estimate, applying the conventional
smoothing parameter λ= 100 for annual data. We also use
Baxter-King, Christiano-Fitzgerald Random Walk and the
Hamilton [73] filters as a robustness check. Across all cases,
the resulting multipliers are statistically similar, indicating
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(a) (b)

(c) (d)

FIGURE 1 | Public investment in EMDEs. (A) Public investment, percent of GDP. (B) Public investment, percent of total investment. (C) Pub-
lic investment growth. (D) Public investment growth by EMDE group. Source: Haver Analytics; IMF Investment and Capital Stock Dataset [67];
WDI (database); World Bank. AEs= advanced economies; EMDEs= emerging market and developing economies; Com. Exp. = commodity-exporting
EMDEs; Com. Imp. = commodity-importing EMDEs; LICs= low-income countries. Public investment growth is calculated with countries’ real public
investment in constant international dollars as weights. A.B. Bars show means and whiskers show interquartile ranges for 2010–22 by group. Sam-
ple includes up to 36 advanced economies and 126 EMDEs. C.D. Average annual public investment growth. Sample includes up to 162 economies, of
which 126 are EMDEs, 23 are LICs, 76 are commodity-exporting EMDEs, and 50 are commodity-importing EMDEs. [Colour figure can be viewed at
wileyonlinelibrary.com]

that our results are not sensitive to the choice of filter for
estimating potential output.

3. We compute cyclically adjusted real public investment
(CAPI) as follows:

CAPI = PI
(

GDPpot

GDP

)𝜀PI

(1)

where PI is real public investment and 𝜀PI is the estimated
elasticity of public investment.

4. For each country i we define public investment shocks
(shock𝑖,𝑡) as a measure taking the value of one when a coun-
try’s first difference of CAPI exceeds its country-specific
mean by one standard deviation:

shock𝑖,𝑡 = 1 if 𝛥CAPIit > 𝛥CAPI𝑖 + SDCAPI𝑖, 0 otherwise
(2)

We focus on country-year public investment increases exceed-
ing one standard deviation in the cyclically adjusted series. Large
discrete adjustments are more likely to reflect discretionary pol-
icy choices rather than automatic co-movements with the busi-
ness cycle. Descriptive statistics for shock episodes are reported
in Table A3.

Conceptually, our approach aligns with the view that large, visi-
ble scale-ups of public investment tend to reflect exogenous policy

decisions [44, 74]. Nevertheless, we go a step further by purg-
ing cyclical co-movements in public investment before identify-
ing public investment shocks and implementing a set of formal
diagnostic checks to validate the identification and the robust-
ness of the estimated macroeconomic effects. We deliberately
focus on public investment shocks—as opposed to broader fis-
cal expansions and consolidations—which are often endoge-
nous to the cycle. In practice, large investment projects are
often conceived, appraised, and legislated years in advance and
embedded in multi-year capital budgets, making their timing
less responsive to contemporaneous fluctuations than public con-
sumption. To further ensure orthogonality, we conduct a bat-
tery of robustness tests—alternative statistical filters, sensitiv-
ity to the choice of thresholds, instrumenting change in the
public-investment-to-GDP ratio Δ(PI/GDP) with the identified
shocks in LP-2SLS estimations, and other exercises that vali-
date our shock identification framework—outlined next and also
discussed in the robustness checks section and the Supporting
Information.

3.2.1 | Validation of the Shock Measure

We carry out a range of exercises to validate the identified public
investment shocks. As a first validation, Figure A1 presents the
distribution of the country-specific elasticities (ε) obtained from
regressing log public investment on log GDP. The distribution

4 Oxford Bulletin of Economics and Statistics, 2026
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is centred around unity, with a mean of 1.09 and a median of
0.93 across more than 10,000 observations. Most elasticities lie
between 0 and 2, while only a few negative or very high val-
ues above 3 are observed. This pattern suggests that our shock
identification does not rely on implausibly large or systematically
biased elasticities.

As a second validation, we benchmark our business-cycle-
adjusted shock against a purely mechanical “raw-extreme” indi-
cator that flags years in the top 5% of the global distribution of|Δ(PI/GDP)|. In our estimation sample (N = 5329 country-years),
the baseline shock identifies 557 episodes (≈10.5%) and the
raw-extreme indicator 207 (≈3.9%), with only 1.4% of obser-
vations flagged by both. The correlation between the baseline
shock and the raw-absolute indicator is 0.15, rising to 0.39
when focusing only on large positive changes. Re-estimating
the local projections with the raw-extreme definition yields real
GDP responses that are qualitatively similar to the baseline, but
somewhat attenuated and less precisely estimated – consistent
with raw extremes being noisier and more affected by cyclical
co-movement (reported in the Supporting Information). These
results reinforce the value of the cyclical adjustment embedded
in our shock measure.3

As a third validation, we assess the orthogonality of the identi-
fied public investment shocks to macroeconomic conditions by
computing pairwise correlations with real GDP growth at t, t − 1,
t − 2, t + 1, and t + 2, as well as with the output gap. The corre-
lations are uniformly very small in magnitude. Specifically, the
correlation between the shock indicator and contemporaneous
GDP growth is 0.04, and correlations with lagged growth are close
to zero (0.01 at t − 1 and −0.00 at t − 2). Forward correlations are
also modest (0.04 at t + 1 and 0.06 at t + 2). The correlation with
the output gap is slightly negative (−0.05). Although several coef-
ficients are statistically significant due to the large sample size,
all values are economically negligible, lying between −0.05 and
0.06. These results confirm that the shock measure is not system-
atically related to recent or future cyclical conditions, reinforcing
its orthogonality to short-run macroeconomic dynamics.4

As a fourth validation, we re-estimate the local projections for
unconditional and state-dependent multipliers using the identi-
fied binary shocks as instruments for actual changes in public
investment (as a share of GDP) in the two-stage least squares
(2SLS) framework. The resulting impulse responses—both
unconditional and state-dependent—are virtually identical to
the baseline in terms of both magnitudes and statistical signifi-
cance (short- and medium-term multipliers of about 0.4 and 1.0
after 1 and 5 years, respectively—see Table 1 and Supporting
Information: Appendix Section C). This instrumental-variable
validation further supports the robustness of the identifica-
tion and confirms that the binary shock design captures gen-
uine policy-driven public investment impulses rather than noise.
Taken together, these diagnostics indicate that the identified
shocks are neither driven by nor systematically anticipated by
short-run macroeconomic dynamics.

While we do not claim universal superiority of our approach rel-
ative to other identification frameworks, this strategy offers a
number of advantages. It is transparent and scalable for large
cross-country panels; it avoids dependence on non-public data

(for instance, forecast errors in public investment); it does not
require quarterly series, often unavailable in EMDEs; and it is
not restricted to specific spending categories (for instance, mil-
itary outlays or ODA episodes). As such, the framework can be
easily implemented for a broad sample of countries with annual
data, and supports estimation of state-dependent multipliers and
heterogeneous effects across country groups.

In contrast to one-size-fits-all approaches, our framework also
accommodates country heterogeneity by evaluating the magni-
tude of shocks in their country-specific historical context—an
important feature for EMDEs where fiscal policy can be procycli-
cal (e.g., in commodity-exporting countries) or volatile due to
budget processes (e.g., in low-income countries). The approach
naturally extends to time-varying or state-dependent thresholds.

The focus on large CAPI increases also maps well to policy
practice. Large-scale infrastructure undertakings require long
lead times, legal approvals, and multi-year commitments; their
timing is often shaped by external anchors (e.g., IFI disburse-
ment cycles and ODA tranches) rather than contemporane-
ous demand conditions. Historical episodes captured by our
shock definition—such as Brazil’s Growth Acceleration Program
(2007), and Morocco’s 2008 expansion under the Green Plan and
Tanger-Med—were driven by strategic policy choices rather than
short-run stabilisation.

We note three caveats. First, residual endogeneity and fiscal
foresight cannot be ruled out completely, notwithstanding the
large-shock focus and the diagnostic checks above. Second, the
methodology relies on potential output estimates, which are
inherently imprecise; our robustness exercises using alternative
filters mitigate, but do not eliminate, this concern. Third, the
shock is a binary indicator; multipliers are therefore obtained
by rescaling IRFs using the average Δ(PI/GDP) observed among
shocked observations or by using the shocks as instruments
for Δ(PI/GDP) in LP-2SLS. We implement both approaches for
unconditional and state-dependent multipliers.

Besides the validation exercises outlined above, we subject the
methodology to a wide set of additional robustness checks (filters,
thresholds, sample composition and periods, anticipation/leads,
and alternative estimators). Results are stable across these empir-
ical exercises. Details are provided in the robustness section and
the Supporting Information.

3.3 | Methodological Framework for the
Estimation of Public Investment Multipliers

Responses of real GDP to public investment shocks are estimated
using the local projections method proposed by Jordà [75]. This
approach has a number of distinct advantages over other esti-
mation frameworks that could potentially be used in the estima-
tion of the macroeconomic effects of public investment, including
VAR models. First, it does not impose dynamic restrictions and
obviates the need to estimate the equations for dependent vari-
ables other than the variable of interest, thereby economising on
the number of estimated parameters. Second, it is well-suited to
estimating nonlinear effects of public investment conditional on
country-characteristics (state-dependent multipliers). Third, it is
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TABLE 1 | Selected additional results and robustness checks.

