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ABSTRACT ARTICLE HISTORY

A large body of literature studies the relationship between corrup- Received 21 October 2022
tion and economic outcomes, including government revenue Accepted 10 December 2023
mobilization, but there is little evidence on how this relationship KEYWORDS

changes during times of crisis. Using a comprehensive panel data- Corruption; crisis;

set covering up to 194 countries in the period 1996 to 2020, we find government revenue; rent
evidence of a negative link between corruption and revenue that is seeking

amplified in times of crisis. The amplification appears to be driven

by countries with lower average income levels, non-democratic

governments, and higher natural resource dependency. Our find-

ings are helpful in assessing different views of corruption offered in

the literature. Overall, we find our results to be more consistent with

a rent seeking view of corruption whereby, in times of crisis, corrup-

tion becomes more pervasive and government revenue declines. In

contrast, we find no empirical support for the view that crises

represent times of social improvement associated with increases

in revenues.

1. Introduction

Much has been written about the relationship between corruption and economic out-
comes in general, and between corruption and government revenue in particular. The
empirical evidence overwhelmingly suggests that corruption is an obstacle to economic
efficiency and development, and tends to divert government revenue (see our discussion
below). At the same time, there is little evidence on how the relationship between
corruption and revenue changes during times of crisis. This is particularly important,
as economic theory offers different views on corruption, including theories that give rise
to opposite predictions regarding the direction of change in the link between corruption
and revenue during times of crisis.

On the one hand, an influential proposal of economic theory has been that crises are
beneficial in facilitating economic reforms, including those aimed at reducing corruption
and increasing government revenue (Drazen & Grilli, 1993). Thus, if the relation between
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beneficial reform and crises is present, governments should act beneficially to reduce
corruption and increase government revenue when crises take hold, implying that the
negative link between corruption and government revenue gets weakened during crises.
For instance, this may be the case when diminished corruption expands the tax base,
including via a reduction in tax evasion, so increasing government revenue. On the other
hand, and contrary to the presumption of governments acting to reduce corruption,
corruption may also increase in a crisis, through greater incentives for rent seeking as
economic actors compete for a shrinking economic pie (Aidt, 2016; Hillman, 2019). In
this case, crises would be predicted to amplify the negative link between corruption and
government revenue.

Motivated by these opposite predictions arising from economic theory, this paper
explores how crises affect the link between corruption and government revenue empiri-
cally. Using a comprehensive panel dataset covering up to 194 countries in the period
1996 to 2020," we find evidence of a negative link between a broad-based measure of
corruption and government revenue that is amplified during economic crises. The
amplification appears to be driven by countries with lower average income levels, non-
democratic governments, and higher natural resource dependency (the latter indicating
another possible manifestation of the “resource curse”).” Overall, we find our results to be
more in line with a rent seeking view of corruption whereby, in times of crisis, corruption
becomes more pervasive and government revenue declines. In contrast, we find no
empirical support for the view that crises represent times of social improvement asso-
ciated with increases in economic or government efficiency leading to higher revenues
(Drazen & Grilli, 1993).

Our findings are based on several sets of country-level panel regressions with revenue-
to-GDP ratios as the dependent variable, and indicators of corruption and of crisis as well
as an interaction term of corruption and crisis as the main regressors. The interaction
term is included to explore whether crises affect the link between corruption and
government revenue. The panel structure of our data allows us to control for both
observable and unobservable, time-invariant country characteristics through the inclu-
sion of country-fixed effects. In addition, we control for time-varying factors at the
country level by including several such variables as controls, and for global shocks
through the inclusion of year fixed effects. Nevertheless, we stress that the observational
nature of our data limits our ability to identify causal effects. Our results should therefore
be seen as providing a first step in investigating the dynamics between corruption,
government revenue, and crises.

The rest of the paper is structured as follows. Section 2 discusses related literature.
Section 3 explains our empirical strategy. Section 4 describes the underlying data. Section
5 presents the results. Section 6 concludes.

'The period of analysis is determined by data availability of our main variables of interest (see Section 4).

2For example, it has been argued that countries with great natural resource wealth tend to grow more slowly than
resource-poor countries for a number of reasons, including because natural resource rents are concentrated and easily
appropriable, thus facilitating rent-seeking and corruption by government officials (Deacon & Rode, 2015; Frankel,
2010).
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2. Related literature

The empirical evidence overwhelmingly suggests that corruption is an obstacle to devel-
opment (Abed & Gupta, 2002; Fisman & Svensson, 2007; Hillman, 2004; Le et al., 2012)
and in particular diverts government revenue (Bogeti¢ & Nacher, 2023; Gupta, 2007;
Khwaja & Iyer, 2014). Government revenue is directly reduced by tax evasion and
improper tax exemptions (Tanzi, 1998; Tanzi & Davoodi, 1997). In addition, government
revenue is also lowered via more indirect channels; for instance when corruption lowers
the private marginal product of capital and thus inhibits investments into taxable
business activities (Mauro, 1995). Baldacci et al. (2004) find that for low-income coun-
tries reduced government spending increases economic growth, which they attribute to
reduced opportunities for rent seeking from government revenue including reduced
presence of “ghosts” (fictitious wage-receiving officials in government bureaucracies).
Park et al. (2005) observe that rent seeking diminishes the socially desirable magnitude of
the public sector. Moreover, corruption has been observed to be associated with lower
overall efficiency in domestic revenue mobilization (Bogeti¢ et al., 2022) which may also
be linked to the compositions of sources of government revenue. For example, Mauro
(1998) and Hwang (2002) show that governments in more corrupt countries tend to rely
more heavily on revenues obtained from taxing international trade than on domestic
taxes, although governments in general in low-income countries rely more on revenue
from trade because of administrative feasibility (Hillman, 2019, chapter 2). De Jong and
Bogmans (2011) find that bribes to customs officials increase imports but the bribes
reduce government revenue from import taxes. They find, in addition to the revenue
decline from diversion of revenue to bribes, that corruption increases waiting times at
borders, reducing international trade, and thereby revenue from taxes on trade. Revenue
diversion through bribes also depends on the level of a bureaucracy at which bribes are
taken (Aidt et al., 2020) and on the tax administration’s willingness to accept (and
request) bribes (Alm et al., 2016).

