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Abstract

This paper examines how expansions of the public-sector wage bill and employment
affect government performance when political incentives and institutional constraints
shape bureaucratic behaviour. Using data for 41 emerging and developing economies
over 1997-2019, we construct annual measures of public-sector efficiency based on
frontier methods and analyses how different sources of payroll growth translate into
subsequent efficiency. To distinguish politically discretionary payroll expansions from
externally induced adjustments, we decompose wage-bill changes into a component
driven by natural disasters and a residual component reflecting policy-driven variation.
This distinction contrasts emergency-driven administrative responses with payroll growth
more likely to reflect patronage, weak accountability, or soft budget constraints. We find
that discretionary increases in the wage bill are systematically followed by declines in
public-sector efficiency, whereas disaster-driven payroll changes have small and
transitory effects. These effects are conditioned by fiscal decentralization and institutional
quality: stronger governance and subnational accountability mitigate efficiency losses.
The results contribute to the public choice literature on bureaucratic incentives and the
political economy of government size.
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1. Introduction

Governments in emerging and developing economies (EMDEs) face an unusually
sharp version of a universal public-finance problem: they must expand and
professionalize the state while operating under tight fiscal constraints and often-fragile
institutions. In this environment, the public-sector wage bill and public employment are
not mere accounting aggregates; they are the principal instruments through which the
state builds administrative capacity and delivers essential services and through which
political authorities allocate jobs, rents, and control over the bureaucracy. Yet the
empirical record remains ambiguous about whether larger wage bills and bureaucracies
translate into better government performance or instead reflect organizational slack,
patronage, and fiscal rigidities that depress the productivity of public spending as a result
of political and bureaucratic incentives. This ambiguity is not incidental. Cross-country
evidence shows that government quality varies systematically with deep features of
governance and state capability (La Porta et al., 1999), while evidence on bureaucratic
structure highlights that meritocratic recruitment and predictable careers - rather than
headcount alone - are key ingredients of effective bureaucracy (Rauch and Evans, 2000).
Moreover, even under benign intentions, payroll pressures can arise from a structural
force emphasized in Baumol’s “cost disease”: many public services are labour-intensive
with limited measured productivity growth, so wage bills can rise without commensurate
efficiency improvements (Baumol, 1967). The same observed increase in the wage bill
can therefore represent either capacity building or misallocation, depending on the
political and institutional incentives governing hiring and pay-setting.

A parallel debate concerns how the architecture of the state, especially fiscal
decentralization, shapes the mapping from spending to outcomes. Decentralization is
often defended as a way to improve accountability and responsiveness by shifting
decisions closer to citizens, but it can also fragment responsibilities and weaken
monitoring when local capacity is limited or intergovernmental incentives are misaligned.
Modern accounts therefore emphasize conditionality and uneven performance, including
stalled reforms and partial recentralization when design and implementation fall short
(Faguet, 2014; Smoke, 2015). These issues matter for the public payroll: decentralization
can change how personnel are hired, paid, and managed, altering whether wage-bill
expansions translate into service capacity or instead amplify duplication and rent
extraction through weaker oversight and greater political discretion at subnational levels.

Evidence from OECD countries suggests these trade-offs can generate non-linearities -
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fiscal decentralization and public-sector efficiency may follow an inverted-U
relationship, improving efficiency up to a point and becoming detrimental when
coordination losses dominate (Adam et al., 2014). This reinforces the need to treat
decentralization not as a uniformly beneficial reform, but as an institutional environment
that can condition the productivity of payroll expansions by shaping accountability and
monitoring.

Despite the centrality of these issues, cross-country evidence on the causal effect of
public-sector size on government performance remains limited because government size,
institutions, and outcomes co-evolve. State capacity is built over time, and capacity itself
shapes fiscal choices and performance trajectories (Besley and Persson, 2010), making
reduced-form correlations between payroll spending and performance hard to interpret
from a political-economy perspective. A second obstacle is measurement. A prominent
approach benchmarks public outcomes against resources using frontier methods,
constructing composite indicators of public-sector performance and deriving efficiency
scores that reveal substantial dispersion and scope for “doing better with less” (Afonso et
al., 2005). But credible inference requires isolating changes in government size that are
not chosen in response to contemporaneous or anticipated changes in performance - a
challenge that is particularly acute for payroll spending and employment.

This paper addresses these challenges by studying how public-sector wage-bill and
employment expansions affect public-sector efficiency in a panel of 41 EMDEs over
1997-2019, and by examining how fiscal decentralization and institutional quality
condition these effects through political and bureaucratic incentives. We compute annual
public-sector efficiency using an input-oriented, variable-returns-to-scale Data
Envelopment Analysis (DEA) framework that benchmarks a composite index of public-
sector performance against aggregate public spending. We then confront endogeneity in
government size through a two-stage decomposition that separates wage-bill changes into
(1) an exogenous component driven by natural disasters - external events that compel
fiscal and administrative responses - and (i) a discretionary residual component capturing
policy-induced payroll variation more directly shaped by domestic political choices. To
characterize both longer-run associations and adjustment dynamics, we combine two-way
fixed-effects panel regressions with local projections that trace the evolution of efficiency
following payroll shocks (Jorda, 2005). Because cumulative responses can be biased by

overlapping horizons, we implement standard corrections developed for local projections



(Teulings and Zubanov, 2014). Inference relies on procedures suited to macro-panels with
cross-sectional dependence (Driscoll and Kraay, 1998).

The paper makes three contributions. First, it provides a disciplined interpretation of
the payroll-performance nexus by decomposing wage-bill changes into externally
induced and discretionary components, thereby separating emergency-driven capacity
responses from policy-driven expansions more likely to cover patronage, weak
incentives, or fiscal rigidities rooted in political agency problems. Second, it embeds
fiscal decentralization and institutional quality as conditioning characteristics rather than
ancillary controls, testing whether the same payroll expansion has different efficiency
consequences depending on the accountability and managerial environment - consistent
with decentralization’s context dependence and potential non-linearity (Adam et al.,
2014; Smoke, 2015). Third, it adds a dynamic perspective typically missing from cross-
country efficiency studies, using local projections that are transparent, robust to
misspecification, and well suited for slow-moving institutional outcomes (Jorda, 2005).
These contributions matter because the productivity of public spending depends critically
on governance: where governance is weak, additional spending often has limited effect
on outcomes, whereas it becomes more productive in stronger institutional environments
(Rajkumar and Swaroop, 2008) that constrain political discretion and bureaucratic
opportunism.

A central identification concern is that natural disasters - while plausibly exogenous to
domestic political choices - may affect measured public-sector efficiency directly, not
only through payroll adjustments. Disasters can disrupt service delivery, destroy
infrastructure, and alter outputs, so any disaster-based identification must confront a
potential exclusion-restriction violation (Noy, 2009; Cavallo et al., 2013). We therefore
treat disasters as external fiscal-administrative pressure shocks and implement design
features to isolate the payroll channel: we use first-stage residualization to construct
orthogonal payroll components; we condition on alternative disaster intensity measures
and allow for direct disaster effects via controls; and we check dynamic pre-trends and
anticipation in local-projection specifications using standard horizon corrections (Jorda,
2005; Teulings and Zubanov, 2014). Because disasters can have persistent macro effects,
we also report robustness to excluding extreme events and to alternative disaster
definitions, consistent with evidence on heterogeneous and long-lasting impacts (Hsiang
and Jina, 2014; Noy, 2009). Standard errors are robust to heteroskedasticity, serial

correlation, and cross-sectional dependence (Driscoll and Kraay, 1998).
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Our results suggest that discretionary wage-bill expansions are consistently followed
by declines in measured public-sector efficiency, whereas disaster-driven wage-bill
changes tend to have smaller and less persistent effects on average. Heterogeneity patterns
indicate that efficiency costs are weaker in stronger institutional environments, consistent
with the view that institutional quality is a first-order determinant shaping the returns to
policy inputs (Rodrik et al., 2004) by disciplining political and bureaucratic behaviour.
The local-projection evidence suggests muted short-run responses, implying that the main
costs of discretionary payroll growth operate through gradual allocative and institutional
channels rather than immediate mechanical effects.

The remainder of the paper proceeds as follows. Section 2 reviews related literature.
Section 3 develops a conceptual framework and testable hypotheses. Section 4 describes
data and empirical strategy. Sections 5 and 6 present results and robustness. Section 7

concludes.

2. Literature Review

A central tension in public economics and development is that the state is
simultaneously one of the largest “firms” in the economy and the least straightforward to
evaluate: governments deploy vast resources - especially labour compensation - yet the
mapping from inputs to public outputs is mediated by incentives, institutions, and the
vertical organization of authority. Cross-country evidence on the “quality of government”
documents that performance differences are systematic and persistent, reflecting deep
institutional and historical determinants rather than transitory policy choices (La Porta et
al., 1999), while state-building models emphasize that the ability to raise revenue and
support markets is itself an endogenous investment shaped by conflict, political stability,
and the returns to public capacity (Besley and Persson, 2010).

From this perspective, the wage bill and public employment are not simply budget
items; they are central margins through which the state scales its administrative reach.
But whether scaling payroll increases public value is conditional on governance and on
the internal organization of bureaucracy. Evidence on bureaucratic structure in less
developed settings points to meritocratic recruitment and career incentives as key
ingredients of bureaucratic performance, suggesting that payroll expansions can
strengthen capacity only when embedded in rule-bound personnel systems (Rauch and
Evans, 2000). At the same time, even with stable institutions, many public services are

labour-intensive with limited productivity growth, so wage bills can rise without
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commensurate improvements in measured performance, consistent with Baumol’s “cost
disease” logic (Baumol, 1967). These considerations help explain why the empirical
association between spending and outcomes is often weak and why the wage bill is
frequently viewed as a source of fiscal rigidity rather than a straightforward input into
public production.

A substantial empirical literature measures public-sector performance and efficiency
by benchmarking outcomes against resources, often using frontier methods. Pioneering
cross-country work constructs composite indicators of public-sector performance and
then uses non-parametric frontiers to derive public-sector efficiency measures,
documenting large cross-country dispersion and highlighting the scope for delivering
comparable outcomes with fewer inputs (Afonso et al., 2005). Related semi-parametric
applications show that accounting for non-discretionary inputs can materially affect
cross-country comparisons in core public services, reinforcing the need to separate
managerial performance from structural constraints when interpreting efficiency scores
(Afonso and St. Aubyn, 2006). Extensions to new EU members and emerging markets
similarly document substantial efficiency gaps and emphasize the role of administrative
competence and institutional features in explaining cross-country rankings (Afonso et al.,
2010). A parallel strand constructs broad panels in education and health and often finds
that higher spending shares are not systematically associated with better efficiency,
consistent with misallocation and governance frictions (Hauner and Kyobe, 2010). Yet
the two-stage nature of many efficiency designs raises well-known inferential issues:
efficiency scores are estimated objects with complex dependence structures, so naive
second-stage regressions can yield invalid inference. Methodological work provides
coherent data-generating processes and bootstrap-based inference for two-stage non-
parametric efficiency models, highlighting why conventional inference can fail and
offering remedies (Simar and Wilson, 2007). In practice, this implies that credible
empirical designs must either incorporate such corrections or provide extensive
robustness that demonstrates stability of inference.