Public investment
multiplier

Model t = 1 t = 5

Baseline specification 0.4*** 1.1***
IV (2SLS) estimation using public investment shocks to instrument public investment 0.4*** 1.0***
GMM estimation 0.5** 0.8**
Dropping country fixed effects 0.4*** 1.5***
Dropping lagged real GDP growth variable 0.3** 1.1***
Pre-global financial crisis period only (1980–2007) 0.3* 0.9***
Additional control variables: two lags of inflation and trade-to-GDP ratio 0.4** 1.1***
Additional control variables: two lags of real interest rate 0.6*** 1.4***
Alternative fiscal space specifications

Large increase in debt-to-GDP ratio (upper quartile= above 3.7) 0.3 0.7
Large decrease in debt-to-GDP ratio (lower quartile= below −3.2) 0.5* 1.4***

Alternative public investment efficiency measures
Low efficiency: Dabla-Norris et al. [6] PIMI below the sample mean 0.1 0.9
High efficiency: Dabla-Norris et al. [6] PIMI above the sample mean 0.4*** 1.2***
Low efficiency: Bottom quartile of Devadas and Pennings [70] Infrastructure Efficiency index 0.2 0.3
High efficiency: Top quartile of Devadas and Pennings [70] Infrastructure Efficiency index 0.2* 1.0***
Low efficiency: Bottom quartile of CPIA Public Sector Management and Institutions index 0.3 0.6
High efficiency: Top quartile of CPIA Public Sector Management and Institutions index 0.4** 1.1***

Note: 2SLS= two-stage least squares; CPIA=Country Policy and Institutional Assessment; GMM= generalised method of moments; IV= instrumental variables approach;
PIMI=Public Investment Management Index. The table shows responses of real GDP (cumulative change in year t relative to year t =−1, in percent) to a public investment
shock equivalent to 1% of GDP; t = 0 is the year of the shock. ***, **, and * indicate statistical significance at the 1%, 5%, and 10% levels, respectively. Impulse response
function and estimation details are reported in the Supporting Information.
Source: Authors’ estimates.

relatively simple to deal with correlation in error terms—a likely
complication in cross-country analysis.5 The following baseline
specification is estimated:

log
(
𝑦𝑖,𝑡+𝑘

)
− log

(
𝑦𝑖,𝑡−1

)
= 𝛼𝑖 + 𝜏𝑡 + 𝛽𝑘shock𝑖,𝑡 + 𝜽𝑿𝒊,𝒕 + ε𝑖,𝑡 (3)

in which k= 0, . . . ,5 is the forecast horizon in years; log
(
𝑦𝑖,𝑡+𝑘

)
−

log
(
𝑦𝑖,𝑡−1

)
represents the cumulative change in real GDP (in

percent) over the forecast horizon k;𝛼𝑖,𝜏𝑡 are country and time
fixed effects to account for time-invariant country heterogeneity
and global factors (such as the world business cycle or oil price
movements); 𝑿𝒊,𝒕 is a set of control variables including—as in
Abiad et al. [28] and Furceri and Li [38]—two lags of the shocks
and two lags of real GDP growth.6 To control for outliers, data
points above the 99th percentile and below the 1st percentile are
dropped in the estimations.

The coefficient 𝛽𝑘 denotes the response of output in each period
k to a public investment shock at t = 0 (shock𝑖,𝑡, identified using
the methodology described in the previous section). Specifically,
it measures the average cumulative real GDP change in period
t+ k relative to period t − 1 (in percent), in response to the public
investment shock for the effective sample—the sample of coun-
tries used in the estimation. We use two main approaches to esti-
mating the public investment multiplier. First, we use the identi-
fied public investment shocks directly in the specification. In this
case, the estimated coefficient conveys the average output effect

of a public investment shock for the effective sample. To ease
interpretation, the estimated coefficients are scaled by the aver-
age change in public investment as a percentage of GDP for the
effective sample that experienced the public investment shock,
so that the impulse responses can be interpreted as the change
in output (in percent) in response to a 1% of GDP increase in
public investment.7 Second, we use the identified public invest-
ment shocks as an instrument for changes in public investment
(as a share of GDP) in the IV-2SLS framework. This approach
also mitigates the potential issue with the binary shock variable
not conveying the magnitudes of the associated changes in public
investment. That said, the instrumental variable approach yields
estimates that are very similar to the baseline model results for
both unconditional and state-dependent multipliers (see Table 1,
the robustness section, and the Supporting Information).

Following the estimation of local projection models, impulse
response functions are obtained by plotting the estimated multi-
pliers for k= 0, . . . ,5, with 90% confidence bands computed using
robust standard errors clustered at the country level.

To examine heterogeneity across country groups (low-income
countries vs. higher-income countries; commodity-exporting
vs. commodity-importing EMDEs) and discrete macroeconomic
states (negative and positive output growth periods), the model
is estimated separately for each subsample. State-dependent
multipliers, conditional on the values of continuous time-varying
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variables, are estimated using a local projections framework with
a smooth transition function:8

log
(
𝑦𝑖,𝑡+𝑘

)
− log

(
𝑦𝑖,𝑡−1

)
= 𝛼𝑖 + 𝜏𝑡 + 𝛽𝐿

𝑘
𝐹
(
𝑧𝑖,𝑡

)
shock𝑖,𝑡

+ 𝛽𝐻
𝑘

(
1 − 𝐹

(
𝑧𝑖,𝑡

))
shock𝑖,𝑡 + 𝛉𝑿𝒊,𝒕 + 𝜀𝑖,𝑡

(4)

with 𝐹
(
𝑧𝑖,𝑡

)
= exp(−𝛾𝑧𝑖,𝑡)

1+exp(−𝛾𝑧𝑖,𝑡) , 𝛾 > 0, in which 𝑧𝑖,𝑡 is the value of a
conditioning variable, normalised to have zero mean and unit
variance.9 The coefficients 𝛽𝐿

𝑘
and 𝛽𝐻

𝑘
capture the output impact

of public investment shocks at each horizon k for the state charac-
terised by low values of a conditioning variable, 𝐹

(
𝑧𝑖,𝑡

)
≈ 1 when

z goes to minus infinity; and the state characterised by high val-
ues of a conditioning variable, 1 − 𝐹

(
𝑧𝑖,𝑡

)
≈ 1 when z goes to plus

infinity.

This approach is equivalent to the smooth transition autoregres-
sive model developed by Granger and Teräsvirta [77]. The advan-
tage of this methodology is twofold. First, it permits a direct test
of whether the effect of government spending varies across high
and low levels of a given conditioning variable. Second, it allows
the effect of government spending shocks to change smoothly
between the levels of a conditioning variable by considering a
continuum of states to estimate the impulse response functions,
thus making the responses more stable and precise. To compute
multipliers conditional on the public capital scarcity and fiscal
space, Equation (4) is estimated using the following conditioning
variables for 𝐹

(
𝑧it
)
: (i) Gross government debt as a share of GDP

as a proxy for fiscal space; and (ii) Public capital stock as a share
of GDP to examine the implications of capital scarcity. Variable
definitions are provided in Table A2.

4 | Empirical Results

4.1 | Baseline Unconditional Public Investment
Multipliers

While public investment constitutes a relatively small share of
total investment, it tends to play an important role in promot-
ing economic growth. The estimations using the new method-
ological framework outlined in Section 3 suggest that, in EMDEs
on average, public investment shocks lead to positive output
responses that remain highly statistically significant at the hori-
zon of 5 years (Figure 2A).10 An increase in public investment
equivalent to 1% of GDP is associated with a gradual increase in
output of 0.4% after 1 year, reaching 1.1% after 5 years. The out-
put effects of public investment tend to be smaller in the short
run but increase over the long term as supply-side effects on
productivity and productive capacity fully manifest themselves,
consistent with the literature [41, 78]. This aligns with Jordà
and Taylor [79], who emphasise that fiscal multipliers tend to
be larger over medium-term horizons, particularly in the context
of public investment, which influences long-run potential output
through capital accumulation. In the short run, offsetting fiscal
effects, impact of leakage through imports, possible transitory
crowding out of private investment, private sector capacity con-
straints, and the time needed to adjust consumption and produc-
tion may dampen the effects of public investment.11 However,
Raga [80] finds that fiscal multipliers in developing economies

can be substantial when public investment is well-targeted and
complements private sector activity, supporting the notion that
efficiency and fiscal space are key determinants of multiplier
size. The estimated effects are broadly in line with public invest-
ment multipliers reported in past empirical work (see Section 2
and Appendix B for a review of the estimates reported in the
literature).

Our analysis reveals that the effects are heterogeneous across
EMDEs (Figure A2). In higher-income EMDEs, public invest-
ment shocks lead to strong and persistent impacts on output. In
low-income countries, the effects on output are characterised by
a wide dispersion, translating to much lower statistical signifi-
cance of public investment multipliers, which is partly related to
the relatively small sample size for low-income countries. That
said, the magnitude of the average effect tends to be larger in
low-income countries than in higher-income EMDEs, reaching
up to 1.7% over the horizon of 5 years after a public investment
shock equivalent to 1% of GDP. Public investment effects also
tend to be slightly lower in commodity-exporting EMDEs than in
other EMDEs; however, the differences are small and not statisti-
cally significant.12 An alternative estimation approach that uses
an interaction term for the shock variable and country groups,
rather than estimations of public investment multipliers sepa-
rately for each sub-sample, confirms these results (see the robust-
ness section and the Supporting Information). In the next section
we explore the macroeconomic characteristics that may help to
uncover the origins of such heterogeneous effects.

