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ABSTRACT

This study investigates the macroeconomic drivers of tax revenue in developing
economies, with particular attention to the roles of economic growth, trade openness,
and inflation. The analysis is based on a panel of 57 developing countries covering
the 2000-2022 period. The results show that tax revenue performance is shaped
unevenly across these core determinants. Trade openness emerges as the most stable
and consistently positive correlate of tax revenue, suggesting that deeper integration
into formal and externally connected markets strengthens revenue mobilization.
Economic growth also contributes positively, although its effect is less uniform across
specifications. Inflation, by contrast, has a negative influence on tax revenue. These
findings indicate that revenue mobilization in developing economies depends not only
on expanding taxable activity, but also on preserving macroeconomic stability. The
broader implication is that tax performance should be understood as a macro-fiscal
outcome: stronger growth and external integration can support revenue collection, but
inflationary instability can materially erode it.
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0z

Bu galisma, gelismekte olan ekonomilerde vergi gelirlerinin makroekonomik
belirleyicilerini, ©zellikle ekonomik buyume, ticari aciklik ve enflasyonun rollerini
merkeze alarak incelemektedir. Analiz, 2000-2022 donemini kapsayan 57 gelismekte
olan Ulkeye ait panel veri setine dayanmaktadir. Bulgular, vergi gelirlerinin bu temel
dediskenlerden esit 6lgude etkilenmedigini gostermektedir. Ticari agiklik, vergi gelirleriyle
en istikrarli ve en guglu pozitif iliski sergileyen dedisken olarak 6ne ¢ikmakta; bu durum,
daha yUksek duzeyde disa entegrasyonun ve daha gorindr piyasa islemlerinin gelir
mobilizasyonunu destekledigine isaret etmektedir. Ekonomik buyume de vergi gelirlerini
pozitif etkilemekle birlikte, bu etkinin farkli spesifikasyonlarda daha sinirli ve daha az
istikrarli oldugu gorulmektedir. Buna karsilik enflasyon, vergi gelirleri Uzerinde negatif
bir etki yaratmaktadir. Bulgular, gelismekte olan ekonomilerde vergi performansinin
yalnizca vergilendirilebilir faaliyetin geniglemesine degil, ayni zamanda makroekonomik
istikrarin korunmasina da bagl oldugunu gostermektedir. Daha genel olarak galisma,
vergi gelirlerinin makro-fiskal bir sonug olarak degerlendirilmesi gerektigine isaret
etmektedir: biyume ve disa aciklk gelir mobilizasyonunu destekleyebilirken,
enflasyonist istikrarsizlik bu kazanimlari ciddi bigimde asindirabilmektedir.

Keywords: Tax revenue; panel data analysis; fixed effects; Driscoll-Kraay
standard errors.

Anahtar Kelimeler: Vergi gelirleri; panel veri analizi; sabit etkiler; Driscoll-Kraay
standart hatalar.

INTRODUCTION

Tax revenue constitutes one of the central foundations of fiscal capacity
because it enables governments to finance public services, infrastructure
investment, social expenditure, and long-term development priorities. For
developing economies, this issue is particularly important because expenditure
needs are often high, while the tax base remains relatively narrow, informality is
widespread, and administrative capacity is uneven. Previous studies emphasize
that tax revenue performance is shaped by macroeconomic, structural, and
institutional conditions rather than by a single universal mechanism (Gupta,
2007; van Oordt, 2023; Thath, 2024). In this context, understanding the
macroeconomic conditions that support or weaken tax revenue performance is
not only a technical fiscal issue, but also a broader question of state capacity,
macroeconomic stability, and development.

Developing economies face a persistent challenge in mobilizing stable
domestic revenue. External borrowing, foreign aid, and natural-resource
income may provide temporary fiscal space, but they cannot substitute for a
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durable and broad-based tax system. A stronger tax base allows governments
to plan expenditure more effectively, reduce fiscal vulnerability, and respond
more flexibly to economic shocks. Therefore, identifying the macroeconomic
factors associated with tax revenue performance is essential for designing
more resilient fiscal policies. This is especially relevant in developing-country
contexts, where fiscal systems are often exposed to growth volatility, external-
sector fluctuations, inflationary pressures, and institutional constraints.

The analysis centers on economic growth, trade openness, and inflation
as three key macroeconomic determinants of tax revenue. Economic growth
may strengthen tax revenue by expanding incomes, profits, consumption, and
formal economic activity. Trade openness may support revenue mobilization
by increasing the volume of observable transactions and deepening integration
with formal domestic and international markets. However, its revenue effect
may also depend on whether governments can replace or compensate for
potential tariff-related losses through stronger domestic taxation. Inflation, by
contrast, may weaken tax performance by eroding the real value of collections,
disrupting compliance, and creating broader macroeconomic instability. These
channels are frequently emphasized in the tax-revenue literature, but their
empirical strength varies across samples, periods, and model specifications
(Gupta, 2007; Ha et al., 2022; Tsaurai, 2021).

Although the study focuses on economic growth, trade openness, and
inflation, tax revenue performance may also be shaped by structural and
institutional conditions. Previous studies show that sectoral composition,
urbanization, administrative capacity, and governance conditions may affect
the size and visibility of the tax base (Gupta, 2007; van Qordt, 2023; Thath,
2024). For this reason, the empirical model includes selected structural
controls in order to isolate the role of the core macroeconomic variables more
clearly.

The motivation for this study comes from the fact that these three
variables are theoretically central but empirically unsettled. In developing
economies, the same macroeconomic variable may have different fiscal
implications depending on institutional capacity, sectoral structure, inflation
persistence, and the ability of governments to adjust tax administration
to changing economic conditions. Growth may expand the tax base, but its
effect may be limited when informality remains high. Openness may increase
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the visibility of economic transactions, but its fiscal contribution may depend
on the structure of trade taxation and domestic revenue mobilization. Inflation
may raise nominal tax bases in some settings, yet it may also reduce real
collections when tax systems adjust slowly. These ambiguities make it
necessary to examine the relationships in a broad panel framework rather than
relying only on country-specific or region-specific evidence.