Theoretical and empirical work on public employment and wages further clarifies why
payroll expansions have ambiguous effects. In personnel-economics terms, the state faces
severe information asymmetries in recruitment, assignment, and monitoring, particularly
in low-income settings, and the productivity of public employment depends on selection,
incentives, and monitoring technologies (Finan et al., 2017). Classic efficiency-wage

logic suggests higher wages can deter corruption by raising the opportunity cost of
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malfeasance, but only when enforcement is credible; otherwise wage increases can
primarily raise rents. A canonical case study of a corruption crackdown in Buenos Aires
hospitals illustrates this interaction: wages mattered for procurement outcomes when
audit intensity was intermediate, consistent with incentive-compatibility rather than a
purely resource-based story (Di Tella and Schargrodsky, 2003). On the macro side, public
wages shape labour-market allocation through queueing for public jobs; models with
search frictions show wage policy can be welfare-relevant, and deviations from optimal
wage setting can raise unemployment volatility and distort allocation across sectors
(Gomes, 2015). These insights align with a broader political-economy view in which
payroll expansions reflect not only administrative needs but also delegation and political
control. Delegation theory emphasizes that allocating tasks between politicians and
bureaucrats depends on ability versus effort considerations and on the political returns to
control, implying that payroll dynamics may embed political incentives and delegation
choices (Alesina and Tabellini, 2007). In short, the same payroll expansion can
correspond to capacity building in well-governed settings and to rent-preserving
expansion in weaker institutional environments.

Fiscal decentralization adds a second layer of conditionality because it changes the
locus of decision-making and the structure of accountability. The core decentralization
logic is that local governments may better match public goods to heterogeneous
preferences and increase accountability, themes rooted in models of local sorting and
“voting with one’s feet” (Tiebout, 1956) and emphasized in modern surveys of fiscal
federalism that stress assignment and political-economy constraints (Oates, 1999). Yet
decentralization can also fragment responsibilities and reduce the effectiveness of
monitoring and coordination when capacity is limited, or intergovernmental incentives
are poorly aligned. Work focusing explicitly on governance highlights that
decentralization’s promise is contingent and that reforms often underperform when
design and implementation are weak (Faguet, 2014; Smoke, 2015). Because
decentralization is multi-dimensional and cross-country proxies can conflate political,
administrative, and fiscal autonomy, careful measurement and robustness to alternative
decentralization indicators are essential for credible inference (Rodden, 2004). Empirical
evidence reflects this nuance. Cross-country work links fiscal decentralization to
accountability-related outcomes such as corruption, though theoretical predictions are
ambiguous and identification remains challenging (Fisman and Gatti, 2002). More

directly relevant for this paper, evidence for OECD countries indicates that fiscal
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decentralization and public-sector efficiency can be non-monotonic, consistent with
decentralization improving efficiency up to a point and becoming detrimental when
fragmentation and scale losses dominate (Adam et al., 2014). Evidence from developing-
country samples similarly underscores the primacy of governance and structural
characteristics in explaining efficiency differentials, suggesting that decentralization and
payroll effects are likely to be conditional rather than uniform (Rayp and Van de Sijpe,
2007).

Despite these advances, the empirical evidence connecting public payroll expansions
to public-sector efficiency remains limited by two related problems: endogeneity and
dynamics. Wage bills and employment respond to performance shortfalls, political
cycles, and macro shocks, so correlations between payroll and efficiency can reflect
reverse causality or omitted variables rather than causal effects. Moreover, even when
shocks are plausibly exogenous, efficiency may respond slowly through hiring cohorts,
wage rigidities, managerial learning, and institutional reform, so static regressions can
miss the adjustment path. Identification strategies that isolate plausibly exogenous
variation are therefore essential. Natural disasters are often used because they generate
sharp fiscal pressures and urgent demands for state action, and a substantial macro
literature uses disaster variation to identify economic impacts (Noy, 2009; Cavallo et al.,
2013). Yet disasters can also affect outcomes directly through disruption of infrastructure
and service delivery, which places a premium on identification strategies that discipline
interpretation and on robustness that rules out direct channels. Long-run evidence on
cyclone exposure suggests disasters can shift income trajectories over extended periods,
reinforcing that disaster shocks are not purely fiscal instruments (Hsiang and Jina, 2014).
Within this setting, an empirical strategy that separates disaster-driven payroll
movements from discretionary policy expansions speaks directly to the literature’s core
concern: whether payroll grows as an emergency-driven capacity response or as a
discretionary expansion shaped by domestic political incentives.

Finally, the paper’s dynamic approach is anchored in developments in macro-
econometric practice. Local projections provide a flexible method for tracing impulse
responses without imposing restrictive parametric assumptions, and they are attractive in
macro panels where heterogeneity and misspecification concerns are salient (Jorda,
2005). The broader fiscal-policy literature shows how projection-based methods can be
used to study responses to shocks and mitigate predictable components, strengthening

causal interpretation (Auerbach and Gorodnichenko, 2012). Robust inference in panels
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with cross-sectional dependence can be achieved using covariance estimators designed
for macro panels with sufficiently long time dimensions (Driscoll and Kraay, 1998).
Bringing these tools to the public-sector efficiency setting matters because efficiency is
persistent and because the effects of payroll expansion are plausibly nonlinear, delayed,
and mediated by institutional arrangements.

Against this background, the missing piece in the literature is a unified empirical
account of how the public wage bill and employment translate into measurable efficiency
changes in developing countries once we benchmark performance relative to spending
using frontier methods, confront endogeneity in payroll through a disciplined shock-
based identification strategy, and quantify dynamic adjustment while allowing
decentralization and institutions to condition effects. This focus is consistent with the
broader idea that institutional quality is a first-order determinant of outcomes and that
policy inputs operate through institutional environments rather than independently of
them (Rodrik et al., 2004). The design adopted here - explicitly decomposing payroll
expansions into exogenous and discretionary components and then estimating both long-
run and dynamic effects on efficiency while interacting with decentralization and
governance - aims to advance both methodological credibility and substantive
interpretation of when payroll expansions support state capacity and when they erode the

productivity of public spending.

3. Theoretical Framework

A useful way to discipline the link between public payroll expansions and government
performance is to view the state as a multi-product organization that transforms fiscal
inputs into a portfolio of public outputs - service delivery, administrative capacity, and
macro-distributive functions - under institutional constraints. In modern accounts of state
capacity, fiscal choices and performance co-evolve because the ability to raise and deploy
resources is itself an investment whose returns depend on political incentives and
governance arrangements, so simple correlations between “size” and “performance” may
not be informative about causal effects (Besley and Persson, 2010). From a public choice
perspective, this transformation is mediated by political delegation and by agency

problems between voters, politicians, and bureaucrats.



3.1. Public production, efficiency, and the payroll margin

Let Y;; denote an aggregate index of public outputs (or performance) produced in
country i and year t. Public production uses labour inputs associated with the public
workforce, L;;, and non-labour fiscal inputs - procurement, operations, and capital -
denoted M;;. Let the effective productivity of these inputs be scaled by A;;, which
captures state capacity, technologies, and organizational practices. Actual output is also
shaped by a latent efficiency wedge 6;; € (0,1] reflecting technical and allocative

efficiency (in the frontier sense). A general representation is:

Yie = HitAitF(Litl Mit)-

This representation is intentionally broad: it allows payroll expansions to raise output
through greater staffing (L;;) and possibly through improved selection and retention when
compensation is competitive, while also allowing efficiency to deteriorate if
organizational slack, misallocation, or weak incentives dominate. In political-economy
terms, this corresponds to a setting in which politicians delegate service provision to
bureaucrats whose effort and task allocation are costly to monitor, and whose objectives
may diverge from social efficiency. The key question is therefore not whether the payroll
is “large,” but whether increments in payroll translate into increments in effective output
relative to resources, i.e., whether they raise ;; or instead depress it.

A central fiscal object is the public wage bill, WB;;, which can be written as the

product of the public wage rate w;; and public employment L;;:

WB;i; = witLjt.

Holding other inputs constant, increasing L;; can mitigate bottlenecks and raise Y;; if
the marginal product of additional staff is positive. But the same increase can lower
measured efficiency if it reflects duplication of tasks, misallocation of personnel, or
weakened monitoring. Analogously, raising w;; can improve selection into the public
sector and reduce corruption incentives by increasing the opportunity cost of misconduct
in the spirit of efficiency-wage mechanisms, yet the same wage increases can become
pure subsidiary rents when enforcement and monitoring are weak (Di Tella and

Schargrodsky, 2003). Thus, payroll policy operates both as a productive input and as a
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political instrument that can generate rents when oversight is imperfect. In short, both
employment and wages are ambiguous “technology shifters” for the public production
process: they can raise F () and/or A;;, but they can also reduce 6;; if they amplify slack.

This ambiguity is sharper in labour-intensive public services, where measured
productivity growth is limited and unit costs tend to rise with economy-wide wages even
when output quality is unchanged. Baumol’s (1967) “cost disease” logic implies that an
observed increase in W B;; may reflect wage pressures rather than a commensurate rise in
effective outputs, creating downward pressure on efficiency even without any
deterioration in managerial performance. A payroll expansion is therefore not a sufficient
statistic for capacity building: it must be interpreted through the institutional environment
that governs hiring, pay setting, monitoring, and allocation across tasks and through the

political incentives that shape these rules.

3.2. Institutions, incentives, and why payroll expansions can reduce efficiency

To make the conditioning role of institutions explicit, let /Q;; denote institutional
quality (e.g., government effectiveness, control of corruption), and let the internal
incentive environment determine the extent to which payroll resources are converted into
effective effort and well-assigned talent. A parsimonious way to capture this is to allow

the efficiency wedge 6;; to depend on payroll choices and institutions:

0it = O(W B¢, 1Qit, Dit, Zi¢), Oy € (0.1],

where D;; denotes fiscal decentralization and Z;; collects other structural factors. This
formulation is consistent with the personnel-economics view that the productivity of
public employment is mediated by selection, incentives, and monitoring technologies,
which are typically more fragile in developing settings (Finan et al., 2017), and with
evidence that bureaucratic performance is higher where recruitment and careers are
meritocratic rather than politicized (Rauch and Evans, 2000). It is also consistent with
public choice models in which politicians expand payrolls to increase political support,
control bureaucratic outputs, or distribute rents, even when such expansions reduce
productive efficiency. Under weak institutions, a marginal increase in payroll can be
disproportionately absorbed by patronage hiring, overstaffing, and soft budget

constraints, thereby reducing 6;; even if W B;; rises. Under stronger institutions, the same
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payroll increase is more likely to finance skilled staff, reduce turnover, and strengthen
implementation, raising effective A;; and preserving or improving 6;.. Institutional
quality thus operates as a constraint on political discretion and bureaucratic opportunism.

Political economy considerations reinforce the same point. When policy tasks can be
performed by either politicians or bureaucrats, the allocation of authority reflects
ability-effort trade-offs and political returns to control. In such environments, expansions
in the bureaucracy can be chosen for reasons only loosely connected to productive
performance, so payroll growth may encode political incentives rather than capacity
needs (Alesina and Tabellini, 2007). This does not imply that payroll growth is always
inefficient; rather, it implies that the mapping from payroll to efficiency is conditional on
how institutions constrain discretion and align effort with public objectives.