The analysis suggests that potential output also increases steadily
in response to public investment. In a sample of EMDEs with the
available data, a 1% of GDP rise in public investment leads to an
increase in potential output peaking at about 1.1% over 5 years
(Figure 2.B).13 This effect is associated with a concurrent boost in
productivity—by up to 0.8% for total factor productivity and 1.9%
for labor productivity over the medium term (Figure 2C,D). The
productivity effects increase steadily over time and fully manifest
themselves in the medium run—after 4 years. The impact of pub-
lic investment surges on output is not associated with additional
inflationary pressures (Figure 2E). These findings support the
hypothesis that public investment can increase output through
both short-term aggregate demand and longer-run aggregate
supply channels, thereby boosting potential output [78]. These
results thus are also in line with the Keynesian perspective that
public investment not only boosts short-run demand but also
raises productive capacity of an economy, and a complementary
Kaldor-Verdoorn mechanism as faster output growth supported
by public investment induces productivity growth, thereby foster-
ing potential output.

An important impact of public investment occurs via the
crowding-in effect on private investment. An increase in public
investment equivalent to 1% of GDP induces an increase in pri-
vate investment by up to 2.2% at the horizon of 5 years (Figure 2F).
The estimates also suggest a possible crowding-out effect on
impact; however, the effect is small, not statistically significant
from zero, and is reversed within a year. The crowding-in effect on
private investment is in line with the estimates results in the liter-
ature (see, for instance, [29, 38]). In this regard, our findings pro-
vide empirical support for policies to mitigate the private invest-
ment slowdown through scaling up of public investment. This

Oxford Bulletin of Economics and Statistics, 2026 7
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(a) (b)

(c) (d)

(e) (f)

FIGURE 2 | Macroeconomic impacts of public investment in EMDEs. (A) Impact on output. (B) Impact on potential output. (C) Impact on total
factor productivity. (D) Impact on labour productivity. (E) Impact on inflation. (F) Impact on private investment. Source: Authors’ estimates. Responses
of variables (cumulative change in year t relative to year t =−1, in percent) to a public investment shock equivalent to 1% of GDP; t = 0 is the year of
the shock. Shaded areas denote 90% confidence bands, based on standard errors clustered at the country level. Responses to a public investment shock
of real GDP, real potential GDP, total factor productivity, labor productivity, consumer price index, and real private investment. [Colour figure can be
viewed at wileyonlinelibrary.com]

effect could operate through several transmission channels. An
increase in public capital can raise the return on private capital by
facilitating connectivity (for instance, roads and bridges), thereby
facilitating private sector investment [13, 29]. Public investment
reduces uncertainty and risks associated with private investment
in large infrastructure projects and may also directly crowd in pri-
vate investment via public-private partnerships [69]. These find-
ings thus provide empirical support for the accelerator mecha-
nism of the crowd-in effect—public investment can boost the
marginal productivity of private capital and generate network
externalities, thereby raising the level of desired private capital.

4.2 | State-Dependent Public Investment
Multipliers

4.2.1 | The Role of the Business Cycle

Public investment multipliers, on average, are greater in mag-
nitude during recessions than during expansions. A 1% of GDP

increase in public investment yields an increase in output by 1.1%
in times of expansion after 5 years. An equivalent public invest-
ment shock in recessions leads to an increase in output of up to
1.6% over the same period. However, the estimates during reces-
sions are characterised by notable heterogeneity across countries,
resulting in wider confidence bands (Figure 3). These results are
consistent with the empirical literature reporting larger govern-
ment spending multipliers in recessions.14

The position of an economy in the business cycle may affect
the size of the multiplier for several reasons. In expansions,
public spending stimulus may be less effective because, if
the economy is operating close to full capacity, an additional
increase in public spending is less likely to crowd in private
sector resources.15 In contrast, economic slack during reces-
sions enables public investment to mobilise unused private sector
capacity [83]. Public spending during recessions may also help
mitigate unemployment and improve market confidence and is
less likely to be accompanied by increasing inflation and interest
rates [45, 47].

8 Oxford Bulletin of Economics and Statistics, 2026
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(a) (b)

FIGURE 3 | Effects of public investment on output conditional on the business cycle. (A) Impact on output in recessions. (B) Impact on output in
expansions. Source: Authors’ estimates. Responses of real GDP (cumulative change in year t relative to year t =−1, in percent) to a public investment
shock equivalent to 1% of GDP in recessions and expansions, defined as periods of negative and positive real GDP growth, respectively. Dashed lines
indicate the baseline unconditional responses. Shaded area denotes 90% confidence bands, based on standard errors clustered at the country level.
[Colour figure can be viewed at wileyonlinelibrary.com]

In practice, however, EMDEs often have limited fiscal resources
for public investment projects during recessions and crises. In
fact, public investment tends to contract during economic dis-
tress. “Shovel-ready” investment projects may help revive eco-
nomic activity and crowd in private investment during economic
downturns as long as they are well-planned and executed, and do
not undermine fiscal sustainability; such projects and conditions,
however, may not always be present.

4.2.2 | Implications of Fiscal Space

EMDEs with lower fiscal sustainability concerns, as measured
by public-debt-to-GDP ratios, experience much stronger posi-
tive impacts of public investment: output increases by up to
1.6% 5 years after a public investment shock equivalent to 1% of
GDP. Conversely, public investment in countries with high and
rising debt (implying limited fiscal space) appears to be inef-
fective: the estimated public investment multipliers are lower
and not statistically significant (Figure 4).16 While changes in
public-debt-to-GDP ratios only partly reflect fiscal space dynam-
ics, these results nevertheless imply that the effect of public
investment on output in countries with large fiscal space is up to
one percentage point higher than in countries with small fiscal
space, on average.17

Fiscal space influences the output effects of public investment
through two channels. The first is associated with the effects
on the private sector, as additional public spending in coun-
tries with weak fiscal positions may lead to lower disposable
income of liquidity-constrained households, as well as increased
tax burdens for the private sector in the future (which may
also be anticipated). The second channel relates to the inter-
est rate effect, as the scaling up of government expenditures
in countries with high levels of debt may lead to higher inter-
national interest rate spreads, on account of higher sovereign
risk and inflation, thus increasing borrowing costs for the pri-
vate sector [30, 84–85]. Infrastructure investment projects, given
their large upfront costs and long time horizons, are often
financed by borrowing rather than from current government
revenues. Larger fiscal space implies that the sovereign has

more capacity to service its borrowing and therefore is more
creditworthy, allowing it to finance such investment at a lower
interest rate.

4.2.3 | Implications of Public Investment Efficiency

The efficiency of public investment plays a crucial role in driv-
ing its growth effects.18 The estimates suggest a greater effect
on GDP in response to public investment shocks in EMDEs with
the highest efficiency, culminating in an increase in output of
about 1.6% after 5 years—one-half percentage point higher than
the effect of public investment in EMDEs with the lowest effi-
ciency (Figure 5). In countries with the lowest efficiency, the
effects of public investment are lower and not statistically signif-
icant (albeit still positive).

These results are consistent with empirical studies using other
samples and methods and provide support for the argument that
low public investment efficiency is problematic.19 Poor design,
evaluation, and implementation of investment projects, includ-
ing issues with corruption and governance, can deplete valu-
able fiscal resources without necessarily increasing the quan-
tity or quality of public infrastructure that supports growth
[6, 7, 32]. Therefore, well-designed public investment manage-
ment processes are essential to ensure the effectiveness of public
investment.

4.2.4 | Initial Public Capital Stock

The impact of public investment on output also varies with the
initial level of the public capital stock (Figure 6). The magni-
tude and statistical significance of the public investment mul-
tiplier tend to decrease with the level of public capital stock
relative to GDP, consistent with expectations of diminishing
marginal returns to capital. Specifically, a 1% of GDP increase
in public investment is associated with a 1.7% increase in GDP
after 5 years in capital-scarce countries. This contrasts with
0.9% (not statistically significant in the medium term) when
the public-capital-stock-to-GDP ratio is high. Similar results are

Oxford Bulletin of Economics and Statistics, 2026 9

 14680084, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/obes.70058 by C

ochrane Portugal, W
iley O

nline L
ibrary on [30/03/2026]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

http://wileyonlinelibrary.com


(a) (b)

FIGURE 4 | Effects of public investment on output conditional on fiscal space. (A) Large fiscal space. (B) Small fiscal space. Source: Authors’
estimates. Responses of real GDP (cumulative change in year t relative to year t =−1, in percent) to a public investment shock equivalent to 1% of GDP,
conditional on fiscal space. t = 0 is the year of the shock. Dashed line indicates the baseline unconditional response. Shaded area denotes 90% confidence
bands, based on standard errors clustered at the country level. The distinction between large and small fiscal space is based on the Local Projections
Smooth Transition Autoregressive (LP-STAR) function, using central government debt (% GDP) as the transition variable. [Colour figure can be viewed
at wileyonlinelibrary.com]

(a) (b)

FIGURE 5 | Effects of public investment on output conditional on public investment efficiency. (A) High investment efficiency. (B) Low investment
efficiency. Source: Authors’ estimates. Responses of real GDP (cumulative change in year t relative to year t =−1, in percent) to a public investment
shock equivalent to 1% of GDP, conditional on fiscal space. t = 0 is the year of the shock. Dashed line indicates the baseline unconditional response.
Shaded area denotes 90% confidence bands, based on standard errors clustered at the country level. High-efficiency and low-efficiency samples are
based on the top and bottom quartiles of the IMF [69] public infrastructure efficiency index, which ranges from 0 to 100 (the values above 81 and below
47, respectively). [Colour figure can be viewed at wileyonlinelibrary.com]

(a) (b)

FIGURE 6 | Effects of public investment on output conditional on public capital stock. (A) Small public capital stock. (B) Large public capital
stock. Source: Authors’ estimates. Responses of real GDP (cumulative change in year t relative to year t =−1, in percent) to a public investment shock
equivalent to 1% of GDP, conditional on fiscal space. t = 0 is the year of the shock. Dashed line indicates the baseline unconditional response. Shaded
area denotes 90% confidence bands, based on standard errors clustered at the country level. Small public capital stock and large public capital stock
responses are based on local projections with the smooth transition function that uses public-capital-stock-to-GDP ratio as the conditioning variable to
capture historically lowest and highest capital stock ratios of a given country in public investment shock years (the values of public capital stock of 68
and 113% of GDP for a median EMDE, respectively). [Colour figure can be viewed at wileyonlinelibrary.com]
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found in empirical studies using other samples and methods (for
instance, [40]).