Accordingly, this study investigates the effects of GDP per capita
growth, trade openness, and inflation on tax revenue in 57 developing
economies over the 2000-2022 period. The empirical analysis uses panel data
methods with country and year fixed effects and complements the baseline
estimates with Driscoll-Kraay standard errors. Additional robustness checks
include parsimonious specifications, lagged models, period-split regressions,
and formal interaction tests. This design allows the study to assess not only
the average relationship between macroeconomic conditions and tax revenue,
but also the stability of these relationships across specifications and periods.

The study contributes to the literature in three ways. First, it provides
updated evidence for a broad group of developing economies using recent
data covering the period up to 2022. Second, it focuses on a parsimonious
set of theoretically central macroeconomic variables, which helps clarify
the relative roles of growth, openness, and inflation without overloading the
empirical model with an excessive number of controls. Third, it examines
temporal heterogeneity by testing whether these relationships changed
after 2010, with particular attention to the inflation-tax revenue relationship.
This is important because the fiscal consequences of inflation may differ
across macroeconomic environments and may become more damaging when
inflationary pressures are persistent or institutionally destabilizing.

The remainder of the paper is organized as follows. Section 2 reviews
the related literature. Section 3 presents the data, variables, econometric
specification, and estimation strategy. Section 4 reports the baseline empirical
findings. Section 5 provides robustness checks and temporal heterogeneity
tests. Section 6 concludes the study by relating the empirical findings to the
existing literature, discussing policy implications, and outlining directions for
future research.
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1. LITERATURE REVIEW

The literature on tax revenue determinants can be organized around
four broad themes: development and growth, trade openness, macroeconomic
stability, and structural-institutional conditions. Although these themes
are interrelated, separating them clarifies where the strongest empirical
regularities lie and where the evidence remains inconclusive.

The first major theme concerns the level of development and economic
growth. The basic argument is that more developed economies can collect
more tax revenue because they have broader tax bases, more monetized
transactions, stronger institutions, and greater administrative reach. Gupta
(2007) finds that per capita income is positively associated with tax revenue
effort in developing countries. Boukbech et al. (2018) similarly report that per
capita GDP strengthens tax capacity in lower-middle-income countries, while
Saptono and Mahmud (2021) show that per capita income positively affects
both tax revenue and tax effort in Southeast Asia. Yildiz (2019) reaches a similar
conclusion for 19 high-income OECD countries, where per capita GDP exerts
a positive and statistically significant effect on tax revenues. At the country
level, Al-Qudah (2021) confirms this positive relationship for Jordan, and
Mmbulaheni et al. (2024) do the same for South Africa. Overall, the literature
strongly suggests that income expansion and broader development deepen
taxable capacity.

A related but distinct issue is whether economic growth itself
strengthens revenue mobilization. In principle, stronger growth should
expand profits, wages, employment, and consumption, thereby increasing the
revenue base. This expectation is supported by Tsaurai (2021), who finds a
positive growth effect in upper-middle-income countries, and by Todorovic
et al. (2024), who show that GDP positively affects tax revenue in Visegrad
countries, especially in the short run. Chamisa and Sunde (2024) also find
that GDP growth contributes positively in the short run for Zimbabwe, while
Gokpinar (2023) identifies positive long-run effects of industrial production
and related macroeconomic variables in Turkiye. However, the growth effect is
not always strong in every sample, which indicates that growth may support
tax revenue more clearly in some institutional and structural contexts than in
others.
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The second major theme is trade openness. Many studies argue that
openness can raise tax revenue by increasing the volume of recorded domestic
and external transactions and by supporting formalization. Gupta (2007), Ha et
al. (2022), Saptono and Mahmud (2021), Chettri et al. (2023), Thath (2024), and
Mmbulahenietal. (2024) all report positive effects of openness or trade-related
indicators on tax performance. In these studies, greater external integration
appears to improve revenue mobilization by widening the effective tax base.
Yet the literature also contains a competing argument: trade liberalization
may reduce revenue when tariff cuts are not offset by stronger domestic
taxation. Tsaurai (2021) reports a negative effect of trade openness in upper-
middle-income countries, while Yildiz (2019) finds no statistically significant
effect in high-income OECD economies. Calcali and Altiner (2019) likewise
show strong cross-country heterogeneity in OECD cases. Hence, openness
may be revenue-enhancing, but only under supportive tax and administrative
conditions.

The third line of research focuses on inflation and macroeconomic
stability. In much of the literature, inflation is interpreted as harmful to tax
performance because it erodes the real value of tax receipts, weakens
compliance, and reflects broader instability. This negative view appears in
Gupta (2007), Bati (2025), Oztirk et al. (2019), Mmbulaheni et al. (2024), and
Todorovi¢ et al. (2024). Calcali and Altiner (2019) also report that inflation
generally has a negative effect across OECD countries. However, not all studies
support this conclusion. Boukbech et al. (2018) find a positive relationship
between inflation and tax effort, Kebede et al. (2024) report a positive effect
in Ethiopia, and Thath (2024) finds that inflation is positively associated with
tax revenue in Southeast Asia. Meanwhile, Saptono and Mahmud (2021) and
Yildiz (2019) conclude that inflation is not statistically significant in their main
models. This wide dispersion of findings makes inflation one of the least settled
determinants in the literature.

The fourth strand of the literature highlights structural and institutional
factors. Sectoral composition is important because agriculture is often
difficult to tax, whereas manufacturing and formal industry are generally
easier to monitor and assess. Gupta (2007) and VYildiz (2019) both suggest
that agriculture is associated with weaker tax performance, while Ha et al.
(2022) and Saptono and Mahmud (2021) report positive roles for industry
and manufacturing. Yet Thath (2024) finds a negative manufacturing effect
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in Southeast Asia, which suggests that industrial tax incentives and sector-
specific exemptions may offset the expected formalization advantage. Thus,
sectoral effects are not automatic; they depend on the specific tax structure
and the policy regime in place.