A simple reduced-form representation of these channels can be obtained by taking logs
of the production relation and isolating 8;;. Define an empirical efficiency object E;;

(interpretable as a frontier-based public-sector efficiency score), and write:

InE;; =In6;; = ay+ a;InL;; + ay Inw + agDy + a4 Qi + as(In Ly X Dyp) +
as(Inwy X Di) + a7(In Ly X 1Qy) + ag(Inwye X 1Q;) + €.

This equation is not meant to impose a “production function” in a narrow sense; it is a
compact way of encoding the idea that the marginal efficiency consequences of payroll
expansions differ across institutional and organizational settings. A key implication is that
the sign of the marginal effect of payroll on efficiency is not invariant. For example, the

marginal effect of raising wages is:

d1n Eit
dlIln Wit

= ay + agDy + agQyt,

so even if a, < 0 because wage growth mechanically raises costs in labour-intensive
sectors (Baumol, 1967), stronger institutions or better decentralization designs can offset
that effect if they strengthen the productivity of higher pay through selection, retention,
and reduced corruption (Di Tella and Schargrodsky, 2003; Finan et al., 2017). Similarly,
staffing expansions can improve efficiency when they relax bottlenecks in low-capacity
settings but reduce efficiency when they overshoot the organizational optimum,

generating duplication and slack.
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Fiscal decentralization reshapes the internal “technology” of the state by reallocating
decision rights across levels of government. In the classic fiscal federalism logic,
decentralization can improve allocative efficiency by tailoring public goods to
heterogeneous local preferences and strengthening accountability (Oates, 1999). Yet
decentralization can also fragment responsibilities, weaken monitoring, and create
coordination failures when local capacity is limited or intergovernmental incentives are
misaligned, so its effects are context-dependent (Faguet, 2014; Smoke, 2015).
Measurement is also non-trivial because cross-country proxies can conflate political,
administrative, and fiscal autonomy (Rodden, 2004).

Institutional quality 1Q;;interacts naturally with decentralization: decentralization may
work “as advertised” only when basic administrative capacity and oversight exist, which
is why governance is a first-order condition for spending to translate into outcomes
(Rajkumar and Swaroop, 2008). This logic implies that decentralization and institutions
should be treated as moderators of the payroll-efficiency relationship rather than merely

controls.

3.3. Why exogenous and discretionary payroll changes should have different effects

A further implication of the framework is that not all payroll expansions carry the same
informational content about underlying distortions. Some payroll changes are emergency
responses to externally imposed shocks - events that generate sudden demand for public
services, temporary hazard pay, overtime, or short-run hiring. Other payroll changes are
discretionary expansions shaped by domestic political incentives, bargaining, or
patronage. From a public choice perspective, these two components differ in their relation
to political agency problems: emergency-driven expansions are less likely to be chosen
for electoral or distributive reasons, whereas discretionary expansions are more directly
embedded in political bargaining and rent allocation. These two components can have
different efficiency consequences because they operate through different parts of the
organizational system.

To formalize this distinction, decompose observed wage-bill changes into an

externally driven component and a discretionary residual:

AWB;, = AWBE® + AWBES,
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In the framework above, AWB{*® can be interpreted as payroll pressure induced by
external events that shift service demand or operational requirements. Its effect on
efficiency can be small or transitory if the payroll response is temporary and accompanied
by compensating adjustments (reallocations, aid, or short-run contracting), or if the

41 is more

organization’s core incentive environment is unchanged. By contrast, AW B
likely to reflect persistent expansions in headcount or wages that embed rigidities, crowd
out complementary inputs M;;, or relax effort discipline, thereby creating a sustained
decline in ;. This distinction mirrors classic public choice arguments that politically
chosen budget expansions are more prone to inefficiency than expansions driven by
exogenous necessity.

The decomposition also helps clarify why decentralization and institutions matter.
Even an exogenous payroll shock can lower efficiency if the institutional environment is
weak and the shock is exploited for patronage or misallocation; conversely, discretionary
payroll growth may be less damaging where institutions enforce meritocracy and

performance incentives (Rauch and Evans, 2000; Finan et al., 2017). The framework

therefore predicts heterogeneous effects of both AW BE¥® and AW BES across D;; and Q.

3.4. From theory to estimable implications

Putting these pieces together yields an estimable implication that guides the empirical
design: changes in measured efficiency should depend on payroll shocks, and the
marginal effect of those shocks should be a function of decentralization and institutional

quality. A compact representation is

AE;; = B AWBE® + B,AWBES + 3Dy 1 + BaQir—1 + Bs(AWBE® X Dyy_4) +
ﬁe(AWBftxo X Qi,t—l) +T'Xi g + 1 + A + &g

where X; 4 collects lagged macro-fiscal controls, and y; and A, absorb time-invariant
heterogeneity and global shocks. The theoretical framework does not require 8, and f3,
to be equal; indeed, it suggests they need not even share the same sign. If discretionary
payroll expansions disproportionately reflect slack, rent creation, or crowding-out of
complementary inputs, 8, < 0 is the natural prediction. If exogenous payroll shocks are
temporary and partly offset or directed to high-need activities, f; may be closer to zero,

or negative but short-lived. Finally, the interaction coefficients 5 and f¢ encode the
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conditionality emphasized above: decentralization and institutional quality can mitigate
(positive interactions) or amplify (negative interactions) the efficiency impact of payroll
shocks, depending on whether they operate primarily through accountability and better
matching or through fragmentation and weak oversight.

This logic is also consistent with a dynamic view of efficiency. Because bureaucratic
organization, hiring cohorts, and administrative routines adjust slowly, the response of
E;; to payroll shocks need not be immediate. Even when the shock is large, the effect on
measured efficiency may accumulate over time as rigidities embed and complementary
inputs are reallocated. This motivates complementing long-run panel relationships with
dynamic responses that trace the adjustment path of efficiency after payroll shocks (Jorda,
2005), while ensuring that the estimated responses isolate unexpected components of the

shock when horizons overlap (Teulings and Zubanov, 2014).

4. Empirical Methodology

4.1. Measuring public-sector efficiency

Let PSP;; denote a composite index of public-sector performance for country i in year
t. Following the public-efficiency benchmarking tradition, we combine multiple outcome
dimensions to reflect the state’s multi-product mandate (Afonso et al., 2005). The index
aggregates (1) “opportunity” outcomes in core service domains and (ii) “Musgravian”
outcomes capturing distributional and macroeconomic functions. All subcomponents are
normalized to ensure comparability over time and across countries and then averaged to
form PSP;.. The purpose of this step is not to assert a unique welfare metric, but to
construct an outcome vector that is broad enough to capture the multi-output nature of
government while remaining empirically tractable in a cross-country panel.

We then benchmark each country’s outcomes against its resource use using Data
Envelopment Analysis (DEA), a non-parametric frontier method commonly used to
measure public spending efficiency in cross-country settings (Afonso et al., 2005; Afonso
and St. Aubyn, 2006). Let the single input be total public spending as a share of GDP,
X, and the single composite output be Y;; = PSP;;. We adopt an input-oriented
framework - asking by what proportion inputs could be reduced while holding outcomes
constant - because the policy object in fiscally constrained EMDEs is often to improve
outcomes for a given spending envelope. We allow for variable returns to scale (VRS),
reflecting that countries may operate at different scales and that scale efficiencies are not
assumed to be constant across the sample.
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For each country-year observation, the DEA input-oriented VRS efficiency score

0;: € (0,1] is obtained by solving:

rrel’i/lne
s.t.=Y,+YA>=0
60X, —XA1=>0
r’2=1
A=0

where Yand Xdenote matrices collecting the outputs and inputs of all observations used
to span the frontier, Ais the intensity vector, and /1’4 = 1 imposes convexity under VRS.
A value 6;; = 1 indicates that the observation lies on the efficient frontier; values below
one imply inefficiency relative to the best practice frontier. We refer to 6;; as
public-sector efficiency (PSE) and use its annual change (or log-change) as the main
dependent variable in the econometric analysis.

Two econometric implications of this construction are worth keeping in view. First,
frontier-based efficiency is persistent and slow-moving, so static specifications can miss
delayed responses to fiscal shocks; this motivates the dynamic analysis below (Jorda,
2005). Second, because efficiency scores are estimated objects, naive second-stage
inference can be misleading in some two-stage frontier settings; accordingly, we
emphasize robustness and inference procedures appropriate for macro panels, and we
report results under alternative definitions and specifications where feasible (Simar and

Wilson, 2007; Driscoll and Kraay, 1998).

4.2. Constructing plausibly exogenous payroll variation

Let W B;; denote the public wage bill (as a share of GDP). The parameter of interest is
the effect of changes in WB;; (and related payroll margins) on subsequent changes in
PSE;;. A key obstacle is simultaneity: governments may expand payroll in response to
performance shortfalls, political cycles, or macro shocks that also influence efficiency. If
we regress APSE;; directly on AW B;;, the coefficient conflates the causal effect of payroll
with reverse causality and omitted variables tied to the state’s broader fiscal-institutional
trajectory (Besley and Persson, 2010) and to domestic political incentives governing

hiring and wage setting.
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To address this concern, we use natural disasters as sources of external
fiscal-administrative pressure that shift payroll needs through emergency response,
reconstruction administration, and temporary public staffing requirements. Disasters are
widely treated as plausibly exogenous to domestic political choices, and a large
macro-development literature uses disaster variation to study economic and fiscal
consequences (Noy, 2009; Cavallo et al., 2013). We draw disaster measures from
EM-DAT and construct indicators capturing the timing and intensity of disaster exposure
that are orthogonal to routine political bargaining over public employment.

The identifying concern is that disasters can affect measured efficiency directly - by
disrupting service delivery or destroying infrastructure - so disasters are not “perfect
instruments” mechanically satisfying an exclusion restriction (Noy, 2009). Our approach
therefore does not interpret disasters as instruments in a narrow structural sense; rather, it
uses disasters to orthogonalize payroll changes, separating a disaster-predicted
component from a discretionary residual, and then interprets coefficients through a
transparent set of controls and robustness tests that distinguish externally induced payroll
adjustments from policy-driven expansions shaped by domestic political choice.

We implement a first-stage within-country model that relates changes in the wage bill
to disaster exposure and predetermined controls. This specification isolates payroll
variation arising from external administrative necessity rather than from electoral cycles,

patronage, or bureaucratic bargaining as follows:
AWBy =y + w1 Zye + T Xie—1 + pi + A¢ + Vi,

where Z;; captures disaster shocks (e.g., major-disaster dummy and intensity measures),
Xi¢—1 collects lagged macro-fiscal controls, and y; and A, are country and year fixed

effects. From this regression we obtain two components:

AWBE*® =7, and AWBES =9,

so that AWB; = AWBE* + AWBXS. The first component, AWB&®, captures the
portion of payroll change predicted by external disaster exposure within a country over
time; the second, AWB{‘?S, captures discretionary deviations from that externally induced

component. We interpret the exogenous component as payroll pressure arising from
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external administrative necessity, and the residual component as payroll variation more
directly shaped by domestic political and bureaucratic incentives. This decomposition is
central to interpretation: if discretionary expansions are more likely to reflect patronage,
soft budget constraints, or wage drift decoupled from productivity, one expects stronger
negative associations with efficiency for AWBXS than for AWBE*°. In public choice
terms, the residual component is more closely tied to agency problems and rent-seeking
behaviour, whereas the disaster-predicted component is less directly embedded in

electoral incentives or distributive politics.