4.2.5 | Robustness, Sensitivity Checks,
and Additional Empirical Exercises

We assess the credibility of our public investment shock identi-
fication and the stability of the estimated macroeconomic effects
using a broad battery of checks. Table 1 summarises selected esti-
mates at 𝑡 = 1 and 𝑡 = 5: multipliers from IV (2SLS) are virtually
identical to the baseline (0.4 and 1.0 vs. 0.4 and 1.1), GMM yields
slightly smaller long-horizon effects (0.8 at 𝑡 = 5), dropping coun-
try fixed effects raises the long-horizon multiplier (to 1.5), and
results are stable when excluding the lagged dependent variable,
restricting to the pre-2007 period, or adding inflation and trade
controls. Table 1 also confirms state-dependent multiplier esti-
mates using alternative approaches: multipliers are weaker when
debt is rising and stronger when debt is falling, and they are sys-
tematically larger when public investment efficiency is higher as
measured by alternative indexes ([6] PIMI; Devadas–Pennings
2018; CPIA indexes). For brevity, below we provide a brief
description of selected robustness checks, while implementation
details, complete outputs, and additional exercises are provided
in the Supporting Information and are also available from the
authors on request.

Exogeneity and fiscal foresight. Panel Granger non-causality
tests, regressions of shock incidence on lagged macro con-
trols (GDP growth, inflation, debt), and foresight diagnostics
using real-time growth forecasts indicate shocks are orthogo-
nal to recent and expected macroeconomic conditions. Reverse
local-projection “pre-trend” tests—regressing shock incidence
on future growth with standard controls—likewise show no
anticipatory dynamics. Introducing leads of shocks to the
local projections model also does not alter the estimates (see
Supporting Information: Section A for details).

Sample selection and weighting. A doubly-robust augmented
inverse probability weighted (AIPW) estimator, combining out-
come modelling with propensity-score weights for shock inci-
dence, delivers impulse responses that are largely identical to the
baseline.

Continuous shock definitions and alternative identifica-
tion. Replacing the binary shock indicator with continuous mea-
sures based on cyclically adjusted public investment—either the
growth rate or the change in CAPI as a share of GDP—produces
similar output responses and confirms larger effects for larger
investment impulses. In addition, the IV-2SLS method reported
above uses instrumented public investment (as a share of GDP),
rather than the public investment shock variable directly, to
estimate unconditional and state-dependent multipliers. As dis-
cussed in Section 3.2 and detailed in the Supporting Infor-
mation, the resulting multipliers and dynamics are nearly
identical to the baseline, reinforcing the robustness of the
identification.

Sensitivity to the choice of thresholds and statistical filters.
Tightening the shock definition to a two-standard-deviation cut-
off and recomputing the cyclical component of public investment

with Baxter–King, Christiano–Fitzgerald, and Hamilton filters
leaves the results essentially unchanged.

Alternative model specification and estimator choices.
Results are robust to including or excluding country fixed effects,
augmenting the conditioning variable set (inflation, trade open-
ness, real interest rate), dropping the lagged dependent vari-
able, and using GMM estimators. Alternative measures of fiscal
space and public investment efficiency also yield estimates sim-
ilar to the baseline state-dependent multipliers (see Table 1 and
Supporting Information).

Sample sensitivity. Restricting the sample to the pre-2007
period and using a common-country sample across specifications
does not alter conclusions, though precision naturally declines
with fewer observations. The results are virtually unchanged
when the country composition is altered; for instance, China or
BRICS countries are excluded.

Implications of monetary policy frameworks and impact
on interest rates. The effect of public investment shocks on
real interest rates is positive, but not statistically significant.
Fixed exchange rate and managed float regimes are associated
with greater and more statistically significant public invest-
ment multipliers than in countries with a free float exchange
rate regime, which confirms findings in the previous literature
[27, 38–39].

Asymmetric effects of public investment shocks. To exam-
ine whether positive and negative investment shocks have asym-
metric effects, we estimate separate local projections for expan-
sionary and contractionary shocks. Positive shocks are defined
as changes in cyclically adjusted public investment that exceed
the country-specific mean by more than one standard devia-
tion (as in the baseline specification), while negative shocks
fall below the mean by more than one standard deviation. The
results show that expansionary shocks generate significantly
larger and more persistent increases in output, whereas contrac-
tionary shocks are associated with much smaller and statisti-
cally weaker effects, becoming insignificant after about 4 years.
Rather than reflecting any rigidity on the spending side, the
muted responses to negative shocks are consistent with some
degree of private-sector adjustment—through investment or
consumption—that partially offsets declines in public invest-
ment, and with the fact that negative shocks tend to occur in
higher-debt environments where fiscal multipliers are smaller.
Corresponding impulse responses are shown in the Supporting
Information.

5 | Conclusion and Policy Implications

In this article, we contribute to the literature by introducing a new
methodology to identify public investment shocks that can be eas-
ily replicated and extended by other researchers going forward.
We use the identified public investment shocks to examine the
macroeconomic implications of public investment for EMDEs
using a broader sample than employed in the earlier literature,
which allows a more granular analysis of cross-country hetero-
geneity and non-linear effects associated with prevailing macroe-
conomic conditions and country structural characteristics.
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The estimation results confirm the findings of previous research
and expand the empirical evidence to a broad sample of EMDEs.
Inter alia, our paper provides new insights into the heterogeneity
of public investment multipliers across country groups and helps
to cast light on the factors that explain the varying growth effects
of public investment. In this regard, a particularly noteworthy
aspect of our results is that the positive effects of public invest-
ment on economic growth can be significantly bolstered under
certain conditions that are feasible to achieve with robust pol-
icy interventions. In particular, fiscal space and public spending
efficiency are crucial for bolstering the positive effects of public
investment. While the scaling up of public investment by 1% of
GDP on average raises output by 1.1% after 5 years, in countries
with ample fiscal space and high public investment efficiency the
effects are much higher—reaching 1.6% over the same period.
These results help inform policy debates on the macroeconomic
effects of public spending, particularly in the context of develop-
ing economies, which generally have larger infrastructure gaps
and unmet funding needs to address sustainable development
goals.

The positive effects of public investment reflect both the bene-
ficial aggregate demand and supply impacts, including through
boosting the productive capacity of the economy and the
crowding in of private investment. The latter is particularly
important for EMDEs given the prolonged weakness in pri-
vate investment growth they experienced over the past decade
and the massive private capital mobilisation needs to address
investment gaps.

Furthermore, the results suggest that in countries with low fiscal
space, public investment multipliers tend to be lower and statis-
tically insignificant. Thus, limited fiscal space not only impedes
the ability of a government to scale up public investment but also
undermines its effectiveness. This underscores the importance
of boosting fiscal space during good times to help provide room
for manoeuvre during recessions. If public debt ratios do not
decrease during times of economic expansion, countries may be
unable to avail themselves of countercyclical spending increases
to help dig themselves out of recessions. As the paper also shows,
scaling up of public investment is especially effective during
recessions. Redoubled policy efforts to boost fiscal space—such
as reforms to improve tax collection efficiency, enhance fiscal
frameworks, and curtail unproductive expenditures—are partic-
ularly important in light of the significantly elevated debt levels
over the past decade.

Finally, our results accentuate the large payoffs that countries
could realise by strengthening public investment efficiency. Pol-
icy interventions that can improve the efficiency of public invest-
ment range from broad structural reforms to improve the qual-
ity of institutions—tackling corruption, poor governance, and
limited capacity of fiscal administration—to policies that focus
more narrowly on enhancing public investment project man-
agement frameworks. This includes reforms to strengthen the
planning, allocation, implementation, and monitoring of pub-
lic investment projects. Low-income countries that face particu-
larly deep structural challenges, vast infrastructure gaps, and lim-
ited fiscal resources have much lower capacity to undertake such
reforms on their own. Therefore, extensive coordinated support
from the global community, including both financial support and

technical assistance, is imperative to help these countries address
their pressing development needs.
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Endnotes
1From a theoretical perspective, the crowding-in effects are related
to the accelerator mechanism, as scaling up public investment, if
well-implemented, can raise the marginal productivity of private capital
and generate network externalities, thereby raising the level of desired
private capital. see also Erenburg and Wohar [31] and IMF [32] for
related discussions.

2Countries with less than 20 continuous observations were not included
in the sample going forward.

3The raw-extreme threshold is computed over the pooled cross-country
distribution of annual changes. Results are similar if we (i) use a
positive-tail definition (95th percentile of Δ(public investment/GDP))
or (ii) scale IRFs with the mean Δ(PI/GDP) among observations flagged
by each shock.

4Because the public investment shock indicator captures relatively rare,
discrete events, country-level AR(1) tests are uninformative: in many
countries the lag often takes a constant value or is omitted. For this rea-
son, we rely on correlation-based orthogonality checks, as suggested by
an anonymous referee.

5See also Plagborg-Møller and Wolf [76] for a discussion on the trade-offs
between VARs and local projections.

6Among other robustness checks, the model is also estimated with addi-
tional control variables to examine the omitted variable bias, drop-
ping lagged real GDP growth, and using the generalised method of
moments (GMM) estimator to address possible bias arising from the
lagged dependent variable.