Institutional factors also play a significant role in shaping tax outcomes.
Van Oordt (2023) argues that tax ratios are influenced by deeper determinants
such as geography, formal institutions, and informal norms. Ozmen (20716) finds
thateconomic freedom and anti-corruption conditions supporttax performance
in BRIC-T countries. Thath (2024) identifies government effectiveness and
human development as positive drivers in Southeast Asia, while Gulsen and
Yildiran (2021) show that tax structures and institutional settings interact with
corruption and governance dynamics in transition economies. These studies
collectively indicate that macroeconomic conditions alone cannot fully explain
tax performance; institutional quality remains a critical conditioning factor.

Methodologically, the literature is highly diverse. Time-series studies
such as Al-Qudah (2021), Chamisa and Sunde (2024), Eng and Lim (2026),
Gokpinar (2023), and Kebede et al. (2024) rely on ARDL-type frameworks,
while panel studies such as Gupta (2007), Ha et al. (2022), Saptono and
Mahmud (2021), Thath (2024), Tsaurai (2021), Yildiz (2019), and Todorovi¢
et al. (2024) employ fixed effects, random effects, GMM, or PMG-type
estimators. This methodological diversity partly explains why the findings
remain mixed. Different estimators emphasize different sources of variation,
and relationships that appear robust in one context may weaken in another.
Therefore, the contradictions in the literature are not merely substantive; they
are also methodological.

Overall, the literature yields three implications that directly motivate
the present study. First, growth-related variables are the most consistently
positive determinants of tax revenue. Second, trade openness is often
beneficial but clearly conditional on country context. Third, inflation is the
most ambiguous of the core macroeconomic determinants, with its sign and
significance varying sharply across studies. This unresolved empirical pattern
justifies a fresh panel-data assessment focused specifically on developing
economies. The present study responds to this need by re-examining the
effects of economic growth, trade openness, and inflation on tax revenue in a
broad developing-country sample and by testing whether these relationships
remain robust across alternative specifications and subperiods.
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2. DATA AND METHODOLOGY
2.1. Data

This study uses annual panel data for developing economies covering
the 2000-2022 period. All variables were obtained from the World Bank's
World Development Indicators (WDI) database, which is the World Bank's main
compilation of internationally comparable development statistics assembled
from officially recognized sources. The empirical design was constructed with
a clear objective: to preserve the broadest possible country-year coverage
while maintaining a usable and internally consistent estimation sample. For
this reason, the dataset was organized as an unbalanced panel rather than a
balanced one, since imposing full balance would have led to an unnecessary
loss of information and a substantial reduction in sample size. After applying
the completeness criteria required for the core specification, the final
estimation sample consists of 57 developing economies and 1,037 country-
year observations.

The dependent variable is tax revenue as a percentage of GDP.
According to the WDI metadats, this indicator measures compulsory,
unrequited payments made to government units and expresses them relative
to gross domestic product; in the WDI database, the underlying source is the
IMF's Government Finance Statistics Yearbook and associated data files. This
variable is particularly suitable for cross-country work because it normalizes
tax collection by economic size and therefore allows revenue performance to
be compared across countries with very differentincome levels and production
scales.

The core explanatory variables are GDP per capita growth (annual
%), trade openness (% of GDP), and inflation, consumer prices (annual %). In
the WDI, GDP per capita growth is defined as the annual percentage growth
rate of GDP per capita based on constant local currency; trade openness is
measured as the sum of exports and imports of goods and services expressed
as a percentage of GDP; and inflation is measured by the annual percentage
change in the consumer price index, generally using a Laspeyres formulation.
These three variables are selected because they capture three distinct but
central macroeconomic channels through which tax performance may evolve:
the expansion of taxable economic activity, the degree of integration into
external markets, and the extent of nominal instability.
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To reduce omitted-variable bias in the baseline specification, three
control variables are incorporated: urban population share, industry value
added as a share of GDP, and agriculture, forestry, and fishing value added as
a share of GDP. In the WDI metadata, urban population refers to the share of
the population living in urban areas as defined by national statistical offices
and compiled by the United Nations Population Division. Industry value
added covers mining, manufacturing, construction, electricity, gas, and water
activities, whereas agriculture value added captures production in agriculture,
forestry, and fishing. These controls are included to account for differences in
settlement patterns and sectoral structure that may shape the effective tax
base and the administrative ease of tax collection.

A practical issue in cross-country tax research is the trade-off between
sample breadth and data completeness. In the present study, the dataset was
therefore designed to maximize the number of usable observations without
sacrificing the coherence of the empirical specification. Rather than narrowing
the sample to a small balanced panel, all country-year observations with
complete information on the dependent variable and the main regressors were
retained. This choice is preferable in the present context because the core
objective is to identify within-country relationships in a broad developing-
country sample, not to restrict the analysis to a highly selective subset of
countries with uninterrupted reporting histories. The resulting panel remains
sufficiently large for fixed-effects estimation while preserving a substantially
wider country coverage than a balanced-panel design would have allowed.

2.2. Econometric Specification

To examine the determinants of tax revenue, the study estimates the
following baseline fixed-effects model:

TaxRev;, = a + 5,GDPPCG;, + f.Trade;, + f.Inflation; + y,Urban;. + y, Industry;,
+ y  Agriculture;, + p; + 4, + &

where denotes tax revenue as a share of GDP in country and year ;
is GDP per capita growth; is trade openness; is the annual inflation rate; , ,
and are the control variables; captures unobserved country-specific effects;
denotes year effects common to all countries; and is the idiosyncratic error
term.
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The use of a country fixed-effects estimator is motivated by the
presence of persistent cross-country characteristics that are difficult
to observe directly but are likely to influence tax performance, such as
institutional quality, administrative traditions, legal capacity, geographic
constraints, or long-run state-building trajectories. If these time-invariant
factors are correlated with the explanatory variables, pooled estimators or
simple cross-sectional approaches will be biased. Fixed effects address this
concern by exploiting within-country variation over time and netting out
country-specific unobserved heterogeneity. Year fixed effects are included in
order to absorb common global shocks, such as changes in commodity prices,
external financial conditions, global crises, or worldwide inflationary episodes,
that may affect all countries simultaneously. This is the standard logic of
two-way fixed-effects estimation in panel settings with unobserved country
heterogeneity and common time shocks (Wooldridge, 2025).