4.3. Long-run panel specifications and local projections
We estimate baseline long-run relationships using two-way fixed-effects panel models
that exploit within-country variation while absorbing time-invariant heterogeneity and

common shocks associated with global political and macroeconomic conditions:
APSE;, = a + B AWBEX + B,AWBES + 8'X; g + i + A + ;¢

The dependent variable APSE;; is the annual change in the input-oriented DEA
efficiency score (and, in alternative specifications, its log-change). The vector X;,_;
includes lagged controls that capture macro-fiscal conditions and slow-moving
determinants of government performance and of the political-institutional environment in
which payroll decisions are made. We lag these controls to reduce mechanical
contemporaneous feedback and to align the timing with the interpretation that payroll
shocks today affect efficiency subsequently through gradual organizational and incentive-
based adjustments.

Because macro panels often exhibit serial correlation and cross-sectional dependence
- especially when global shocks propagate through commodity prices, financial
conditions, or aid - standard clustered errors can understate uncertainty. We therefore
report inference using covariance estimators designed for panels with cross-sectional
dependence, notably the Driscoll-Kraay HAC correction (Driscoll and Kraay, 1998

Long-run fixed-effects regressions summarize average within-country co-movement
but cannot reveal the timing of adjustment. To characterize these dynamics, we estimate
impulse-response functions using local projections (Jorda, 2005), which offer a flexible

alternative to VAR-based approaches and are well suited to macro panels with
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heterogeneous dynamics and to institutional outcomes that adjust slowly in response to
political and administrative shocks (Auerbach and Gorodnichenko, 2012).

For each horizon h = 0,1, ..., H, we estimate:

p q
Aln PSEi,t+h = ai,h + At,h + z ﬁ],hAWBle,ZCBJ + ¢l,hA In PSEi,t—l + lp;lxi,t—l
=0 =1

+ Ui tsn

Here AInPSE; ;1 =InPSE; ;1 —InPSE;,_, denotes the cumulative log change
from t — 1 to t + h, so the coefficients S, trace the dynamic response of efficiency to
an exogenous payroll shock at time t. We include lags of the shock and the dependent
variable to absorb short-run propagation and reduce residual autocorrelation. Inference
again relies on robust covariance estimation appropriate for macro panels (Driscoll and
Kraay, 1998) in which political and fiscal shocks may be correlated across countries.

A known issue in local projections with cumulative outcomes is overlapping-horizon
bias: when h is large, future shocks can mechanically enter the left-hand side and
contaminate estimated responses. We therefore implement the correction proposed by
Teulings and Zubanov (2014), which absorbs predictable components by augmenting the
right-hand side with leads of the shock up to horizon h. This adjustment strengthens the
interpretation of the estimated impulse responses as responses to unexpected innovations
in the exogenous payroll component rather than to systematically anticipated movements
that could reflect forward-looking political or fiscal behaviour.

A core theoretical implication is that the efficiency consequences of payroll
expansions depend on the governance environment - particularly fiscal decentralization
and institutional quality. We test these conditional predictions by interacting payroll

shocks with lagged moderators:
APSE; = a + BAWBE® + M1 + k(AWBE® X My;_1) + 6" Xy o1 + phy + A + €t

where M;._; denotes either decentralization (D;._,) or institutional quality (Q;.—1).
Lagging the moderator aligns timing with the interpretation that pre-existing institutional
arrangements condition how a contemporaneous payroll shock translates into subsequent

efficiency changes by shaping political discretion, accountability, and monitoring of
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public employment. This approach is consistent with the broader view that governance
quality governs the productivity of public spending and the returns to fiscal inputs
(Rajkumar and Swaroop, 2008) and with the notion that decentralization’s effects are
context-dependent and may become adverse when fragmentation and weak oversight
dominate (Faguet, 2014; Smoke, 2015) because political and administrative control

becomes more diffuse.

5. Data and Stylized Facts

Our empirical analysis uses an unbalanced annual panel of 41 emerging and
developing economies (EMDEs) over 1997-2019, chosen to maximize observations
across (i) public finance aggregates, (ii) public-sector performance indicators used to
build efficiency scores, and (iii) exogenous shock measures needed for identification. The
unit of observation is the country-year. We restrict attention to years with sufficient
information to construct (a) the public-sector efficiency outcome and (b) the key payroll
variables, while preserving as much temporal variation as possible for within-country
identification.

The central dependent variable is a frontier-based measure of public-sector efficiency
(PSE) constructed via Data Envelopment Analysis (DEA), In this framework, observed
public outcomes are benchmarked against the public spending envelope, yielding a
bounded efficiency score in (0,1] that varies across countries and time. The key treatment
variables capture the size of the public payroll, primarily the government wage bill
(expressed as a share of GDP).

Public-sector efficiency is measured as an input-oriented DEA score under variable
returns to scale, where the output is a composite index of public-sector performance and
the input is the overall public spending effort (as a share of GDP). The resulting DEA
score, PSE;;, equals one on the frontier and below one otherwise. Because this outcome
is persistent and slow-moving, we focus on annual changes (and, in dynamic
specifications, cumulative changes over horizons), emphasising how payroll expansions
translate into efficiency trajectories rather than contemporaneous levels.

Public-sector efficiency in EMDESs displays meaningful time variation and substantial
cross-country heterogeneity. Figure 1 plots the evolution of average PSE over 1997-2019,
reporting both the mean and median across countries each year. The pattern is informative
for two reasons. The mean-median gap signals dispersion and suggests that efficiency

improvements are not uniform across countries; at the same time, the aggregate time
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profile highlights that efficiency is not monotonic, which strengthens the case for a design
that exploits within-country shocks and dynamic responses rather than relying solely on

cross-sectional comparisons.

Figure 1. Public sector efficiency (PSE) over time in EMDEs, 1997-2019
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Note: DEA-based public sector efficiency (PSE) scores averaged across emerging and developing
economies. The figure reports the unweighted mean and median values for each year, showing a gradual
decline in average efficiency after the mid-2000s and increasing dispersion across countries.

Additionally, the main payroll aggregate is the government wage bill, which combines
both employment and compensation margins and therefore captures the fiscal weight of
the state’s personnel policy. The central identification challenge is that wage-bill
dynamics are jointly determined with public performance and the political-economic
environment. We therefore decompose wage-bill growth into two components: (i) an
exogenous component predicted by external shocks and (ii) a discretionary residual
capturing policy-driven movements not explained by those shocks.

The public wage bill is quantitatively large and therefore a plausible first-order driver
of fiscal space and the composition of public spending. Figure 2 documents the wage
bill’s fiscal significance in two complementary ways across emerging and developing
economies: as a share of GDP and as a share of total public expenditure. The level and
time trends matter because they help interpret the economic meaning of the estimated
coefficients: even modest percentage-point changes in wage-bill-to-GDP can correspond
to non-trivial reallocations within the public budget, especially where payroll is rigid and
politically costly to unwind. On average, the wage bill accounts for around 7 percent of
GDP and roughly 27-30 percent of total public expenditure, underscoring its central role
in shaping fiscal space and expenditure composition. Over the past two decades, its share

in GDP has risen gradually, reflecting sustained growth in public employment and
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compensation, while its share in total expenditure has declined, suggesting that overall
government spending has expanded even faster than personnel costs. These contrasting
patterns highlight both the fiscal weight of the wage bill and the heterogeneity of
adjustment paths across EMDEs.

Figure 2. Government wage bill in EMDEs, 1997-2019
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Note Panel A shows the government wage bill as a share of GDP, while Panel B expresses it as a share of
total public expenditure. On average, the wage bill in emerging and developing economies rose gradually
relative to GDP over the sample period, reflecting expanding public employment and rising compensation
costs. In contrast, its share in total expenditure declined steadily until the early 2010s before stabilizing,
indicating that overall spending grew faster than wage outlays. These trends highlight the fiscal importance
of the wage bill and its evolving composition within government budgets.

Additionally, the unconditional cross-country relationship between payroll size and
efficiency is negative and mildly nonlinear. Figure 3 plots PSE against the wage bill (as
% of GDP) and overlays both linear and quadratic fits. While these associations are not
causal, they sharpen the empirical question: do payroll expansions primarily reflect
capacity building, or do they embed slack and crowd out complementary inputs? The
figure also motivates allowing for nonlinearities and conditioning effects in the
econometric analysis, especially via decentralization and institutional quality.

Taken together, the stylized facts establish three premises that guide the econometric
design: (i) efficiency exhibits economically meaningful dispersion and nontrivial
dynamics; (ii) the wage bill is large enough to plausibly affect efficiency via fiscal
rigidities and resource reallocation; and (iii) the raw correlation between payroll size and
efficiency is negative, which raises a central endogeneity concern - governments may

expand payroll in response to performance shortfalls or political pressures.
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Figure 3. Public sector efficiency and the wage bill in EMDEs
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Note: Scatterplot of DEA-based public sector efficiency (PSE) scores against the government wage bill as
a share of GDP across emerging and developing economies. The fitted lines show a strong negative
association between the size of the wage bill and efficiency levels, with the quadratic specification
suggesting mild nonlinearities at higher spending levels. The pattern is consistent with diminishing returns
to bureaucratic expansion and potential inefficiencies arising from oversized public wage expenditures.
Each observation represents a country-year in the EMDE sample. Linear and quadratic fits shown with 95%
confidence intervals.

Lastly, fiscal decentralization is measured using standard cross-country indicators
based on the subnational share of total expenditures and/or revenues, capturing how
spending and revenue authority are distributed vertically. Because decentralization
indicators can conflate fiscal autonomy with administrative responsibilities and
intergovernmental rules, we interpret these measures as proxies for the scope of
decentralized fiscal decision-making rather than a complete description of multi-level
governance (Rodden, 2004). Institutional quality is measured through a widely used
cross-country governance indicator (government effectiveness), which capture the
administrative and accountability environment in which payroll expansions are

implemented.

6. Empirical Results

6.1. A primer on the Wage Bill Shocks

Table A1 summarizes the basic distributional properties of AWB;; and its two
components. In levels, AW B;; exhibits substantial dispersion across country-years, which
is consistent with the fiscal salience of payroll policy in EMDEs and with the
heterogeneity of macro-fiscal environments and political-institutional settings governing
public employment. The orthogonalized shock d_wb_exo;; is centred near zero - as
expected once country and year fixed effects absorb average cross-section differences and

global trends - yet retains economically meaningful variation. The discretionary
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component d_wb_resid;; is typically more volatile, reflecting that discretionary payroll
adjustments often occur through discrete policy actions (e.g., wage settlements, hiring
drives, partial reversals) rather than purely mechanical responses to external events and
are therefore more likely to reflect domestic political bargaining and bureaucratic
decision-making.