7This ex-post rescaling to a 1% of GDP shock is standard in the empir-
ical multiplier literature (see, e.g., [37, 39]). Ramey and Zubairy [63]
propose a one-step IV approach that directly estimates cumulative mul-
tipliers. While our methodology differs, the rescaling procedure yields
consistent interpretations of impulse responses and is widely used in
cross-country applications.

8The same approach was used to estimate state-dependent public spend-
ing multipliers in Abiad et al. [28], Furceri and Li [38], Miyamoto et al.
[43], and Honda et al. [27].

9The weights assigned to each regime vary between 0 and 1 according to
the weighting function so that 𝐹

(
𝑧𝑖,𝑡

)
can be interpreted as the proba-

bility of being in a given economic state. Following the literature that
uses a similar approach (Abiad et al. [28] and [38]), the parameter is
set to 1.5, while the results do not change materially when other values
are used.
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10Results are virtually identical when excluding China or the BRICS:
medium-term responses overlap the baseline within the 90% confidence
region across all horizons (see the discussion in the robustness section
of the paper and sample sensitivity checks in Supporting Information:
Section E).

11Similar results are reported in recent empirical studies (for instance,
[28, 38–39]).

12Lower public investment multipliers in commodity-exporting EMDEs
are consistent with the significantly lower public investment efficiency
in these countries [2, 6]. As we show in Section 4.2, public invest-
ment multipliers are lower in countries with low government spending
efficiency.

13The sample size for the exercises with potential output and productivity
is smaller because of data availability, and therefore the estimates may
not be directly comparable to the baseline results, which use the full
EMDE sample.

14Larger public investment multipliers in recessions are reported in
Auerbach and Gorodnichenko [45]; Caggiano et al. [81]; Furceri and
Li [38]; Honda et al. [27]; Riera-Crichton et al. [46]. That said, such
estimates may not be fully robust with significant heterogeneity across
countries [82].

15That said, during expansions public investment also has a positive
effect on output in EMDEs. This is in line with the view that EMDEs
often have underutilised capacity because of infrastructure gaps, limited
access to finance constraining the ability of the private sector to expand
production capacity, and unused available labour resources, which can
be engaged in expansions through public investment.

16These results thus are in line with the literature, arguing that in coun-
tries with high debt, public spending multipliers can be insignificant or
even negative [30, 39].

17The high-debt and low-debt states are defined using the smooth tran-
sition function that reflects the historical dynamics of public-debt-
to-GDP ratios on a country-by-country basis. For a median EMDE, a
low-debt state over the sample period corresponds to about 30% of GDP
and a high-debt state corresponds to about 80% of GDP for EMDEs that
experienced a public investment shock. The results are also confirmed
using an alternative approach that examines the size of public invest-
ment multipliers in countries experiencing large increases or decreases
in their debt-to-GDP ratios—see the results in the robustness section
and Table 1.

18The analysis uses the IMF [69] public infrastructure efficiency index,
which is a cross-sectional index available for 120 countries (including
93 EMDEs), produced using the data envelopment analysis. The index
ranges from 0 to 100, with higher values indicating better efficiency.
The model was also estimated using the Devadas and Pennings [70]
infrastructure efficiency index and the Dabla-Norris et al. [6] public
investment management index. Estimations using alternative measures
also suggest statistically insignificant and lower output effects of pub-
lic investment in low-efficiency economies (see the additional results in
the robustness section and Table 1).

19See, for instance, Cavallo and Daude [9]; Furceri and Li [38]; IMF
(2014); Izquierdo et al. [40]; Leduc and Wilson [41]; Leeper et al. [51].

References

1. World Bank, Global Economic Prospects. June (World Bank, 2024).

2. A. Adarov and U. Panizza, Public Investment Quality and Its Implica-
tions for Sovereign Risk and Debt Sustainability. Policy Research Working
Paper 10877 (World Bank, 2024).

3. A. Afonso and J. Alves, “Does Government Spending Efficiency
Improve Fiscal Sustainability?,” European Journal of Political Economy
90 (2023): 102403.

4. A. Berg, R. A. Portillo, E. F. Buffie, C. A. Pattillo, and L. Zanna, Public
Investment, Growth, and Debt Sustainability: Putting Together the Pieces

Together. IMF Working Papers 2012/144 (International Monetary Fund,
2012).

5. S. Chakraborty and E. Dabla-Norris, “The Quality of Public Invest-
ment,” B E Journal of Macroeconomics 11, no. 1 (2011): 1–29.

6. E. Dabla-Norris, J. Brumby, A. Kyobe, Z. Mills, and C. Papageorgiou,
“Investing in Public Investment: An Index of Public Investment Effi-
ciency,” Journal of Economic Growth 17 (2012): 235–266.

7. L. Pritchett, “The Tyranny of Concepts: CUDIE (Cumulated, Depreci-
ated, Investment Effort) is Not Capital,” Journal of Economic Growth 5,
no. 4 (2000): 361–384.

8. D. Aschauer, “Does Public Capital Crowd Out Private Capital?,” Jour-
nal of Monetary Economics 24, no. 2 (1989): 171–188.

9. E. Cavallo and C. Daude, “Public Investment in Developing Countries:
A Blessing or a Curse?,” Journal of Comparative Economics 39 (2011):
65–81.

10. P. Bom and J. Ligthart, “What Have We Learnt From Three Decades
of Research on the Productivity of Public Capital?,” Journal of Economic
Surveys 28, no. 5 (2014): 889–916.

11. S. Gechert and A. Rannenberg, “Which Fiscal Multipliers Are
Regime-Dependent? A Meta-Regression Analysis,” Journal of Economic
Surveys 32 (2018): 1160–1182.

12. M. Vagliasindi and N. Gorgulu, “What Have we Learned About the
Effectiveness of Infrastructure Investment as a Fiscal Stimulus? A Liter-
ature Review,” Policy Research Working Paper Series 9796, The World
Bank, 2021.

13. D. Aschauer, “Is Public Expenditure Productive?,” Journal of Mone-
tary Economics 23, no. 2 (1989): 177–200.

14. R. J. Barro, “Government Spending in a Simple Model of Endogenous
Growth,” Journal of Political Economy 95 (1990): 103–126.

15. R. Barro and X. Sala-I-Martin, “Public Finance in Models of Economic
Growth,” Review of Economic Studies 59, no. 4 (1992): 645–661.

16. K. Futagami, Y. Morita, and A. Shibata, “Dynamic Analysis of an
Endogenous Growth Model With Public Capital,” Scandinavian Journal
of Economics 95, no. 4 (1993): 607–625.

17. G. Glomm and B. Ravikumar, “Public Investment in Infrastructure in
a Simple Growth Model,” Journal of Economic Dynamics and Control 18,
no. 6 (1994): 1173–1187.

18. S. Turnovsky, “Fiscal Policy in a Growing Economy With Public Cap-
ital,” Macroeconomic Dynamics 1, no. 3 (1997): 615–639.

19. C. Adam and D. Bevan, “Aid and the Supply Side: Public Invest-
ment, Export Performance, and Dutch Disease in Low-Income Coun-
tries,” World Bank Economic Review 20, no. 2 (2006): 261–290.

20. R. Agenor, “A Theory of Infrastructure-Led Development,” Journal of
Economic Dynamics & Control 34, no. 5 (2010): 932–950.

21. A. Berg, J. Gottschalk, R. Portillo, and L. Zanna, The Macroeconomics
of Medium-Term Aid Scaling-Up Scenarios. IMF Working Paper 10/160
(International Monetary Fund, 2010).

22. P. Bom and J. Ligthart, “Public Infrastructure Investment, Output
Dynamics, and Balanced Budget Fiscal Rules,” Journal of Economic
Dynamics & Control 40 (2014): 334–354.

23. W. E. Romp and J. de Haan, “Public Capital and Economic Growth:
A Critical Survey,” European Investment Bank (EIB) Papers, Luxembourg
10, no. 1 (2005): 41–70.

24. P. J. Verdoorn, “Fattori Che Regolano Lo Sviluppo Della Produttività
del Lavoro,” L’Industria 1 (1949): 3–10.

25. N. Kaldor, Causes of the Slow Rate of Economic Growth of the
United Kingdom: An Inaugural Lecture (Cambridge University Press,
1966).

Oxford Bulletin of Economics and Statistics, 2026 13

 14680084, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/obes.70058 by C

ochrane Portugal, W
iley O

nline L
ibrary on [30/03/2026]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



26. J. G. Fernald, “Roads to Prosperity? Assessing the Link Between Public
Capital and Productivity,” American Economic Review 89, no. 3 (1999):
619–638.

27. J. Honda, H. Miyamoto, and M. Taniguchi, Exploring the Output Effect
of Fiscal Policy Shocks in Low Income Countries (IMF Working Papers
2020/012, International Monetary Fund, 2020).

28. A. Abiad, D. Furceri, and P. Topalova, “The Macroeconomic Effects
of Public Investment: Evidence From Advanced Economies,” Journal of
Macroeconomics 50 (2016): 224–240.

29. M. Eden and A. Kraay, ‘Crowding in’ and the Returns to Government
Investment in Low-Income Countries. Policy Research Working Paper Series
6781 (World Bank, 2014).

30. R. Huidrom, M. A. Kose, J. Lim, and F. Ohnsorge, “Why Do Fiscal
Multipliers Depend on Fiscal Positions?,” Journal of Monetary Economics
114, no. 1 (2020): 109–125.

31. S. J. Erenburg and M. E. Wohar, “Public and Private Investment: Are
There Causal Linkages?,” Journal of Macroeconomics 17, no. 1 (1995):
1–30.

32. IMF (International Monetary Fund), World Economic Outlook, Octo-
ber 2014: Legacies, Clouds, Uncertainties (International Monetary Fund,
2014).