From an economic standpoint, the expected signs of the core
coefficients are straightforward. GDP per capita growth is expected to exert
a positive effect on tax revenue because stronger growth tends to expand
taxable incomes, profits, and consumption. Trade openness is also expected
to be positive, as more open economies generally display broader formal-
market transactions and greater tax-base visibility, even when direct trade
taxation itself is not dominant. Inflation is expected to be negative, particularly
in settings where collection lags, weak indexation, and administrative rigidities
reduce the real value of tax receipts and impair compliance. Accordingly, the
study tests the following formal hypotheses:

e H1: GDP per capita growth has a positive effect on tax revenue in
developing economies.

e H2:Trade openness hasa positive effect ontax revenuein developing
economies.

e H3: Inflation has a negative effect on tax revenue in developing
economies.

The signs of the structural controls are less clear a priori, which is
precisely why they are treated as controls rather than as the central focus of
the analysis.
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2.3. Estimation Strategy and Robustness Design

The empirical analysis proceeds in three stages. First, the baseline
specification is estimated using fixed effects with country-clustered standard
errors. This provides a natural starting point for inference in a panel setting
where the disturbances may be correlated within countries over time.
Second, the same specification is re-estimated using Driscoll-Kraay standard
errors, following Driscoll and Kraay (1998). The rationale for doing so is that
macro panels of developing economies are unlikely to satisfy the idealized
assumptions of homoskedasticity and cross-sectional independence.
Countries may be exposed to common external disturbances, regional
contagion, or synchronized macroeconomic shocks, and ignoring such
dependence may lead to misleading inference. The Driscoll-Kraay correction
is therefore employed as a more conservative robustness device because
it is consistent in the presence of heteroskedasticity, serial correlation, and
sufficiently general forms of cross-sectional dependence.

Third, several additional robustness checks are implemented in order to
assess whether the baseline relationships depend on a particular specification
choice. A parsimonious model is estimated by excluding the structural controls
and focusing only on the three main macroeconomic regressors. This allows
us to verify whether the principal coefficients are driven by the core variables
themselves or by the inclusion of auxiliary controls. A lagged specification is
also estimated by replacing the contemporaneous macroeconomic variables
with their one-period lags. This specification is useful because tax systems do
not always respond instantaneously to changes in growth, trade conditions,
or inflation; administrative reporting, compliance adjustment, and collection
processes may generate delayed effects. Together, these two robustness
exercises help determine whether the core findings reflect short-run
contemporaneous correlations only or whether they display a more durable
pattern.

Finally, the study explores temporal heterogeneity by splitting the
sample into two periods, 2000-2010 and 2011-2022, and by estimating
both subsample regressions and pooled interaction models. The period split
is introduced to investigate whether the relationships between tax revenue
and the core explanatory variables remained stable across the earlier and later
parts of the sample. The pooled interaction specification provides the formal
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statistical test of whether the relevant coefficients changed after 2010. This
design is preferable to relying only on visual comparisons of split-sample
coefficients because the interaction framework directly tests whether the
estimated differences are statistically meaningful.

In sum, the methodological strategy is intentionally disciplined.
The analysis begins with a transparent two-way fixed-effects baseline,
strengthens inference through Driscoll-Kraay standard errors, and then
evaluates the stability of the main results through parsimonious, lagged, and
period-specific specifications. This structure is well suited to the data at hand
because it balances broad sample coverage with econometric caution, and
it allows the study to identify robust within-country associations without
imposing unnecessarily restrictive sample-selection rules.

3. EMPIRICAL RESULTS
3.1. Descriptive Statistics and Preliminary Diagnostics

The final estimation sample consists of 1,037 country-year observations
drawn from 57 developing economies over the 2000-2022 period. The
descriptive statistics reported in Table 1 reveal substantial heterogeneity
across the sample. On average, tax revenue amounts to 13.84% of GDP,
although the observed values range from near zero to almost 40% of GDP. GDP
per capita growth averages 2.12%, trade openness averages 81.99% of GDP,
and inflation averages 6.67%. The dispersion of inflation and trade openness
is particularly pronounced, indicating that the sample includes economies
with markedly different macroeconomic and external-sector conditions. This
degree of variation is fully consistent with the structural diversity of developing
countries and reinforces the need for an estimation strategy that controls for
unobserved country-specific heterogeneity.

Table 1: Descriptive Statistics

Variable Obs. Mean | Std.Dev. Min Median Max
Tax revenue (% of GDP) 1037 | 13.843 5.884 0.041 13.332 | 39.986
GDP per capita growth 1037 2122 4037 -20.894 | 2569 | 14431
Trade openness (% of GDP) 1037 | 81986 | 54186 22772 | 67927 | 437327
Inflation 1037 6.666 21.257 -16.86 | 3.939 | 513.907
Urban population share 1037 | 58999 | 22017 14574 | 59642 100
Industry value added share 1037 | 29783 | 10.866 2759 27347 | 84.349
Agriculture value added share 1037 11.06 8.854 0.026 8455 | 44.331
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The panel diagnostics further justify the chosen empirical framework.
The sample is unbalanced, with country-specific time coverage ranging from
10 to 23 years and an average of roughly 18 observations per country. At the
sametime, the preliminary multicollinearity check does not suggest any serious
problem, as the mean VIF remains low. By contrast, the residual diagnostics
point to clear departures from the classical error assumptions: the modified
Wald test rejects homoskedasticity across panels, and the Wooldridge test
rejects the null of no first-order autocorrelation. Accordingly, the main fixed-
effects estimates are complemented with Driscoll-Kraay standard errors in
order to obtain inference that is more robust to heteroskedasticity, serial
correlation, and broader cross-sectional dependence concerns.

3.2. Baseline Fixed-Effects Estimates

Table 2 reports the baseline two-way fixed-effects results. The
coefficient on GDP per capita growth is positive and statistically significant
in both specifications. In quantitative terms, a one-point increase in GDP per
capita growth is associated with an increase of approximately 0.08 percentage
points in tax revenue as a share of GDP. This result is economically plausible.
Higher growth tends to expand taxable incomes, stimulate consumption,
improve firm profitability, and strengthen formal-sector activity, all of which
enlarge the effective tax base. In developing economies, stronger growth
may also improve collection capacity indirectly by easing fiscal pressure and
increasing the administrative feasibility of revenue mobilization.