To visualize the behaviour of these shocks and assess whether they align with the
intended interpretation, Figures A1-A10 provide a set of diagnostic checks. The
distribution of d_wb_exo;,is tightly centered and exhibits limited mass in the tails (Figure
Al), which is consistent with the notion that disaster-related payroll responses are
episodic and generally smaller than broad discretionary policy swings. The distribution
of d_wb_resid;; is closer to a symmetric bell shape (Figure A2), reflecting the fact that
non-disaster payroll changes include both expansions and contractions over the sample
driven by policy choices rather than external necessity. Importantly, the scatter plot of
d_wb_exo;; against d_wb_resid;; (Figure A4) indicates near-zero correlation,
confirming that the residualization procedure succeeds in separating the
disaster-predicted component from the discretionary component. This orthogonality
matters for interpretation because it allows us to compare the efficiency consequences of
externally induced payroll pressure to those of discretionary payroll policy that is more
directly shaped by political and bureaucratic incentives, without conflating the two
channels.

The time-series diagnostics reinforce this interpretation. The annual mean absolute
value and dispersion of d_wb_exo;; show occasional spikes (Figure A3) that align with
periods of heightened disaster incidence (Figure A10), consistent with the view that this
component captures externally induced payroll pressures rather than persistent
country-specific trends associated with electoral cycles or long-run public employment
strategies. Autocorrelation analysis suggests limited persistence beyond short horizons
(Figure A9), which is consistent with disaster shocks being transitory events rather than
long-run fiscal regimes. This feature is also helpful for the subsequent dynamic analysis
because it reduces the risk that the estimated impulse responses simply reflect
slow-moving trends rather than responses to identifiable innovations, an issue that
local-projection designs are explicitly built to address (Jorda, 2005). When estimating
dynamic responses over multiple horizons, we further guard against overlapping-horizon
bias using the standard correction proposed by Teulings and Zubanov (2014), which
strengthens the interpretation of long-horizon estimates as responses to unexpected shock

24



innovations rather than mechanically accumulated future shocks that could reflect
anticipated policy adjustments.

A separate set of figures links disasters to raw and predicted wage-bill movements.
The positive association between disaster indicators and contemporaneous wage-bill
changes (Figures A7-A8) supports relevance: disasters induce systematic payroll
pressure, consistent with emergency staffing needs, hazard pay, and administrative
expansion during recovery periods that are plausibly unrelated to routine distributive or

patronage-driven hiring decisions.

6.2. Local Projections

To explore the dynamic adjustment path of public sector efficiency, we estimate
impulse-response functions (IRFs) using the local projection (LP) framework described
in Section 4. This method traces the temporal evolution of efficiency following
exogenous fiscal shocks over a ten-year horizon. Unlike conventional autoregressive
specifications, LPs estimate each horizon directly, avoiding the need to impose specific
dynamic restrictions and providing a transparent view of short- and medium-term
adjustments in institutional and organizational performance.

Figure 4 presents the estimated IRFs of the change in input-oriented public sector
efficiency (APSE) to a one-standard-deviation increase in the government wage bill,
distinguishing between the exogenous (disaster-driven) and discretionary (policy-driven)
components. Across both specifications, the dynamic responses are small and statistically
indistinguishable from zero at all horizons. Following exogenous shocks, efficiency
declines only marginally in the contemporaneous year (around 0.03 percentage points),
but the effect quickly dissipates and remains near zero thereafter. Discretionary shocks
exhibit a similar pattern, with wide confidence intervals enveloping zero throughout the
projection window, despite a slight positive effect two years after the shock. The lack of
significant short-run responses is economically plausible from a political-economy
perspective. Public sector efficiency is inherently slow-moving — bureaucratic rules,
employment contracts, and management practices adjust gradually, dampening the
immediate impact of fiscal shocks and limiting the scope for rapid changes in incentives
or monitoring. Moreover, disaster-related wage-bill increases often coincide with
offsetting measures such as international aid, emergency reallocations, or temporary
programs that stabilize administrative capacity without fundamentally altering political

control over public employment. Measurement inertia also contributes: DEA-based
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efficiency scores evolve smoothly, reflecting institutional and managerial quality rather
than transient fluctuations in payroll spending or short-run political bargaining.

Overall, the LP evidence suggests that wage-bill shocks - whether exogenous or
discretionary - do not generate pronounced short-term efficiency dynamics. Instead, any
effects are likely to materialize over longer horizons through the gradual reallocation of
fiscal resources, accumulation of rigidities, or institutional adaptation driven by persistent
changes in political incentives and bureaucratic organization. This motivates a
complementary analysis of average long-run relationships, where efficiency can respond
more fully to sustained changes in fiscal structure and governance that embed or relax
agency problems in public employment. The next subsection turns to fixed-effects panel
regressions that capture these enduring adjustments, linking the orthogonalized and
discretionary components of wage-bill changes to the longer-term evolution of public

sector efficiency.

Figure 4. Local Projections: APSE Response to Wage-Bill Shocks in EMDEs
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Notes: Each panel plots the impulse-response function (IRF) of the annual change in input-oriented public
sector efficiency (APSE), estimated from local projections over horizons # = 0, 1, ..., 10. The responses are
expressed in percentage points and trace the cumulative effect of a one-standard-deviation increase in the
government wage bill as a share of GDP. Panel A depicts the response to exogenous wage-bill shocks,
derived from the orthogonalized component of disaster-induced fiscal changes, while Panel B shows the
response to discretionary (policy-driven) wage-bill shocks obtained from the residual component of the
first-stage regression. Each specification includes country and year fixed effects, and controls for lagged
government debt, population density, and savings (all at #-7). Standard errors are computed using Driscoll-
Kraay correction to account for heteroskedasticity, autocorrelation, and cross-sectional dependence. Shaded
areas represent 90% (dark grey) and 95% (light grey) confidence intervals.
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6.3. Long Run Panel Regressions

We next estimate the long-run within-country relationships implied by the empirical
strategy described in Section 4. The goal is to complement the local-projection evidence
- which speaks to short- and medium-run dynamics - with panel regressions that
summarize the average association between wage-bill innovations and subsequent
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efficiency changes once country-specific heterogeneity and common time shocks are
absorbed that may reflect shared political and macroeconomic conditions.

Table 1 reports two-way fixed-effects estimates where the dependent variable is the
annual change in public-sector efficiency. The key regressors are the two components of
wage-bill growth constructed in the first stage: the exogenous (disaster-predicted)
component and the discretionary residual component. All specifications include country
and year fixed effects; macro-fiscal controls enter lagged to mitigate contemporaneous
feedback and to align timing with the interpretation that payroll movements precede
efficiency changes through gradual institutional and incentive-based channels. Standard
errors are adjusted for serial correlation and cross-sectional dependence using the
inference procedure described in Section 4, and we show that the qualitative conclusions
are not sensitive to alternative variance estimators.

Two patterns stand out. First, the coefficient on the exogenous wage-bill component
is consistently negative across specifications, with point estimates that are small in
magnitude and statistically imprecise. Across the reported columns, the estimated effect
ranges roughly from -0.02 to -0.04 (in efficiency-change units), and never attains
conventional levels of statistical significance. This suggests that payroll pressure induced
by external shocks - while plausibly creating short-run administrative demands - does not
translate into large or precisely estimated efficiency losses once persistent differences
across countries and global shocks are controlled for. Substantively, this is consistent with
the view that disaster-related payroll adjustments may be temporary, partly offset by
reallocations within the budget envelope or external financing, and therefore may not
embed the kind of persistent rigidities or politically sustained expansions that would
mechanically depress efficiency.

Second, and in sharp contrast, the coefficient on the discretionary component of
wage-bill growth is negative, stable, and precisely estimated across all specifications in
which it is included. The magnitude is economically meaningful and statistically strong
(around -0.04 in the baseline table, significant at the 1% level), indicating that
policy-driven payroll expansions are systematically followed by declines in efficiency.
This contrast between components is informative. Because the discretionary residual
captures the part of wage-bill growth not explained by external disaster pressure, it is
more likely to reflect domestic political-economic forces - such as wage drift, hiring
waves, or patronage dynamics - that can weaken incentives, crowd out complementary

inputs, and increase fiscal rigidity through agency problems and weak monitoring of
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public employment. The panel evidence therefore aligns with the paper’s conceptual
distinction: externally induced payroll pressure appears, on average, less consequential
for measured efficiency than discretionary payroll expansions, which are more
consistently associated with subsequent efficiency deterioration.

The control variables behave as expected in a macro-panel setting. Changes in
government debt (lagged) are negatively associated with subsequent efficiency changes
in several specifications, consistent with fiscal stress tightening the resource envelope and
potentially compressing efficiency-enhancing expenditures that are harder to protect in
politically constrained budgets. Other lagged controls exhibit weaker and less stable
relationships, which is not surprising given that the identifying variation in these
regressions comes primarily from within-country movements in payroll components

rather than from cross-sectional differences.

Table 1. Determinants of Public Sector Efficiency (APSE) in EMDEs: Panel Regressions with
Orthogonalized Wage-Bill Shocks

Specification @ 2) 3 () [€) (D)
Exogenous A wage bill (% GDP) -0.042 -0.039 -0.044 -0.040
(0.043) (0.038) (0.045) (0.041)
Discretionary A wage bill (% GDP) -0.040%** -0.040%** -0.040%** -0.040%**
(0.008) (0.008) (0.008) (0.008)
Government debt (t-1) -0.002** -0.001*** -0.001***
(0.001) (0.001) (0.001)
Population density (t-1) -0.003
(0.005)
Savings (t-1) 0.002
(0.002)
Constant -0.004*** -0.004*** -0.004*** -0.004*** -0.005 -0.006
(0.000) (0.000) (0.000) (0.000) (0.022) (0.022)
Observations 835 835 790 790 790 790
R-squared 0.067 0.078 0.111 0.112 0.122 0.123
No. countries 41 41 41 41 41 41

Notes: The dependent variable is the change in input-oriented public sector efficiency (APSE) computed
from DEA scores. The main explanatory variable is the orthogonalized change in the wage bill (% of GDP),
derived from first-stage regressions using natural disaster shocks (EM-DAT) as instruments. The
discretionary component captures the residual variation in wage bill changes unrelated to external shocks.
All regressions include country and year fixed effects; standard errors are clustered by country. ***  **
and * denote statistical significance at the 1%, 5%, and 10% levels, respectively.

One caveat is important for interpretation. The negative association for the
discretionary component should be read as evidence that discretionary wage-bill
expansions are correlated with subsequent efficiency deterioration after absorbing fixed
effects and common shocks; it does not, by itself, fully rule out all remaining time-varying
confounders linked to political cycles or institutional change. This is precisely why our
identification strategy separates an externally induced component and why we

complement these regressions with dynamic evidence and robustness checks.
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Overall, the long-run panel regressions complement the message emerging from the
dynamic analysis: the efficiency consequences of wage-bill movements depend critically
on how the wage bill changes. Payroll expansions that arise as discretionary policy
choices are eventually followed by lower measured efficiency, whereas payroll
adjustments linked to external shock pressure appear smaller and less enduring. From a
public choice perspective, this asymmetry is consistent with the view that politically
chosen payroll expansions embed incentive distortions and organizational slack more
than emergency-driven adjustments. The next section explores whether decentralization,
institutional quality, and expenditure composition condition these relationships and help

explain cross-country heterogeneity in the estimated effects.