33. G. Schwartz, M. Fouad, T. Hansen, and G. Verdier, Well Spent: How
Strong Infrastructure Governance Can End Waste in Public Investment
(International Monetary Fund, 2020).

34. V. Foster, N. Gorgulu, D. Jain, S. Straub, and M. Vagliasindi, “The
Impact of Infrastructure on Development Outcomes: A Meta-Analysis,”
Policy Research Working Paper Series 10350, The World Bank, Washing-
ton, DC, 2023.

35. M. Mazzucato and G. Semieniuk, “Public Financing of Innovation:
New Questions,” Oxford Review of Economic Policy 33, no. 1 (2017): 24–48.

36. S. Turnovsky, “Economic Growth and Inequality: The Role of Pub-
lic Investment,” Journal of Economic Dynamics & Control 61 (2015):
204–221.

37. A. J. Auerbach and Y. Gorodnichenko, “Fiscal Multipliers in Reces-
sion and Expansion,” in Fiscal Policy After the Financial Crisis, ed.
A. Alesina and F. Giavazzi (University of Chicago Press, 2013), 63–102.

38. D. Furceri and B. Li, “The Macroeconomic (And Distributional)
Effects of Public Investment in Developing Economies,” IMF Working
Papers 17 217, 2017.

39. E. Ilzetzki, E. G. Mendoza, and C. A. Végh, “How Big (Small?) Are
Fiscal Multipliers?,” Journal of Monetary Economics 60, no. 2 (2013):
239–254.

40. A. Izquierdo, R. E. Lama, J. Medina, et al., “Is the Public Investment
Multiplier Higher in Developing Countries? An Empirical Investigation,”
NBER Working Papers 26478, 2019.

41. S. Leduc and D. Wilson, “Roads to Prosperity or Bridges to Nowhere?
Theory and Evidence on the Impact of Public Infrastructure Investment,”
NBER Working Papers 18042, 2012.

42. D. Canning and P. Pedroni, “Infrastructure, Long-Run Economic
Growth and Causality Tests for Cointegrated Panels,” Manchester School
76, no. 5 (2008): 504–527.

43. H. Miyamoto, A. Baum, N. Gueorguiev, J. Honda, and S. Walker,
“Growth Impact of Public Investment and the Role of Infrastructure Gov-
ernance,” in Well Spent, ed. F. Schwartz (International Monetary Fund,
2020).

44. A. Warner, Public Investment as an Engine of Growth. IMF Working
Paper 14/148 (International Monetary Fund, 2014).

45. A. J. Auerbach and Y. Gorodnichenko, “Measuring the Output
Responses to Fiscal Policy,” American Economic Journal: Economic Policy
4, no. 2 (2012): 1–27.

46. D. Riera-Crichton, C. A. Vegh, and G. Vuletin, “Procyclical and Coun-
tercyclical Fiscal Multipliers: Evidence From OECD Countries,” Journal
of International Money and Finance 52, no. C (2015): 15–31.

47. M. Ghassibe and F. Zanetti, “State Dependence of Fiscal Multipliers:
The Source of Fluctuations Matters,” Journal of Monetary Economics 132
(2022): 1–23.

48. L. Christiano, M. Eichenbaum, and S. Rebelo, “When Is the Govern-
ment Spending Multiplier Large?,” Journal of Political Economy 119, no.
1 (2011): 78–121.

49. W. Gbohoui, “Uncertainty and Public Investment Multipliers: The
Role of Economic Confidence,” IMF Working Papers 2021/272, Interna-
tional Monetary Fund, Washington, DC, 2021.

50. A. Berg, R. Portillo, and S. C. Yang, “Public Investment in
Resource-Abundant Developing Countries,” IMF Economic Review 61
(2013): 92–129.

51. E. Leeper, T. Walker, and S. Yang, “Government Investment and Fiscal
Stimulus,” Journal of Monetary Economics 57 (2010): 1000–1012.

52. S. Devarajan, V. Swaroop, and H. Zou, “The Composition of Public
Expenditure and Economic Growth,” Journal of Monetary Economics 37,
no. 2 (1996): 313–344.

53. D. Bonam, B. Hobijn, and B. Haan, “The Productivity Slowdown and
the Declining Labor Share: A Role for Monetary Policy?,” Review of Eco-
nomic Dynamics 44 (2022): 60–83.

54. E. Colombo, D. Furceri, P. Pizzuto, and P. Tirelli, “Fiscal Multipliers
and Informality,” IMF Working Paper No. 2022/082 International Mone-
tary Fund Washington, DC, 2022.

55. W. C. Koh, “Fiscal Multipliers: New Evidence From a Large Panel of
Countries,” Oxford Economic Papers 69, no. 3 (2017): 569–590.

56. O. J. Blanchard and R. Perotti, “An Empirical Characterization of the
Dynamic Effects of Changes in Government Spending and Taxes on Out-
put,” Quarterly Journal of Economics 117, no. 4 (2002): 1329–1368.

57. A. Kraay, “How Large Is the Government Spending Multiplier? Evi-
dence From World Bank Lending,” Quarterly Journal of Economics 127,
no. 2 (2012): 829–887.

58. A. Kraay, “Government Spending Multipliers in Developing Coun-
tries: Evidence From Lending by Official Creditors,” American Economic
Journal: Macroeconomics 6, no. 4 (2014): 170–208.

59. R. J. Barro, “Output Effects of Government Purchases,” Journal of
Political Economy 89 (1981): 1086–1121.

60. V. A. Ramey, “Can Government Purchases Stimulate the Economy?,”
Journal of Economic Literature 49, no. 3 (2011): 673–685.

61. V. A. Ramey, “Identifying Government Spending Shocks: It’s All in
the Timing,” Quarterly Journal of Economics 126, no. 1 (2011): 51–102.

62. V. A. Ramey and M. D. Shapiro, “Costly Capital Reallocation and the
Effects of Government Spending,” Carnegie-Rochester Conference Series
on Public Policy 48 (1998): 145–194.

63. V. A. Ramey and S. Zubairy, “Government Spending Multipliers in
Good Times and in Bad: Evidence From US Historical Data,” Journal of
Political Economy 126, no. 2 (2018): 850–901.

64. M. Forni and L. Gambetti, “Fiscal Foresight and the Effects of Gov-
ernment Spending,” CEPR Discussion Paper, 049, 2010.

65. E. M. Leeper, A. W. Richter, and T. B. Walker, “Quantitative Effects
of Fiscal Foresight,” American Economic Journal: Economic Policy 4, no.
2 (2012): 115–144.

66. E. M. Leeper, T. B. Walker, and S. Yang, “Fiscal Foresight and Infor-
mation Flows,” Econometrica 81, no. 3 (2013): 1115–1145.

67. IMF (International Monetary Fund), “Investment and Capital
Stock Dataset,” Macroeconomic and Financial Data, International

14 Oxford Bulletin of Economics and Statistics, 2026

 14680084, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/obes.70058 by C

ochrane Portugal, W
iley O

nline L
ibrary on [30/03/2026]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



Monetary Fund, Washington, DC, 2021, https://data.imf.org/?
sk=1ce8a55f-cfa7-4bc0-bce2-256ee65ac0e4.

68. A. M. Kose, S. Kurlat, F. Ohnsorge, and N. Sugawara, “A
Cross-Country Database of Fiscal Space,” Journal of International
Money and Finance 128 (2022): 102682.

69. IMF (International Monetary Fund), Fiscal Monitor, April 2021: A Fair
Shot (International Monetary Fund, 2021).

70. S. Devadas and S. Pennings, “Assessing the Effect of Public Capital
on Growth: An Extension of the World Bank Long-Term Growth Model,”
Policy Research Working Paper WPS 8604 World Bank Group Washing-
ton, DC, 2018.

71. S. Kilic Celik, M. A. Kose, F. Ohnsorge, and F. U. Ruch, “Poten-
tial Growth: A Global Database,” Policy Research Working Paper 10354,
World Bank, Washington, DC, 2023.

72. L. Martinez, F. Roch, F. Roldán, and J. Zettelmeyer, “Sovereign Debt,”
in Research Handbook of Financial Markets, ed. R. S. Gürkaynak and J. H.
Wright (Edward Elgar Publishing, 2023), 378–405.

73. J. D. Hamilton, “Why You Should Never Use the Hodrick-Prescott Fil-
ter,” Review of Economics and Statistics 100, no. 5 (2018): 831–843.

74. M. Deleidi, F. Iafrate, and E. S. Levrero, “Public Investment Fiscal
Multipliers: An Empirical Assessment for European Countries,” Struc-
tural Change and Economic Dynamics 52 (2020): 354–365.

75. O. Jordà, “Estimation and Inference of Impulse Responses by Local
Projections,” American Economic Review 95 (2005): 161–182.

76. M. Plagborg-Møller and C. K. Wolf, “Local Projections and VARs Esti-
mate the Same Impulse Responses,” Econometrica 89 (2021): 955–980.

77. C. W. J. Granger and T. Terasvirta, Modeling Nonlinear Economic Rela-
tionships (Oxford University Press, 1993).

78. V. A. Ramey, “The Macroeconomic Consequences of Infrastructure
Investment,” in Economic Analysis and Infrastructure Investment, ed. E. L.
Glaeser and J. M. Poterba (University of Chicago Press, 2021), 219–276.

79. O. Jordà and A. M. Taylor, “The Time for Austerity: Estimating the
Average Treatment Effect of Fiscal Policy,” Economic Journal 126, no. 590
(2016): 219–255.

80. S. Raga, “Fiscal Multipliers in Developing Countries: Evidence and
Policy Implications,” Journal of Economic Policy Research 14, no. 3 (2022):
45–78.