Table 2: Baseline Fixed-Effects Results

Variables FE Clustered FE Driscoll-Kraay
0.080** 0.080***
GDP per capita growth
(0.035) (0.020=
0.057*** 0.057***
Trade openness (% of GDP)
(0.014) (0.007)
-0.009 -0.009*
Inflation
(0.008) (0.004)
0.032 0.032
Urban population share
(0.066) (0.045)
-0.011 -0.0M
Industry value added share
(0.042) 0.017)
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Variables FE Clustered FE Driscoll-Kraay
0.030 0.030
Agriculture value added share
(0120) (0.049)
Country fixed effects Yes Yes
Year fixed effects Yes Yes
Observations 1037 1,037

Notes: Standard errors in parentheses. * p < 010, ** p < 0.05, *** p < 0.071.

Trade openness emerges as the most stable determinant in the
baseline model. Its coefficient is positive, precisely estimated, and virtually
identical across the clustered fixed-effects and Driscoll-Kraay specifications.
The magnitude of the coefficient indicates that greater external integration
is systematically associated with stronger tax revenue performance. This
finding is consistent with the view that more open economies tend to operate
through broader and more traceable formal-market channels. Even when
direct trade taxes become less central over time, openness can still support
revenue mobilization through higher value-added taxation, stronger corporate
activity, and wider transaction visibility for tax authorities. In this sense, trade
openness appears to proxy not only external integration, but also a broader
degree of economic formalization and administratively observable activity.

Inflation enters the baseline model with a negative sign in both
columns, although its statistical significance depends on the error structure.
In the clustered fixed-effects specification, the coefficient is not statistically
significant, whereas it becomes negative and significant once Driscoll-
Kraay standard errors are used. This pattern suggests that the adverse
effect of inflation on tax revenue is present, but somewhat sensitive to the
treatment of the residual dependence structure. The economic intuition
remains clear: inflation can reduce the real value of tax collections, weaken
compliance incentives, and create administrative frictions, especially in
settings where collection lags, imperfect indexation, and institutional rigidities
are more pronounced. Thus, while the baseline evidence does not warrant
an exaggerated claim, it does point to inflation as a plausible constraint on
revenue performance.
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By contrast, the coefficients on urban population share, industry value
added, and agriculture value added are statistically insignificant in the baseline
specification. These variables may still matter in a broader developmental or
structural sense; however, within the present within-country fixed-effects
framework, they do not appear to explain tax revenue variation as consistently
as the core macroeconomic variables. Accordingly, the main empirical narrative
of the paper should not be built around these controls. The more defensible
interpretation is that tax revenue performance in the sample is more closely
associated with macroeconomic dynamism and external openness than with
the sectoral composition variables included in the baseline model.

Overall, the baseline evidence establishes a clear ranking of associations.
GDP per capita growth and trade openness exhibit positive and robust links
with tax revenue, while inflation displays a negative but more inference-
sensitive relationship. This configuration provides a coherent starting point for
the subsequent robustness analysis.

4. ROBUSTNESS ANALYSIS
4.. Parsimonious and Lagged Specifications

Table 3 presents two sets of robustness checks. The first removes
the structural controls and estimates a more parsimonious specification
containing only GDP per capita growth, trade openness, inflation, and year
effects. The principal findings remain intact. GDP per capita growth continues
to display a positive and significant coefficient, trade openness remains
positive and strongly significant, and inflation preserves its negative sign while
becoming weakly significant. This is an important result because it shows
that the baseline relationships are not being mechanically generated by an
unnecessarily crowded specification. Put differently, the positive roles of
growth and openness do not disappear once the model is stripped down to its
core macroeconomic components.
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Table 3: Robustness Checks

Variables Parsimonious FE | Parsimonious DK | Lagged FE | Lagged DK
0.074*~ 0.074***
GDP per capita growth
(0.034) (0.020)
0.055*** 0.055***
Trade openness (% of GDP)
(0.012) (0.008)
-0.009" -0.009*
Inflation
(0.005) (0.005)
0139"** 0139***
L.GDP per capita growth
(0.030) (0.028)
0.052"** 0.052*
LTrade openness (% of GDP)
(0.013) (0.01)
0.000 0.000
L.Inflation
(0.004) (0.002)
0.022 0.022
Urban population share
(0.070) (0.048)
-0.024 -0.024
Industry value added share
(0.042) (0.016)
0.009 0.009
Agriculture value added share
(0131 (0.057)
Country fixed effects Yes Yes Yes Yes
Year fixed effects Yes Yes Yes Yes
Observations 1037 1,037 972 972

Notes: Standard errors in parentheses. * p < 010, ** p < 0.05, *** p < 0.071.

The second robustness exercise introduces lagged macroeconomic
variables. In this formulation, the lagged values of GDP per capita growth and
trade openness remain positive and highly significant under both inference
methods, whereas lagged inflation is essentially zero and statistically
insignificant. These results strengthen the interpretation of the baseline
findings. The positive association between tax revenue and both growth and
openness is not limited to contemporaneous co-movement; it also persists
with a one-period delay. This is economically reasonable, as tax systems
do not always adjust instantaneously to changes in the macroeconomic
environment. Higher growth and stronger trade integration may require time
to translate into realized tax collections through reporting, assessment, and
enforcement processes. By contrast, inflation does not appear to operate
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through a similarly stable lagged channel, which suggests that its adverse
effect is more immediate and disruption-based rather than smoothly
persistent over time.

Overall, the robustness checks reinforce the core findings rather than
weaken them. Trade openness remains the most consistent positive correlate
of tax revenue across specifications, GDP per capita growth retains its positive
contribution both contemporaneously and in lagged form, and the negative
effect of inflation remains visible but less structurally stable than the other
two core variables.

4.2. Period-Split Evidence

To examine whether the baseline relationships are temporally stable,
Table 4 splits the sample into two subperiods, 2000-2010 and 2011-2022.
The most striking result concerns trade openness. Its coefficient remains
positive and statistically significant in both subsamples, with nearly identical
magnitudes. This indicates that the positive relationship between openness
and tax revenue is not confined to one particular phase of the sample, but
instead persists across both the earlier and later periods. Such stability is
economically meaningful. It suggests that the mechanisms linking external
integration to tax performance, namely broader taxable activity, greater
formalization, and enhanced administrative observability, continued to operate
throughout the sample period.