6.4. Investigating the Mechanisms

The baseline evidence indicates that wage-bill expansions are followed by weaker
public-sector efficiency, with the effect concentrated in the discretionary component of
payroll growth. This pattern is consistent with the interpretation that externally induced
payroll pressure (e.g., disaster-related administrative demand) is more likely to be
temporary or offset, whereas discretionary payroll expansions may embed rigidities,
weaken incentives, or crowd out complementary inputs that are essential for producing
public outcomes because they are shaped by domestic political and bureaucratic
incentives rather than by operational necessity. The purpose of this section is not to
“explain away” the baseline result with additional controls, but to evaluate whether the
efficiency effects of payroll shocks vary systematically with the institutional and fiscal
environment in which those shocks occur and with the constraints faced by political and
administrative actors. In doing so, we focus on three channels highlighted by the
conceptual framework: the vertical structure of the state (fiscal decentralization), the
quality of governance and incentive alignment (institutional quality), and the fiscal
composition margin through which payroll pressures can displace other expenditures.
Throughout, we maintain the baseline identification structure, using orthogonalized
wage-bill shocks and lagged controls, and we retain country and year fixed effects. We
interpret these exercises as conditional correlations consistent with specific mechanisms,

rather than as definitive causal decompositions of political or bureaucratic behaviour.
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6.4.1. Fiscal decentralization and the payroll-efficiency mapping

A natural first mechanism concerns the degree of fiscal decentralization, which can
alter how payroll pressures translate into service delivery and administrative performance
by reshaping political accountability and the locus of personnel decisions. In the fiscal
federalism tradition, decentralization can improve allocative efficiency by bringing
decision-making closer to citizens, strengthening accountability, and enabling a better
match between spending and local needs (Oates, 1999). Yet decentralization can also
generate fragmentation, duplication of functions, and weaker monitoring if subnational
capacity is limited or intergovernmental incentives are misaligned; as a result, its
efficiency implications are context-dependent rather than monotonic (Faguet, 2014;
Smoke, 2015). Because the wage bill is a particularly rigid spending category,
decentralization may either mitigate payroll inefficiencies - if it improves personnel
management and local prioritization - or amplify them - if it encourages uncoordinated
hiring, cost inflation, and soft budget constraints across levels of government through
weaker central oversight and greater scope for local political discretion.

Empirically, we examine whether the association between wage-bill shocks and
efficiency differs with decentralization by augmenting the baseline specification with
lagged measures of expenditure and revenue decentralization and, where data allow, their
interaction with the exogenous wage-bill component. We report the results in Table 2
(expenditure decentralization) and Table 3 (revenue decentralization). Two features of
these results are worth emphasizing. First, decentralization coverage is substantially
thinner than the core sample, so these estimates are necessarily based on a smaller subset
of countries and should be read as suggestive rather than definitive. Second, the point
estimates on the exogenous wage-bill component remain negative in this subsample and
are often larger in magnitude than in the full sample, indicating that externally induced
payroll pressure can be associated with efficiency losses when evaluated in countries for
which decentralization data exist and where administrative responsibilities are more
fragmented. Interpreting this pattern requires caution: it may reflect true heterogeneity in
the administrative burden created by shocks in more decentralized settings, but it may
also reflect sample composition effects. What is more informative, from a mechanism
perspective, is whether the marginal impact of wage-bill shocks becomes less adverse
when decentralization is higher, as the accountability-and-matching channel would
suggest, or more adverse when decentralization is higher, as the fragmentation channel

would suggest. Where interaction terms can be estimated with adequate precision, we
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therefore focus on the sign and stability of the interaction rather than the standalone
decentralization coefficient, given the limited country coverage and the inherently

political nature of decentralization reforms.

Table 2. Determinants of APSE in EMDEs: FE Panel Regressions with Orthogonalized Wage-Bill
Shocks and Lagged Controls (Expenditure decentralization)

(O] (2 3) )
A PSE (DEA input- A PSE (DEA input- A PSE (DEA input- A PSE (DEA input-
oriented score) oriented score) oriented score) oriented score)
Exogenous A wage bill (% GDP) -0.456"™" -0.439™" -0.403™
(0.153) (0.140) (0.156)
Expenditure Decent. (% General Gov. Exp.) -0.003" -0.002 -0.002 -0.002
(0.001) (0.001) (0.001) (0.002)
Exog. A wage * Exp. Decentralization 0.009 0.005 0.005
(0.006) (0.005) (0.006)
Discretionary A wage bill (% GDP) -0.092™ -0.092" -0.090™
(0.033) (0.033) (0.035)
Discret. A wage * Exp. Decentralization 0.001 0.001 0.001
(0.001) (0.001) (0.001)
Government debt (t-1) 0.001°"
(0.000)
Population density (t-1) -0.001™
(0.001)
Savings (t-1) -0.005™
(0.002)
Constant 0.052 0.034 0.032 0.306™
(0.032) (0.027) (0.028) (0.101)
Observations 185 185 185 182
R-squared 0.286 0.361 0.371 0.393
No. countries 15 15 15 14

Notes: The dependent variable is the change in input-oriented public sector efficiency (APSE) computed
from DEA scores. The main explanatory variable is the orthogonalized change in the wage bill (% of GDP),
derived from first-stage regressions using natural disaster shocks (EM-DAT) as instruments. The
discretionary component captures the residual variation in wage bill changes unrelated to external shocks.
All regressions include country and year fixed effects; standard errors are clustered by country. ***  **
and * denote statistical significance at the 1%, 5%, and 10% levels, respectively.

Table 3. Determinants of APSE in EMDEs: FE Panel Regressions with Orthogonalized Wage-Bill
Shocks and Lagged Controls (Revenue Decentralization)

)

A PSE (DEA input-
oriented score)

(2)

A PSE (DEA input-
oriented score)

€)

A PSE (DEA input-
oriented score)

4)

A PSE (DEA input-
oriented score)

Exogenous A wage bill (% GDP) -0.214 -0.287" -0.256
(0.155) (0.149) (0.169)

Revenue Decent. (% General Gov. Rev.) -0.001 -0.001 -0.001 -0.001
(0.003) (0.002) (0.003) (0.002)

Exog. A wage * Rev. Decentralization -0.003 0.001 0.001
(0.012) (0.011) (0.012)
Discretionary A wage bill (% GDP) -0.094™ -0.093"™" -0.090™"
(0.029) (0.029) (0.030)

Discret. A wage * Rev. Decentralization 0.004™" 0.004" 0.004"
(0.002) (0.002) (0.002)

Government debt (t-1) 0.001™"
(0.000)
Population density (t-1) -0.001™"
(0.000)
Savings (t-1) -0.004™
(0.002)

Constant 0.002 0.005 0.006 0.218™
(0.028) (0.022) (0.024) (0.094)

Observations 198 198 198 193
R-squared 0.269 0.349 0.357 0.376
No. countries 16 16 16 15

Notes: The dependent variable is the change in input-oriented public sector efficiency (APSE) computed
from DEA scores. The main explanatory variable is the orthogonalized change in the wage bill (% of GDP),
derived from first-stage regressions using natural disaster shocks (EM-DAT) as instruments. The
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discretionary component captures the residual variation in wage bill changes unrelated to external shocks.
All regressions include country and year fixed effects; standard errors are clustered by country. ***, **
and * denote statistical significance at the 1%, 5%, and 10% levels, respectively.

6.4.2. Institutional quality and incentive alignment

A second mechanism operates through institutional quality, which governs whether
payroll expansions translate into productive capacity or into rents and slack. In
environments with stronger governance - effective bureaucracies, credible monitoring,
and transparent budget execution - higher wages and additional staff are more likely to
strengthen capability, retain skilled workers, and support implementation. Conversely,
when institutions are weak, payroll expansions can be absorbed by patronage hiring, weak
effort incentives, and political capture, reducing the productivity of public spending
through agency problems and limited accountability of politicians and bureaucrats. This
mechanism aligns with evidence from personnel economics emphasizing that the
effectiveness of public employment depends critically on selection, incentives, and
monitoring technologies (Finan et al., 2017), and with cross-country evidence that public
spending is more productive where governance is stronger (Rajkumar and Swaroop,
2008) because institutional constraints discipline discretionary behaviour.

To assess this channel, we extend the baseline specification by including the
governance effectiveness indicator and, where feasible, their interactions with the
exogenous wage-bill component. The results are reported in Table 4. The key object is
whether stronger governance attenuates the adverse association between wage-bill shocks
and subsequent efficiency changes. Consistent with the incentive-alignment
interpretation, the governance indicators generally enter with the expected sign - stronger
effectiveness and better corruption control are associated with stronger efficiency
outcomes - although estimates are not always precise given the limited within-country
variation in governance measures and the relatively short effective time series for some
countries. Importantly, the inclusion of governance measures does not eliminate the
negative association between discretionary wage-bill expansions and efficiency, which
supports the view that discretionary payroll growth is not merely proxying for
contemporaneous governance shifts or for short-run political reforms. Instead, it remains
consistent with a channel in which discretionary payroll expansions embed rigidities or
misallocation that persist even after conditioning on baseline governance because they
reflect underlying political and bureaucratic incentives rather than temporary institutional

change.
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Table 4. Determinants of APSE in EMDESs: FE Panel Regressions with Orthogonalized Wage-Bill
Shocks and Lagged Controls (WGI - Government Effectiveness)

1) (2) (3) 4
A PSE (DEA input- A PSE (DEA input- A PSE (DEA input- A PSE (DEA input-
oriented score) oriented score) oriented score) oriented score)
Exogenous A wage bill (% GDP) -0.271 -0.286 -0.321
(0.229) (0.230) (0.211)
A Gov. Effectiveness 0.052"" 0.057"" 0.056™" 0.061""
(0.013) (0.012) (0.012) (0.019)
Exog. A wage * A Gov. Effectiveness 0.062 0.048 0.064
(0.065) (0.055) (0.066)
Discretionary A wage bill (% GDP) -0.039™ -0.040™ -0.032"
(0.018) (0.018) (0.018)
Discret. A wage * A Gov. Effectiveness 0.004 0.004 0.004
(0.003) (0.003) (0.003)
Government debt (t-1) 0.000
(0.000)
Population density (t-1) -0.000
(0.000)
Savings (t-1) -0.000
(0.001)
Constant 0.009™ 0.009™" 0.009™ 0.012
(0.004) (0.003) (0.003) (0.043)
Observations 416 415 415 387
R-squared 0.080 0.094 0.099 0.125
No. countries 25 25 25 24

Notes: The dependent variable is the change in input-oriented public sector efficiency (APSE) computed
from DEA scores. The main explanatory variable is the orthogonalized change in the wage bill (% of GDP),
derived from first-stage regressions using natural disaster shocks (EM-DAT) as instruments. The
discretionary component captures the residual variation in wage bill changes unrelated to external shocks.
All regressions include country and year fixed effects; standard errors are clustered by country. *** *%*
and * denote statistical significance at the 1%, 5%, and 10% levels, respectively.