81. G. Caggiano, E. Castelnuovo, V. Colombo, and G. Nodari, “Estimat-
ing Fiscal Multipliers: News From a Nonlinear World,” Economic Journal
125, no. 584 (2015): 746–776.

82. V. A. Ramey, “Ten Years After the Financial Crisis: What Have we
Learned From the Renaissance in Fiscal Research?,” Journal of Economic
Perspectives 33, no. 2 (2019): 89–114.

83. N. Batini, L. Eyraud, A. Weber, and L. Forni, Fiscal Multipliers: Size,
Determinants, and Use in Macroeconomic Projections. IMF Technical Notes
and Manuals 2014/004 (International Monetary Fund, 2014).

84. O. J. Blanchard, “Comment: Can Severe Fiscal Contractions Be
Expansionary? Tales of Two Small European Countries,” NBER Macroe-
conomics Annual 1990, no. 5 (1990): 111–116.

85. A. Sutherland, “Fiscal Crises and Aggregate Demand: Can High Pub-
lic Debt Reverse the Effects of Fiscal Policy?,” Journal of Public Economics
65 (1997): 147–162.

86. F. Barry, J. Bradley, and A. Hannan, “Foreign Direct Investment
and Productivity Growth in Irish Manufacturing,” Economic and Social
Review 49, no. 2 (2018): 145–167.

87. P. A. David, “Productivity Growth, Innovation, and the Knowledge
Economy,” International Productivity Monitor 33 (2017): 3–19.

88. P. O. Demetriades and T. P. Mamuneas, “Intertemporal Output
and Employment Effects of Public Infrastructure Capital: Evidence

From 12 OECD Economies,” Economic Journal 110, no. 465 (2000):
687–712.

89. M. Elkhdari, M. Souissi, and M. A. Jewell, “Empirical Estimation of
Fiscal Multipliers in MENA Oil-Exporting Countries with an Application
to Algeria,” IMF Working Papers 2018/124 International Monetary Fund
Washington, DC, 2018.

90. R. A. Espinoza and A. S. Senhadji, “How Strong Are Fiscal Multipliers
in the GCC? An Empirical Investigation,” IMF Working Paper, WP/11/16.
International Monetary Fund, Washington, DC, 2011.

91. J. Gonzales-Garcia, A. Lemus, and M. Mrkaic, “Fiscal Multipliers in
the ECCU,” IMF Working Paper No. 2013/117. International Monetary
Fund, Washington, DC, 2013.

92. G. Corsetti, K. Kuester, A. Meier, and G. J. Müller, “Sovereign Risk,
Fiscal Policy, and Macroeconomic Stability,” Economic Journal 123, no.
566 (2013): F99–F132.

93. R. Jong-A-Pin and J. de Haan, “Time-Varying Impact of Public Capi-
tal on Output: New Evidence Based on VARs for OECD Countries,” EIB
Papers 3/2008, 2008.

94. A. Minea and L. Mustea, “A Fresh Look at Fiscal Multipliers: One Size
Fits It All? Evidence From the Mediterranean Area,” Applied Economics
47, no. 26 (2015): 2728–2744.
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Appendix A

TABLE A1 | Sample composition and subgroups.

Emerging market and
developing economies
(EMDEs)

Albania, Algeria, Angola, Antigua and Barbuda, Argentina, Armenia, Azerbaijan, The Bahamas, Bahrain, Bangladesh,
Barbados, Belize, Benin, Bhutan, Bolivia, Bosnia and Herzegovina, Botswana, Brazil, Brunei Darussalam, Bulgaria,

Burkina Faso, Burundi, Cabo Verde, Cambodia, Cameroon, Central African Republic, Chad, Chile, China, Colombia, the
Comoros, the Democratic Republic of Congo, the Republic of Congo, Costa Rica, Côte d’Ivoire, Djibouti, Dominica, the
Dominican Republic, Ecuador, the Arab Republic of Egypt, El Salvador, Equatorial Guinea, Eritrea, Eswatini, Ethiopia,

Fiji, Gabon, The Gambia, Georgia, Ghana, Grenada, Guatemala, Guinea, Guinea-Bissau, Guyana, Haiti, Honduras,
Hungary, India, Indonesia, the Islamic Republic of Iran, Iraq, Jordan, Kazakhstan, Kenya, Kuwait, Lao PDR, Lebanon,

Lesotho, Liberia, Libya, Madagascar, Malawi, Malaysia, Maldives, Mali, Mauritania, Mauritius, Mexico, Moldova,
Mongolia, Montenegro, Morocco, Mozambique, Myanmar, Namibia, Nepal, Nicaragua, Niger, Nigeria, North Macedonia,

Oman, Pakistan, Panama, Papua New Guinea, Paraguay, Peru, the Philippines, Poland, Romania, the Russian
Federation, Rwanda, São Tomé and Príncipe, Saudi Arabia, Senegal, Serbia, the Seychelles, Sierra Leone, South Africa,
Sri Lanka, St. Kitts and Nevis, St. Lucia, St. Vincent and the Grenadines, Sudan, the Syrian Arab Republic, Tajikistan,
Tanzania, Thailand, Togo, Tunisia, Uganda, Ukraine, the United Arab Emirates, Uruguay, Uzbekistan, Viet Nam, the

Republic of Yemen, Zambia.
Low-income countries
(LICs)

Burkina Faso, Burundi, Central African Republic, Chad, the Republic of Congo, Eritrea, Ethiopia, The Gambia,
Guinea-Bissau, Liberia, Madagascar, Malawi, Mali, Mozambique, Niger, Rwanda, Sierra Leone, Sudan, the Syrian Arab

Republic, Togo, Uganda, the Republic of Yemen.
Commodity-exporting
EMDEs

Algeria, Angola, Argentina, Armenia, Azerbaijan, Bahrain, Belize, Benin, Bolivia, Botswana, Brazil, Brunei Darussalam,
Burkina Faso, Burundi, Cabo Verde, Cameroon, Central African Republic, Chad, Chile, Colombia, the Comoros, the

Democratic Republic of Congo, the Republic of Congo, Costa Rica, Côte d’Ivoire, Ecuador, Equatorial Guinea, Eritrea,
Ethiopia, Fiji, Gabon, The Gambia, Ghana, Guatemala, Guinea, Guinea-Bissau, Guyana, Honduras, Indonesia, the

Islamic Republic of Iran, Iraq, Kazakhstan, Kenya, Kuwait, Lao PDR, Liberia, Libya, Madagascar, Malawi, Mali,
Mauritania, Mongolia, Mozambique, Myanmar, Namibia, Nicaragua, Niger, Nigeria, Oman, Papua New Guinea,

Paraguay, Peru, the Russian Federation, Rwanda, Saudi Arabia, Senegal, the Seychelles, Sierra Leone, South Africa,
Sudan, São Tomé and Príncipe, Tajikistan, Tanzania, Togo, Uganda, Ukraine, the United Arab Emirates, Uruguay,

Uzbekistan, the Republic of Yemen, Zambia.
Commodity-importing
EMDEs

Albania, Antigua and Barbuda, The Bahamas, Bangladesh, Barbados, Bhutan, Bosnia and Herzegovina, Bulgaria,
Cambodia, China, Croatia, Djibouti, Dominica, the Dominican Republic, the Arab Republic of Egypt, El Salvador,

Eswatini, Georgia, Grenada, Haiti, Hungary, India, Jordan, Lebanon, Lesotho, FYR Macedonia, Malaysia, Maldives,
Mauritius, Mexico, Moldova, Montenegro, Morocco, Nepal, Pakistan, Panama, the Philippines, Poland, Romania, Serbia,

Sri Lanka, St. Kitts and Nevis, St. Lucia, St., the Syrian Arab Republic, Thailand, Tunisia, Viet Nam.

Note: The sample composition follows the World Bank’s classification of EMDEs and country groups.

TABLE A2 | Data definitions and sources.

Variable Definition Source

Real public investment General government investment (gross fixed capital formation)
in billions of national currency deflated using the GDP deflator

Investment and Capital Stock Dataset [67]

Real private investment Private investment (gross fixed capital formation), in billions of
national currency deflated using the GDP deflator

Investment and Capital Stock Dataset [67]

Real GDP Gross domestic product, in billions of national currency deflated
using the GDP deflator

IMF World Economic Outlook Database

Potential GDP Index derived from real potential output growth estimated using
the production function approach

Potential growth database [71]

Inflation Growth rate of consumer price index, in percent IMF World Economic Outlook Database
Labor productivity Real GDP per average annual hours worked by persons engaged Penn World Table 10.01
Total factor productivity Total factor productivity in constant national prices (2017= 1) Penn World Table 10.01
Public debt General government debt, percent of GDP World Bank’s Fiscal Space Database [68]
Public infrastructure
efficiency index [69]

Public infrastructure efficiency index constructed based on the
data envelopment analysis using the volume and quality of

infrastructure as output, and public capital stock and per capita
GDP as input variables

IMF [69]

Public infrastructure
efficiency index [70]

Infrastructure efficiency index constructed as a weighted average
of the quality of electricity, water, and road infrastructure

Devadas and Pennings [70]

Public investment
management index (PIMI)

Index based on country performance scores in public investment
project appraisal, selection, implementation, and evaluation

Dabla-Norris et al. [6]

Public capital stock General government capital stock, percent of GDP Investment and Capital Stock Dataset [67]
Real interest rate Lending interest rate adjusted for inflation as measured by the

GDP deflator
World Bank’s World Development Indicators,

IMF’s International Financial Statistics

Source: Authors.
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TABLE A3 | Summary statistics for public investment shocks.