Table 4: Period-Split Regressions

Variables FE 2000-2010 | FE 2011-2022 | DK 2000-2010 | DK 2011-2022
-0.0M 0.041 -0.0M 0.041
GDP per capita growth
(0.024) (0.033) (0.025) (0.025)
0.043** 0.043*** 0.043*** 0.043***
Trade openness (% of GDP)
(0.018) (0.015) (0.007) (0.003)
-0.010** -0.056*** -0.010* -0.056***
Inflation
(0.003) (0.008) (0.002) (0.005)
0163"** -0114* 0163"** -0114*
Urban population share
(0.045) (0.050) (0.016) (0.033)
0142 -0.039 0142+ -0.039***
Industry value added share
(0.071) (0.041) (0.041) (0.010)
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Variables FE 2000-2010 | FE 2011-2022 | DK 2000-2010 | DK 2011-2022
0192* -0108 0.192** -0.108*
Agriculture value added share
(0108) (0107 (0.070) (0.050)
Country fixed effects Yes Yes Yes Yes
Year fixed effects Yes Yes Yes Yes
Observations 422 615 422 615

Notes: Standard errors in parentheses. * p < 010, ** p < 0.05, *** p < 0.071.

The growth coefficient behaves differently. Once the sample is split
into shorter periods, GDP per capita growth loses statistical significance in
both subsamples. This does not invalidate the positive full-sample result
reported in Table 2. Rather, it indicates that the growth effect becomes less
precisely estimated when the time dimension is reduced and the within-
country variation is distributed across narrower windows. The most balanced
interpretation, therefore, is that growth contributes positively to tax revenue
in the full-sample average, but it does not display strong and separately
identifiable period-specific effects in the split-sample regressions.

Inflation, by contrast, shows pronounced temporal heterogeneity. In
the 2000-2010 subsample, the coefficient is already negative and highly
significant, but in the 2011-2022 period it becomes much larger in magnitude
while remaining strongly significant. This is one of the most important findings
in the paper. It implies that inflation became substantially more damaging to
tax revenue performance in the later period. Economically, this may reflect
the fact that inflationary episodes in the post-2010 environment were more
destabilizing, more persistent, or more tightly linked to broader fiscal and
macroeconomic fragilities. In such a setting, inflation can more severely
erode the real value of collections, compress compliance, and undermine the
efficiency of revenue administration.

The structural controls also vary across subperiods, with urbanization
and sectoral shares changing sign and significance. However, these coefficients
are not sufficiently stable to support a strong structural interpretation. Their
instability further strengthens the case for focusing the paper's core argument
on the three macroeconomic variables of central interest (growth, openness,
and inflation) rather than on the auxiliary controls.
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4.3. Formal Interaction Tests

Table 5 provides the formal test of whether the main coefficients differ
statistically between the two periods. The interaction terms for GDP per capita
growth and trade openness are statistically insignificant in both the fixed-
effects and Driscoll-Kraay specifications. This is an important corrective to
any overinterpretation of the split-sample estimates. Although the growth
coefficient becomes insignificant when the sample is divided, the interaction
model indicates that its effect does not shift in a statistically meaningful way
across periods. The same is true for trade openness: its positive relationship
with tax revenue remains stable, and there is no formal evidence of a structural
break in its coefficient after 20710.

Table 5: Period Interaction Models

Variables FE Interaction DK Interaction
0.054 0054
GDP per capita growth
(0.035) (0.035)
0012 0012
2011-2022 x GDP per capita growth
(0.047) (0.050)
0.059*** 0.059***
Trade openness (% of GDP)
(0.013) (0.008)
0.003 0.003
2011-2022 x Trade openness (% of GDP)
(0.004) (0.003)
-0.004 -0.004
Inflation
(0.003) (0.002)
-0.061*** -0.061*
2011-2022 x Inflation
(0.009) (0.008)
0.033 0.033
Urban population share
(0.063) (0.045)
-0017 -0.017
Industry value added share
(0.042) (0.019)
-0.003 -0.003
Agriculture value added share
(0115) (0.055)
Country fixed effects Yes Yes
Year fixed effects Yes Yes
Observations 1,037 1,037

Notes: Standard errors in parentheses. * p < 010, ** p < 0.05, *** p < 0.071.
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Inflation is the only variable for which the interaction term is negative
and highly significant in both columns. This result formally confirms what
Table 4 already suggested: the adverse association between inflation and tax
revenue became significantly stronger in the post-2010 period. This is the
most convincing source of temporal heterogeneity in the paper. Accordingly,
the period analysis should not be framed as showing broad instability in all
coefficients. The data do not support that claim. What the evidence does
support is a much narrower and more credible conclusion: the inflation—tax
revenue relationship deteriorated markedly in the later period, while the positive
relationship between trade openness and tax revenue remained stable and the
growth effect did not experience a statistically significant structural shift.

CONCLUSION

This study examined the macroeconomic determinants of tax revenuein
developing economies by focusing on GDP per capita growth, trade openness,
and inflation. Using annual panel data for 57 developing economies over the
2000-2022 period, the analysis employed country and year fixed effects,
Driscoll-Kraay standard errors, parsimonious and lagged specifications,
period-split regressions, and formal interaction models. This empirical design
allowed the study to evaluate not only the average relationship between
macroeconomic conditions and tax revenue, but also the robustness and
temporal stability of these relationships.

The findings lead to three main conclusions. First, trade openness is
the most stable and consistently positive determinant of tax revenue in the
sample. Its coefficient remains positive and statistically significant across the
baseline, parsimonious, lagged, and period-split specifications. This suggests
that external integration may strengthen revenue mobilization by increasing
the volume of observable transactions, expanding formal economic activity,
and improving the visibility of the tax base. This result is consistent with
studies that report a positive link between trade openness and tax revenue,
such as Gupta (2007), Ha et al. (2022), Saptono and Mahmud (2021), Chettri et
al. (2023), and Mmbulaheni et al. (2024). At the same time, the finding differs
from studies that report weaker, insignificant, or negative effects of openness,
including Tsaurai (2021), Yildiz (2019), and Al-Qudah (2021) for the long-run
openness coefficient. This contrast supports the view that the fiscal effect
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of openness is not automatic. It depends on whether countries can convert
external integration into broader domestic tax bases and stronger revenue
administration.