6.5. Robustness

6.5.1. Alternative measures of government size and efficiency

We begin by testing whether the baseline patterns are specific to the wage-bill measure
or to the input-oriented DEA efficiency score. On the government-size side, we replace
the wage-bill variable with alternative payroll proxies, including public employment
intensity measures and alternative wage-compensation shares. On the outcome side, we
replace the baseline input-oriented DEA score with alternative efficiency constructs,
including output-oriented DEA scores and composite public-sector efficiency indices
used in related benchmarking work (Afonso et al., 2005).

These checks are important for two reasons. First, the wage bill combines both price
and quantity margins, so alternative payroll proxies allow us to isolate whether the results
are driven by employment expansion or by compensation dynamics. Second, DEA-based
efficiency measures may be sensitive to orientation and aggregation, and composite
indices rely on different weighting schemes and outcome definitions.

The results, reported in Tables 6-8, confirm the robustness of the paper’s central

message.
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Table 6 shows that when alternative government size proxies are used, payroll
expansions remain negatively associated with subsequent changes in public sector
efficiency. Although coefficient magnitudes vary across specifications, their economic
size is comparable to the baseline estimates and their sign is consistently negative. This
suggests that the efficiency-reducing effect of discretionary payroll growth is not specific
to the wage bill definition but extends to broader measures of public employment and
compensation.

Tables 7 and 8 demonstrate that this conclusion is not sensitive to the efficiency metric.
When output-oriented DEA scores are used (Table 7), discretionary wage-bill shocks
continue to display a robust and statistically significant negative association with
efficiency dynamics. Similarly, when composite public sector efficiency indices are
employed (Table 8), discretionary payroll changes remain negatively related to overall
efficiency and to its subcomponents, particularly to the Opportunity dimension. By
contrast, the exogenous component of wage-bill variation induced by disaster shocks is
generally weaker and less precisely estimated, reinforcing the distinction between
externally driven and discretionary payroll expansions.

Overall, these robustness exercises indicate that the adverse efficiency effects are not
an artefact of a particular measurement choice. Instead, they reflect a systematic pattern
whereby discretionary increases in government payrolls are followed by deteriorations in
public sector efficiency, regardless of whether efficiency is measured through frontier-

based methods or through broader composite performance indicators.

Table 6. Determinants of APSE in EMDESs: FE Panel Regressions with Orthogonalized Wage-Bill
Shocks and Lagged Controls (variables in levels)

) (2) 3) Q) (5)
A PSE (DEA input- A PSE (DEA input- A PSE (DEA input- A PSE (DEA input- A PSE (DEA input-

oriented score) oriented score) oriented score) oriented score) oriented score)
Wage bill (% of GDP) -0.007™" -0.006 -0.005 -0.008"
(0.003) (0.004) (0.004) (0.005)
Public Employment (% of -0.010 -0.003 0.003 0.007
working age population)
(0.010) (0.006) (0.007) (0.008)
Government debt (t-1) 0.001" 0.000
(0.000) (0.000)
Population density (t-1) -0.000
(0.000)
Savings (t-1) -0.002
(0.001)
Constant 0.041" 0.063 0.055 -0.022 -0.007
(0.019) (0.065) (0.056) (0.070) (0.097)
Observations 832 451 438 420 388
R-squared 0.090 0.100 0.129 0.129 0.136
No. countries 41 38 38 38 35

Notes: The dependent variable is the change in input-oriented public sector efficiency (APSE) computed
from DEA scores. Government size is proxied alternatively by the public wage bill (% of GDP) and by
public employment intensity measures. The main explanatory variables are orthogonalized payroll changes
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derived from first-stage regressions using natural disaster shocks (EM-DAT) as instruments. All regressions
include country and year fixed effects; standard errors are clustered by country. *** ** and * denote
statistical significance at the 1%, 5%, and 10% levels, respectively.

Table 7. Determinants of APSE in EMDESs: FE Panel Regressions with Orthogonalized Wage-Bill
Shocks and Lagged Controls (PSE output-oriented)

(€] @ 3) “ (%) (6) (N
thetalout d  thetalout d thetalout d thetalout d thetalout d thetalout d thetalout d
Exogenous A wage bill (% GDP) -0.276" -0.254" -0.239 -0.229 -0.350™"
(0.143) (0.147) (0.149) (0.151) (0.128)
Discretionary A wage bill (% GDP) -0.037"" -0.037"" -0.036™" -0.036™"
(0.012) (0.012) (0.012) (0.012)
Government debt (t-1) 0.000™ 0.000 0.000 0.000
(0.000) (0.000) (0.000) (0.000)
Population density (t-1) -0.000
(0.000)
Savings (t-1) -0.001
(0.001)
Constant -0.005™" -0.029™ -0.005™" -0.005"" -0.035™ -0.033™ 0.000
(0.000) (0.011) (0.000) (0.000) (0.014) (0.013) (0.044)
Observations 645 645 622 622 622 622 567
R-squared 0.273 0.275 0.312 0.314 0.312 0.314 0.328
No. countries 41 41 41 41 41 41 39
Notes: The dependent variable is the change in output-oriented public sector efficiency (APSE), computed
from DEA scores. The main explanatory variables are the exogenous and discretionary components of
changes in the wage bill (% of GDP), obtained from first-stage regressions using natural disaster shocks
(EM-DAT). The discretionary component captures residual wage-bill variation unrelated to external
shocks. All regressions include country and year fixed effects; standard errors are clustered by country.
**% ** and * denote statistical significance at the 1%, 5%, and 10% levels, respectively.
Table 8. Determinants of APSE in EMDEs: FE Panel Regressions with Orthogonalized Wage-Bill
Shocks and Lagged Controls (PSE from Afonso et al., 2010: PSE=PSP/Gov. Exp.)
(1) (2) (3) “ (% (6)
PSE Total PSE Total PSE Total PSE Total PSE Musgravian PSE Opportunity
Exogenous A wage bill (% GDP) -0.266 -0.128 0.038 2.893 2.658"™"
(0.392) (0.305) (0.421) (4.430) (0.917)
Discretionary A wage bill (% GDP) -0.245™" -0.245™" -0.191™ -0.184" -0.348™
(0.089) (0.089) (0.072) (0.100) (0.136)
Government debt (t-1) -0.010" -0.006 0.011
(0.006) (0.011) (0.009)
Population density (t-1) 0.033"" 0.064"" -0.028
(0.011) (0.018) (0.026)
Savings (t-1) 0.019 -0.012 -0.007
(0.021) (0.042) (0.046)
Constant 4.326™" 4360 4360 1.872 0.129 10.761""
(0.000) (0.000) (0.000) (1.372) (2.385) (3.397)
Observations 839 792 792 693 695 695
R-squared 0.620 0.637 0.637 0.694 0.392 0.633
No. countries 41 41 41 38 38 38

Notes: The dependent variables are alternative composite measures of public sector efficiency from Afonso et al.
(2010), defined as public sector performance relative to government expenditure (PSE = PSP/Gov. Exp.), including
total efficiency and its Musgravian and opportunity subcomponents. The main explanatory variables are the exogenous
and discretionary components of changes in the wage bill (% of GDP), derived from first-stage regressions using natural
disaster shocks (EM-DAT). Control variables include lagged government debt, lagged population density, and lagged
savings. All regressions include country and year fixed effects; standard errors are clustered by country. *** ** and *
denote statistical significance at the 1%, 5%, and 10% levels, respectively.

6.5.2. Alternative inference and estimation procedures

We next examine the sensitivity of the baseline results to alternative approaches for
inference in time-series cross-section settings and to estimators that allow for persistence
in efficiency dynamics. In the baseline specification, inference is designed to be robust to

serial correlation and cross-sectional dependence, which are empirically plausible in
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macro panels where common shocks propagate across countries. As a robustness check,
we re-estimate the main specifications under alternative error structures and estimators,
including log-difference specifications, panel-corrected standard errors (PCSE), and
feasible GLS with an AR(1) disturbance structure.

The results, reported in Tables A2-AS, in the appendix, indicate that the main
substantive conclusions are not driven by a particular variance estimator or by the static
fixed-effects framework.

In specific, Table A2 shows that when government payroll variables are expressed in
log changes rather than in levels, payroll expansions remain negatively and significantly
associated with changes in input-oriented public sector efficiency. This confirms that the
baseline relationship is not an artefact of scale or unit normalization, but persists when
the analysis is conducted in growth rates. Moreover, Tables A3 and A4 report estimates
obtained using PCSE and FGLS with an AR(1) error structure, respectively. Under both
inference frameworks, the discretionary component of wage-bill growth retains a stable
and statistically significant negative association with efficiency changes, while the
exogenous component induced by disaster shocks remains strong as previously. These
findings indicate that the baseline results are robust to alternative assumptions about
contemporaneous correlation across countries and serial correlation within panels.

Lastly, Table AS restricts the sample to the post-2007 period in order to assess whether
the estimated relationships are driven by earlier episodes or by more recent fiscal
dynamics. The negative association between discretionary wage-bill changes and
efficiency persists in this subsample and remains statistically significant across
specifications. This suggests that the efficiency effects of discretionary payroll
expansions are not confined to particular decades or crisis episodes, but characterize the
more recent period as well.

We also explored dynamic panel specifications that allow for persistence in efficiency
outcomes. However, because such estimators rely on internal instruments whose validity
can be difficult to assess in macro panels with moderate time dimensions, and because
our identification strategy does not rely on internal instrumentation, we do not emphasize

these results in the main analysis.

! We experimented with dynamic panel estimators of the system-GMM type (Arellano and Bover, 1995;
Blundell and Bond, 1998). Given the relatively long time dimension of the panel and the presence of cross-
sectional dependence, these estimators are potentially subject to weak instrumentation and instrument
proliferation. For this reason, and because our identification relies on externally identified payroll shocks
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Taken together, these robustness checks support the interpretation that the adverse
efficiency effects are not an artefact of a specific estimator, error structure, or sample
period. Allowing for persistence and alternative inference primarily redistributes
explanatory power between lagged outcomes and payroll shocks, without overturning the
qualitative distinction between discretionary and exogenous components of government

wage-bill changes.

7. Conclusions and Policy Implications

This paper examines whether expansions of the public payroll in emerging and
developing economies build state capacity or undermine the productivity of public
spending. Using a panel of 41 countries over 1997-2019, we measure public-sector
efficiency with frontier methods and address endogeneity by decomposing wage-bill
changes into an externally induced component driven by natural disasters and a
discretionary component reflecting policy-driven payroll expansions. Across dynamic
and long-run specifications, a consistent pattern emerges: discretionary payroll growth is
followed by economically and statistically significant declines in public-sector efficiency,
while disaster-driven payroll pressure has smaller and less persistent effects. These
findings are robust to alternative efficiency measures, payroll proxies, and inference
procedures.

The central contribution is to show that government size is not a single policy margin
but a composition of shocks with distinct economic meanings. Payroll expansions
associated with emergency needs differ systematically from those driven by domestic
political choices. This distinction helps reconcile mixed evidence in the literature and
clarifies why payroll growth does not uniformly translate into better government
performance. By linking frontier-based efficiency measures to an identification strategy
that separates external pressure from discretionary policy choices, the paper provides a
disciplined interpretation of when payroll expansions raise capacity and when they erode
efficiency.