Variable Value

Number of economies 129
Public investment shock= 1

Number of observations 557
Mean real GDP growth (percent) 4.48
Mean public investment (percent of GDP) 8.11
Mean change in public-investment-to-GDP ratio (percentage points) 2.68

Public investment shock= 0
Number of observations 3804
Mean real GDP growth (percent) 3.79
Mean public investment (percent of GDP) 6.76
Mean change in public-investment-to-GDP ratio (percentage points) −0.43

Note: The table reports descriptive statistics for output growth and public investment, distinguishing between episodes of public investment shock (public investment
shock= 1) and non-shock periods (public investment shock= 0).
Source: Authors.

FIGURE A1 | Distribution of the output elasticity of public investment (𝜀). Source: Authors. Histogram with kernel density of the estimated
elasticity 𝜀 from country-specific log–log regressions of ln(public investment) on ln(GDP) over available years. The dashed vertical line marks
unit elasticity (𝜀= 1). Summary statistics: Mean= 1.088, median= 0.926, N = 10,544 country-year observations. [Colour figure can be viewed at
wileyonlinelibrary.com]
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(a) (b)

(c) (d)

FIGURE A2 | Impact of public investment on real GDP by EMDE country groups. (A) EMDEs excluding low-income countries. (B) Low-income
countries. (C) Commodity-importing EMDEs. (D) Commodity-exporting EMDEs. Source: Authors. EMDEs= emerging market and developing
economies; LICs= low-income countries. Responses of real GDP (cumulative change in year t relative to year t =−1, in percent) to a public invest-
ment shock equivalent to one percent of GDP; t= 0 is the year of the shock. Sample includes 129 EMDEs, of which 23 are LICs, 48 are commodity
exporters, and 81 are commodity importers. Shaded areas denote 90% confidence bands, based on standard errors clustered at the country level. Country
composition is shown in Table A1. [Colour figure can be viewed at wileyonlinelibrary.com]
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Appendix B

TABLE B1 | Output effects of public investment: Summary of the literature.

Study
Public investment

multiplier Sample Methodology Notes

Abiad et al. [28] 0.4 (year 0)–1.4
(year 4)

17 OECD economies;
1985–2013

Local projections with
forecast error shocks

Output growth in response to a 1% of GDP
increase in public investment. Larger

multipliers in low-growth episodes and in
countries with high spending efficiency.

Auerbach and
Gorodnichenko [45]

2.12 (peak response
over 20 quarters)

US; 1947–2008 SVAR with forecast error
shocks

Cumulative output effect in dollars in
response to a 1 dollar increase in public

investment. Larger multipliers in recessions
that in expansion.

Barry et al. [86] 0.16 (quarter 1)–1.10
(quarter 12)

Cameroon; 1999–2015 SVAR with
Blanchard-Perotti

identification

Cumulative change in output in percent in
response to a 1% increase in public

investment. Statistically insignificant for most
of the forecast horizon and in the longer run.

Bom and
Ligthart [10]

0.08 (short
run)–0.12 (long run)

68 studies over
1983–2008

Meta-regression analysis Meta-regression estimates of output elasticity
of public capital based on studies utilising a
production-function approach. Impact on

output growth in response to a 1% increase in
public capital.

David [87] 0.1 (quarter 0)–2.1
(quarter 20)

Paraguay; 1998–2015 SVAR with
Blanchard-Perotti

identification

Output growth in percent, in response to a 1%
increase in public investment. Larger

multipliers for public investment than for
public consumption.

Deleidi et al. [74] [0.9–1.2] in year 0;
[1.9–3.4] in year 6

11 euro area countries;
1970–2016

Local projections Output growth in response to a 1% increase in
public investment. Smaller multipliers in the

pre-2007 period. The ranges of individual
country estimates are in parentheses.

Demetriades and
Mamuneas [88]

[0.36–2.06] in the
short run;

[0.36–1.97] in the
long run

12 OECD countries;
1972–1991

Simultaneous equations
system

Output elasticities. Impact on output of a 1%
increase in public capital. The ranges of

individual country estimates are in
parentheses.

Eden and Kraay [29] 1.5 (year 1) 39 low-income countries
(IDA borrowers)

2SLS with Kraay [57]
identification

Output increase in dollars in response to a 1
dollar increase in public investment. Lower

multiplier using OLS (0.2).
Elkhdari et al. [89] 0.3 (year 1)–1.2

(year 5)
Algeria; 2008–2015 SVAR with

Blanchard-Perotti
identification; location

projections

Output growth in response to a 1% increase in
capital expenditures. Larger multipliers

during periods with negative output gaps.

0.5 (year 1)–1.8
(year 5)

9 MENA countries;
2000–2015

Espinoza and
Senhadji [90]

0.2–0.3 in the short
term; 0.6–1.1 in the

long term

Gulf Cooperation
Council countries;

1975–2009

Panel models Output growth in response to a 15% increase
in capital expenditures. Larger multipliers for

public investment than for public
consumption.

Furceri and Li [38] 0.2 (year 1)–0.4
(year 4)

79 EMDEs; 1990–2013 Local projections with
forecast error shocks

Output growth in response to a 10% increase
in public investment. Larger multipliers

during economic slack, in closed economies,
in countries with fixed exchange rates, lower
public debt, and higher investment efficiency.

Gbohoui [49] 0.55 (year 0) – 0.07
(year 2)

Advanced economies;
1996–2019

Local projections with
forecast error shocks

Output growth in response to a 1% of GDP
increase in public investment. Larger

multipliers during heightened uncertainty.
0.22 (year 0) – 0.56

(year 2)
EMDEs; 1990–2019

Gechert and
Rannenberg [11]

0.6 98 empirical studies Meta-regression analysis Output growth in response to a 1% of GDP
increase in public investment. Larger

multipliers during economic downturns.

(Continues)
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TABLE B1 | (Continued)

Study
Public investment

multiplier Sample Methodology Notes

Gonzales-Garcia
et al. [91]

0.12 (year 0); 0.37 (4
quarters); 0.44 (after

4 years)

Eastern Caribbean
Currency Union:

1994–2009

SVAR with
Blanchard-Perotti

identification

Cumulative output growth in response to a 1%
of GDP increase in public investment. Larger

multipliers for public investment than for
public consumption (the latter are not

statistically significant).
Honda et al. [27] 0.1 (year 1)–0.2

(year 2)
42 low-income

countries; 1995–2017
Local projections with
forecast error shocks

Output growth in response to a 1% of GDP
increase in public investment. Larger

multipliers in recessions, under a fixed
exchange rate regime, in countries with better

institutions.
Ilzetzki et al. [39] 0.4 (quarter 0)–1.5

(quarter 20)
High income countries;

1985–2013
SVAR with

Blanchard-Perotti
identification

Cumulative output response to public
investment shocks. Larger multipliers in

countries with fixed exchange rates, closed
economies, countries with low debt (not stat.

significant in high-debt sample).
0.6 (quarter 0)–1.6

(quarter 20)
Developing countries;

1985–2013
IMF [32] 0.4 (year 0)–1.5

(year 4)
Advanced economies;

1985–2013
Local projections with
forecast error shocks

Output response to a 1% of GDP increase in
public investment. Larger multipliers during

low growth and in countries with higher
spending efficiency.

(a) 0.3 in year 0–0.5
in year 4; (b) 0.5 in
year 0–0.9 in year 4

Developing economies;
1990–2013

Local projections with
shocks based on Corsetti
et al. [92] and Kraay [57]

Output response to a 1% of GDP increase in
public investment. Shock identification: (a)
Corsetti et al. [92] approach based on fiscal
rules; (b) Kraay [57] methodology based on

official development assistance.
Izquierdo et al. [40] 0.2–1.4 after 2 years 31 European countries,

U.S. states, Argentine
provinces

Local projections with
Blanchard-Perotti,

forecast error, and IV
identification

Output growth in response to a 1% increase in
public investment. Larger multipliers in
countries with low public capital stock;
statistically insignificant multipliers in
countries with low spending efficiency.

Jong-A-Pin and de
Haan [93]

Ranging from about
−2.5 to 2.5

21 OECD countries over
1960–2001

VAR Output elasticity of public capital at the
horizon of 20 years. Output growth in

response to a 1% increase in public capital.
Minea and
Mustea [94]

0.53 (year 1)–1.18
(year 10)

Mediterranean
countries; 1980–2012

PVAR Cumulative output growth in response to a 1%
increase in public investment. Heterogeneous
multipliers across country groups within the
sample: larger in Asian, smaller in African

countries.
Miyamoto et al. [43] 0.2 (year 0)–1.2

(year 4)
17 advanced economies Local projections with

forecast error shocks
Output growth in response to a 1% of GDP
increase in public investment. Statistically

insignificant in low-income countries. Larger
multipliers in countries with better

governance.
0.2 (year 0)–0.5

(year 4)
39 EMDEs

Petrović et al. [95] 0.7–0.8 (after 1 year) 10 Central and Eastern
European countries

Local projections and
SVAR with

Blanchard-Perotti
identification

Cumulative output growth in percent in
response to a 1% increase in public

investment. Larger multipliers in low-growth
periods.

Puig [96] 1.03 over 2 years Argentina; 1993–2012 SVAR Increase in output in dollars in response to a 1
dollar increase in public investment. Greater

impact of public investment than public
consumption.

Rafiq and
Zeufack [97]

2.7 in recessions; 2.0
in expansions

(year 1)

Malaysia; 1981–2004 SVAR with
Blanchard-Perotti

identification

Output growth in response to a 1% increase in
public investment. Greater impact of public

investment than public consumption.
Warner [44] 0.14 (year 0) 124 EMDEs; 1960–2011 OLS Output per capita growth in response to a 1%

increase in public investment. Insignificant
impact in the long run.

Source: Authors.
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