Second, GDP per capita growth is positively associated with tax revenue
in the full-sample analysis and remains important in the lagged specifications.
This finding supports the conventional expectation that stronger economic
performance expands taxable incomes, profits, consumption, and formal
transactions. It is broadly consistent with the positive growth or income
effects reported by Gupta (2007), Al-Qudah (2021), Saptono and Mahmud
(2021), Yildiz (2019), Tsaurai (2021), and Todorovic et al. (2024). However, the
growth coefficient loses statistical significance in the period-split regressions.
This does not overturn the full-sample result, but it suggests that the revenue
effect of growth is less stable across shorter subperiods. In developing
economies, growth may not translate into tax revenue automatically when
informality is high, administrative capacity is limited, or growth is concentrated
in sectors that are difficult to tax.

Third, inflation emerges as the main source of macro-fiscal vulnerability.
In the baseline model, inflation has a negative sign, and the period-split and
interaction results show that its adverse association with tax revenue becomes
substantially stronger after 2010. This finding aligns with studies that interpret
inflation as a constraint on tax performance, including Bati (2025), Oztirk et
al. (2019), Calcali and Altiner (2019), Mmbulaheni et al. (2024), and Todorovic
et al. (2024). It also helps explain why the inflation-tax revenue relationship
remains contested in the literature. Some studies find positive or insignificant
inflation effects, such as Boukbech et al. (2018), Kebede et al. (2024), Thath
(2024), Saptono and Mahmud (2021), and Yildiz (2019). The present results
suggest that the fiscal impact of inflation may depend on period-specific
macroeconomic conditions. When inflation becomes more persistent or
destabilizing, it can erode the real value of tax collections, weaken compliance,
increase uncertainty, and reduce the effectiveness of tax administration.

The results also show that the structural controls do not provide a
stable independent explanation of tax revenue in the baseline model. This
does not mean that structural and institutional factors are unimportant.
Rather, it indicates that their effects may be more complex, country-specific,
or mediated through broader administrative and governance conditions.
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This interpretation is consistent with studies emphasizing the role of
sectoral composition, institutional quality, government effectiveness, and
administrative capacity in shaping tax outcomes (van Oordt, 2023; Ozmen,
2016; Thath, 2024). Therefore, the contribution of the present study is not to
deny the importance of structural and institutional factors, but to show that
trade openness, growth, and inflation remain central macroeconomic channels
through which tax revenue performance evolves in developing economies.

These findings have important policy implications for strengthening
revenue mobilization in developing economies. Developing economies should
not treat revenue mobilization as a narrow tax-rate problem. Stronger tax
performance requires a macroeconomic environment that supports formal
economic activity, trade-based visibility, and price stability. Policies that
promote sustainable growth can widen the tax base, but this effect will be
limited unless growth is accompanied by formalization and administrative
capacity. Trade openness can support tax revenue, but governments need
domestic tax systems capable of capturing the gains from external integration,
especially when tariff revenues decline. Most importantly, the strong negative
post-2010 inflation effect shows that price stability is directly relevant for
fiscal capacity. Reducing inflation, shortening collection lags, improving
compliance monitoring, and modernizing tax administration should therefore
be viewed as part of a broader revenue mobilization strategy.

Future research can extend this study in several ways. First, it may
distinguish between direct taxes, indirect taxes, and trade taxes in order to
identify which components of tax revenue are most sensitive to growth,
openness, and inflation. Second, future studies may examine whether
institutional quality, informality, digital tax administration, or government
effectiveness condition the relationship between macroeconomic variables
and tax performance. Third, threshold and nonlinear models may be useful for
testing whether inflation becomes more damaging only after certain levels
are reached. Finally, regional comparisons and country-group analyses may
help explain why the same macroeconomic determinant produces different
revenue effects across developing economies. These extensions would
deepen our understanding of how macroeconomic stability and administrative
capacity jointly shape fiscal performance.
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MAKROEKONOMIK iSTIKRARIN VERGI GELIRLERi UZERINDEKI ETKISi:
GELISMEKTE OLAN EKONOMILER UZERINE PANEL VERIi ANALIZi

Muhammed BENLI, Filiz EKINCI, Ahmet CAGLAR
GENISLETILMiS OZET

Vergi gelirleri, devletlerin mali kapasitesini ve kalkinma o©nceliklerini
sUrdurebilme gucunu belirleyen temel unsurlardan biridir. Bu konu, vergi
tabaninin dar, kayit disiigin yaygin, idari kapasitenin sinirli ve makroekonomik
kinlganliklanin yuksek oldugu gelismekte olan ekonomilerde daha Kritik
hale gelmektedir. Bu nedenle vergi gelirlerini giclendiren veya zayiflatan
makroekonomik kosullarin belirlenmesi, maliye politikasi kadar devlet kapasitesi
ve makroekonomik istikrar agisindan da 6nem tasimaktadir.

Bu calisma, gelismekte olan ekonomilerde vergi gelirlerinin
makroekonomik belirleyicilerini ekonomik biyume, ticari aciklik ve enflasyon
odagindaincelemektedir. Calismanintemel motivasyonu, bu degiskenlerinteorik
olarak vergi gelirleriyle yakindan iligkili olmasina ragmen ampirik literatirde
etkilerinin yond ve buyukligu konusunda farkll sonuglara ulasiimasidir.
Ekonomik buyume ve ticari acikligin vergi tabanini genisletmesi beklenirken,
enflasyonun reel tahsilatlar asindirarak ve makroekonomik belirsizligi artirarak
vergi performansini zayiflatabilecegi ngorulmektedir.