We further show that the payroll-efficiency relationship is conditional on institutional
and fiscal architecture. Stronger governance mitigates efficiency losses, consistent with
the role of incentives, monitoring, and meritocratic recruitment in shaping public-sector

productivity. The evidence also suggests that decentralization can condition outcomes: it

rather than on lagged internal instruments, we do not treat the dynamic GMM estimates as central to the
empirical analysis.
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may enhance efficiency when accountability is strong but amplify inefficiencies when
administrative capacity is weak. These results underscore that payroll policy is not merely
a fiscal lever but an institutional one whose effects depend on governance and
intergovernmental design.

The policy implications are direct. First, wage-bill discipline matters not only for fiscal
sustainability but also for public-sector performance, as discretionary payroll expansions
can crowd out complementary inputs and embed rigidities that reduce efficiency. This
does not imply indiscriminate wage or employment cuts. Rather, it points to the
importance of the composition and governance of payroll growth: reforms that strengthen
recruitment, link compensation to performance, and improve monitoring can shift payroll
policy from rent-like expansion toward capacity building. Second, because externally
induced payroll pressure does not generate large average efficiency losses, governments
can design temporary and contingent payroll responses to shocks — such as short-term
contracts and hazard pay — without creating permanent distortions. Third, decentralization
reforms should be paired with clear assignment rules and monitoring capacity so that
expanded subnational discretion over staffing and pay does not translate into duplication
and soft budget constraints.

More broadly, the paper highlights that the state is one of the economy’s largest
producers, yet the mapping from resources to outcomes is mediated by institutions and
incentives. By combining frontier measurement with a shock-based decomposition of
payroll changes, this study moves beyond the question of how large government is to the
more policy-relevant question of how governments manage their most important input:
their workforce. The main message is therefore simple but consequential: payroll
expansions are not created equal. When driven by discretionary policy choices, they are
systematically followed by lower efficiency; when driven by external pressure, their
average efficiency costs are smaller. Improving state capacity is thus less about expanding
the payroll per se and more about building institutions that ensure payroll resources

translate into effective public output.
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Appendix

Table Al. Descriptive Statistics and Graphical Evidence on Exogenous

Wage-Bill Shocks

Variable Mean Std. Dev. Min Max  Obs.
A(Wage bill, % GDP) 0.05 0.45 -2.10 1.95 800
Exogenous component (d_wb_exo) 0.00 0.23 -0.88 0.77 800
Discretionary residual (d_wb_resid) 0.00 0.37 -1.61 1.47 800
Natural disasters (dummy) 0.19 0.39 0.00 1.00 800
Deaths per capita (deaths pop) 0.12 0.35 0.00 1.83 800

Note: The table shows the average variation and distribution of wage-bill shocks, both raw and
orthogonalized. The mean of the orthogonalized component is near zero, as expected from within-
transformed variables, while the standard deviation remains substantial, confirming non-trivial exogenous
variation.

Figure A1-A10. Descriptive and Diagnostic Evidence on Exogenous Wage-Bill Shocks (EMDEs)
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A7. Raw A(Wage Bill) vs Disaster Intensity (trimmed)
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A9. Autocorrelation of Exogenous Shocks (EMDE mean, lags 1—
A10. Disaster Incidence and Mean Exogenous Shock
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Note: These figures summarize the distributional properties, temporal dynamics, and validation checks of
the exogenous wage-bill shocks derived from EM-DAT natural disaster instruments. Figures A1-A2 display
the distributions of the orthogonalized and residual components of A(wage bill, % of GDP). Figure A3
shows the mean absolute value and standard deviation of exogenous shocks over time. Figure A4 plots the
relationship between exogenous and discretionary components, confirming orthogonality. Figure AS
illustrates cross-country heterogeneity in average exogenous shocks, while Figure A6 depicts their dynamic
response around disaster years (+2). Figures A7-A8 present scatterplots linking disasters to raw and
predicted wage-bill changes, trimmed at the 1st and 99th percentiles to remove outliers. Figure A9 reports
the autocorrelation function (ACF) of the EMDE-average exogenous shock, showing low persistence.
Finally, Figure A10 compares the annual incidence of disaster years with the mean exogenous wage-bill
shock, revealing that both series move closely together. All variables are expressed as percentage-point
changes in GDP shares. Exogenous shocks (d_wb_exo) correspond to the component of wage-bill variation
explained by EM-DAT disaster indicators after residualizing for country and year fixed effects and
macroeconomic controls. Discretionary shocks (d wb resid) capture the remaining variation not
attributable to natural events. The panels together provide visual evidence that the identified shocks are
well-behaved, largely transitory, and plausibly exogenous to policy decisions.

Table A2. Determinants of APSE in EMDESs: FE Panel Regressions with Orthogonalized Wage-Bill
Shocks and Lagged Controls (log changes)

) (2) (3) 4 (%)
A PSE (DEA input- A PSE (DEA input- A PSE (DEA input- A PSE (DEA input- A PSE (DEA input-
oriented score) oriented score) oriented score) oriented score) oriented score)
Log. A Wage Bill (% GDP) -0.276™" -0.285" -0.316™
(0.092) (0.139) (0.074)
Log. A Pub. Emp. (% of 0.224 0.239 0.302
working age pop.)
(0.157) (0.143) (0.245)
Government debt (t-1) 0.000™ 0.002
(0.000) (0.001)
Population density (t-1) -0.000 -0.001
(0.000) (0.003)
Savings (t-1) -0.001 -0.002
(0.001) (0.004)
Constant -0.003™" -0.005™" -0.002™" 0.037 0.020
(0.001) (0.000) (0.001) (0.046) (0.316)
Observations 458 205 200 376 172
R-squared 0.104 0.172 0.184 0.131 0.197
No. countries 23 18 18 21 17

Notes: The dependent variable is the change in input-oriented public sector efficiency (APSE) computed
from DEA scores. Government size is proxied by log changes in the public wage bill and public
employment. The main explanatory variables are orthogonalized payroll changes derived from first-stage
regressions using natural disaster shocks (EM-DAT) as instruments. All regressions include country and
year fixed effects; standard errors are clustered by country. ***, ** and * denote statistical significance at
the 1%, 5%, and 10% levels, respectively.
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Table A3. Determinants of APSE in EMDESs: FE Panel Regressions with Orthogonalized Wage-Bill
Shocks and Lagged Controls (PCSE)

1) 2 (3) Q) (5) (6) Q)
A PSE APSE APSE A PSE A PSE APSE APSE
(DEA (DEA (DEA (DEA (DEA (DEA (DEA
input- input- input- input- input- input- input-
oriented oriented oriented oriented oriented oriented oriented
score) score) score) score) score) score) score)
Exogenous A wage bill (% GDP) -0.099™ -0.071 -0.099™ -0.077° -0.091™
(0.047) (0.045) (0.043) (0.039) (0.042)
Discretionary A wage bill (% GDP) -0.039™" -0.039™" -0.039™" -0.038™"
(0.006) (0.006) (0.005) (0.005)
Government debt (t-1) 0.001™" 0.000™ 0.000™ 0.001™"
(0.000) (0.000) (0.000) (0.000)
Population density (t-1) -0.000
(0.000)
Savings (t-1) -0.002"
(0.001)
Constant -0.008 -0.009 -0.008 -0.032 -0.024 -0.024 -0.011
(0.006) (0.005) (0.005) (0.022) (0.022) (0.022) (0.030)
Observations 835 790 790 835 790 790 720
R-squared 0.027 0.103 0.104 0.103 0.164 0.166 0.121

Notes: The dependent variable is the change in input-oriented public sector efficiency (APSE) computed
from DEA scores. The main explanatory variables are the exogenous and discretionary components of
changes in the wage bill (% of GDP), obtained from first-stage regressions using natural disaster shocks
(EM-DAT). Estimation uses panel-corrected standard errors (PCSE) to allow for heteroskedasticity and
contemporaneous correlation across countries.. All regressions include country and year fixed effects. ***,
** and * denote statistical significance at the 1%, 5%, and 10% levels, respectively.

Table A4. Determinants of APSE in EMDESs: FE Panel Regressions with Orthogonalized Wage-Bill
Shocks and Lagged Controls (FGLS)

1) (@) (3) () (5) (6) @)
A PSE A PSE A PSE A PSE A PSE A PSE A PSE
(DEA (DEA (DEA (DEA (DEA (DEA (DEA
input- input- input- input- input- input- input-
oriented oriented oriented oriented oriented oriented oriented
score) score) score) score) score) score) score)
Exogenous A wage bill (% GDP) -0.057 -0.053 -0.061" -0.057" -0.043
(0.037) (0.037) (0.033) (0.032) (0.034)
Discretionary A wage bill (% GDP) -0.027""  -0.027"" -0.028™"  -0.028""
(0.004) (0.004) (0.004) (0.004)
Government debt (t-1) 0.001°™" 0.001°™" 0.001°™" 0.001°"
(0.000) (0.000) (0.000) (0.000)
Population density (t-1) 0.000
(0.000)
Savings (t-1) -0.001"
(0.001)
Constant -0.008 -0.009 -0.008 0.001 0.001 0.005 0.008
(0.009) (0.008) (0.008) (0.015) (0.015) (0.016) (0.021)
Observations 835 790 790 835 790 790 720

Notes: The dependent variable is the change in input-oriented public sector efficiency (APSE) computed
from DEA scores. The main explanatory variables are the exogenous and discretionary components of
changes in the wage bill (% of GDP), derived from first-stage regressions using natural disaster shocks
(EM-DAT). Estimation uses feasible GLS with an AR(1) disturbance structure to account for serial
correlation within countries. All regressions include country and year fixed effects. ***, ** and * denote
statistical significance at the 1%, 5%, and 10% levels, respectively.
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Table AS. Determinants of APSE in EMDESs: FE Panel Regressions with Orthogonalized Wage-Bill
Shocks and Lagged Controls (Period: 2007-2019)

Specification 1) (2) 3 “4)
Exogenous A wage bill (% GDP) 0.032 -0.044 -0.032
(0.201) (0.045) (0.046)
Discretionary A wage bill (% GDP) -0.042™" -0.040™" -0.040™"
(0.013) (0.008) (0.009)
Government debt (t-1) 0.000™
(0.000)
Population density (t-1) 0.000
(0.000)
Savings (t-1) -0.001
(0.001)
Constant -0.008" -0.008" -0.004" -0.035
(0.000) (0.000) (0.000) (0.036)
Observations 485 470 790 691
R-squared 0.062 0.131 0.112 0.130
No. countries 41 41 41 38

Notes: The dependent variable is the change in input-oriented public sector efficiency (APSE) computed
from DEA scores. The main explanatory variables are the exogenous and discretionary components of
changes in the wage bill (% of GDP), derived from first-stage regressions using natural disaster shocks
(EM-DAT). The sample is restricted to the period 2007-2019. Control variables include lagged changes in
government debt, population density, and savings. All regressions include country and year fixed effects;
standard errors are clustered by country. ***, ** and * denote statistical significance at the 1%, 5%, and

10% levels, respectively.
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