Calismada, 2000-2022 dénemine ait yillik panel veri kullaniimistir. Dinya
Bankas! Dunya Kalkinma Gostergeleri veri tabanindan elde edilen drneklem,
57 gelismekte olan ekonomiye iligkin 1,037 Glke-yil gozleminden olusmaktadir.
Bagimli dedisken vergi gelirlerinin GSYH igindeki payr iken, temel agiklayici
degiskenler kisi basina GSYH buyumesi, ticari aciklik ve tiketici fiyatlar
enflasyonudur. Modele ayrica kent nufusuy, sanayi katma degeri ve tarim katma
degeri paylari kontrol degiskenleri olarak dahil edilmistir. Bu dediskenlerin
kullanilmasi, vergi gelirlerinin  yalnizca kisa donemli makroekonomik
dalgalanmalardan degil, ayni zamanda yerlesim yapisi ve sektorel kompozisyon
gibi daha yapisal unsurlardan da etkilenebilecegi varsayimina dayanmaktadir.

Ampirik analiz, Ulke ve yil sabit etkilerini igeren panel veri modelleriyle
yurGtolmastar. Ulke sabit etkileri, Ulkeler arasinda zaman iginde degismeyen
fakat vergi performansini etkileyebilecek kurumsal yapi, idari gelenekler, hukuki
kapasite, cografi 6zellikler ve uzun donemli devlet kapasitesi gibi gozlenemeyen
faktorleri kontrol etmektedir. Yil sabit etkileri ise kiresel krizler, dis finansman
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kosullari, emtia fiyatlari ve dinya genelindeki enflasyonist dénemler gibi tim
Ulkeleri ayni anda etkileyebilecek ortak soklari dikkate almaktadir. Temel
tahminlerde Ulke dUzeyinde kimelenmis standart hatalar kullanilmis, ardindan
heteroskedastisite, seri korelasyon ve yatay kesit bagimliigina karsi daha
dayanikli cikarimlar elde etmek amaciyla Driscoll-Kraay standart hatalari
uygulanmistir.

Calismanin saglamlik tasarnimi (¢ asamadan olusmaktadir. Ik olarak,
yapisal kontrol degiskenleri disarida birakilarak yalnizca temel makroekonomik
degiskenleri iceren daha sade bir model tahmin edilmistir. Bu yaklasim, temel
bulgularin asir yukla bir model yapisindan kaynaklanip kaynaklanmadigini test
etmektedir. Ikinci olarak, makroekonomik degiskenlerin bir dénem gecikmeli
degerleri kullanilarak vergi gelirlerinin buyume, disa agiklik ve enflasyona
gecikmeli tepki verip vermedigi incelenmistir. UgincU olarak, érneklem 2000-
2010 ve 2011-2022 olmak Uzere iki alt doneme ayrilimig, ayrica dénem
etkilesim modelleriyle katsayilarin 2010 sonrasi donemde istatistiksel olarak
dedisip degismedigi test edilmistir. Boylece ¢alisma yalnizca ortalama iligkileri
degil, bu iligkilerin zaman igindeki istikrarini da degerlendirmektedir.

Bulgular, vergi gelirlerinin - makroekonomik dediskenlerden esit
6lgide etkilenmedigini gdstermektedir. En gUgli ve en istikrarli sonug
ticari aciklik degiskeninde ortaya cikmaktadir. Ticari aciklik, tUm temel ve
saglamlik analizlerinde pozitif ve istatistiksel olarak anlamlidir. Bu bulgu, disa
acikhgin yalnizca dis ticaret hacmini degil, ayni zamanda formel ekonomik
faaliyetlerin ve vergilendirilebilir islem gorundrldgunin artmasini da yansittigini
gostermektedir.

Ekonomik buyume de vergi gelirleriyle pozitif iligkilidir. Temel ve
gecikmeli modeller, kisi basina GSYH buyumesinin vergi gelirlerini artirdigini
gostermektedir. Ancak donemlere ayrilmis analizlerde biyume katsayisinin
anlamliigini kaybetmesi, bu iliskinin her donemde ayni gucte islemedigine
isaret etmektedir. Bu sonug, gelismekte olan ekonomilerde buyumenin vergi
gelirlerine otomatik olarak donusmedigini gostermektedir.

Enflasyon ise gcalismanin temel makro-fiskal kirilganlik unsurudur. Temel
modelde negatif isaretli olan enflasyon katsayisi, Driscoll-Kraay tahminlerinde
anlamli hale gelmektedir. Donem analizi ve etkilesim modelleri ise enflasyonun
vergi gelirleri Uzerindeki olumsuz etkisinin 2011-2022 doéneminde belirgin
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bigcimde guglendigini gdstermektedir. Buna karsilik buyime ve ticari agiklik
icin anlaml bir donemsel kirlma tespit ediimemistir. Bu nedenle ¢alismanin en
guclu dénemsel bulgusy, enflasyon-vergi geliri iliskisindeki bozulmadir.

Bu sonug, enflasyonun yalnizca fiyat istikrar sorunu degil, ayni
zamanda mali kapasiteyi asindiran bir unsur oldugunu gostermektedir.
Yuksek ve kalici enflasyon, vergi tahsilatlarinin reel degerini azaltabilir, uyum
davranislarini bozabilir ve vergi idaresinin etkinligini zayiflatabilir. Bu nedenle
fiyat istikrari, surdurulebilir gelir mobilizasyonunun temel kosullarindan biri
olarak degerlendirilmelidir.

Calismanin bulgulari, gelismekte olan ekonomilerde vergi gelirlerini
artirmanin yalnizca vergi oranlarnni dedistirmekle sinirl gorilemeyecegini
gostermektedir. Daha guclu vergi performansi, surdirulebilir blyume, ticari
acikliktan dogan ekonomik gorunurldgun etkin bicimde vergilendirilmesi, fiyat
istikrari ve modern vergi idaresinin birlikte ele alinmasini gerektirir. Sonuc olarak
calisma, vergi gelirlerinin buyume, disa agiklik ve enflasyon gibi makroekonomik
kosullarla yakindan iligkili bir makro-fiskal sonug¢ oldugunu ortaya koymaktadir.
Ozellikle enflasyonun 2010 sonrasi donemde vergi gelirleri Gzerindeki olumsuz
etkisinin guUclenmesi, gelir mobilizasyonu tartismalarinda makroekonomik
istikrarin merkezi 6nemini vurgulamaktadir.
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