Much less is known about how the relationship between corruption and government
revenue changes during times of crisis. Some authors propose that crises can have
positive effects on economic outcomes and government efficiency because they facilitate
economic reforms (Drazen & Grilli, 1993). In contrast, much of the evidence on rent
seeking suggests that corruption and inefficiency will tend to increase in a crisis, as the
incentives for rent seeking are higher when economic actors compete for a shrinking
economic pie (Aidt, 2016; Hillman, 2019; Tullock, 1980). ° If crises are indeed beneficial
for economic reforms and government efficiency, then any negative impacts of corrup-
tion on government revenue should be weakened during times of crisis. If, on the other
hand, effects in the opposite direction dominate, then the negative effect of corruption on
government revenue should become stronger during times of crisis. This contradicting
prediction offers a possibility to assess the empirical validity of the different views of
corruption, which motivates our empirical analysis below.

Previous studies investigating the role of corruption in determining government
revenue have been impeded by limited data availability. For example, Tanzi and
Davoodi (1997) show that higher corruption is associated with lower revenues in a

3t is generally the case that an increased value of a rent attracts more unproductive rent seeking (for an overview of the
results of rent-seeking models, see Long, 2015).
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sample of 95 countries over the period 1980 to 1995. Le et al. (2012) examine the roles of
several structural factors for revenue collection in a sample of 110 countries for the
period 1994 to 2009. Ajaz and Ahmad (2010) focus on the role of governance and a
sample of 25 developing countries in the period 1990 to 2005. Khwaja and Iyer (2014)
consider 61 countries during the period 2000 to 2010. We use a recent and more
comprehensive panel dataset covering up to 194 countries (including 132 low- and
middle- income countries) in the period 1996 to 2020 to provide new evidence on the
empirical dynamics between corruption, revenue, and crises.

3. Methodology

Our estimation strategy is based on a country-level panel regression framework where
the dependent variable (revenue-to-GDP ratio) is regressed on indicators of corruption
and of crisis as well as an interaction term of corruption and crisis. The interaction term
is included to address our main research question, whether and how crisis affects the link
between corruption and revenue. The panel structure of our data allows us to control for
both observable and unobservable, time-invariant country characteristics (e.g., geogra-
phical features, history, cultural traits) through the inclusion of country-fixed effects. In
addition, we control for time-varying factors at the country level by including those
variables as controls. We also account for global trends or shocks that affect revenue
collection through the inclusion of year fixed effects. Formally, the main regression
model can be written as:

Revenue;; = f, + f3, Corruption;; + f3,Crisisy + f35(Cor x Cri),, + Xiry + 8; + 6; + €ir,
(1)

where Revenuey is the revenue-to-GDP ratio of country i in year ¢. The interaction term
(Cor x Cri),, of Corruption; and Crisis;; is the main regressor of interest. The terms J;
and 0; denote country and year fixed effects (FE). X;; is a vector of control variables
capturing time-varying factors at the country level such as GDP per capita, sectoral
composition of GDP, natural resources rents, degree of trade openness, foreign aid,
informal economy, and further institutional factors. Some regressions also include the
lagged dependent variable, Revenue (t-1), as an explanatory variable. Standard errors are
clustered at the country level.

4. Data

In identifying times of crisis in our dataset, we focus on using indicator variables that
capture economic recessions at the country level. Since there is no generally accepted
threshold of economic recession that defines a crisis, and to improve the robustness of
our results, we work with two different thresholds.* Specifically, we construct two binary
indicators of crisis which take the value 1 for country-year observations with GDP
growth rates below —1 percent and below —2 percent, respectively (and 0 otherwise).

“A recession is commonly defined as a period of economic contraction (negative GDP growth) lasting at least two
consecutive quarters (although official definitions vary across countries). However, we perceive that not every recession
will automatically constitute a crisis, so we adopt a slightly stricter measure when defining crisis.
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Notice that this is a slightly stricter measure than the common definition of a recession
(i.e., two or more consecutive quarters of negative GDP growth) so that not every
recession will automatically be counted as a crisis in our analysis.

In measuring corruption, we rely on the “control of corruption” indicator from the
Worldwide Governance Indicators database (Kaufmann & Kraay, 2021), which is used in
many recent studies investigating differences in corruption at the country level.” This
indicator aggregates information on various aspects of corruption, and from different
types of sources. Its values range from approximately —2.5 (low control of corruption) to
+2.5 (high control of corruption). For better clarity, we construct our variable
Corruption as the negative of the original indicator, so that higher values correspond to
higher levels of corruption. One advantage of this indicator is that it is available for
almost all countries globally, which is a necessary requirement for the purpose of this
study. Data on this indicator are available since 1996, which thus defines the beginning of
our sample.

One concern with this measure of corruption may be that it does not allow to
distinguish between different forms of corruption, particularly those that directly reduce
government revenues (such as fraud and tax evasion) and other forms of corruption that
are only indirectly linked to lower revenues. However, given the various channels
identified in the literature through which revenues can be negatively impacted (including
indirect channels), it may in fact rather be appropriate to work with a broad-based
measure of corruption. For instance, it has been argued (recall Section 2) that any form of
corruption that lowers the private marginal product of capital will ultimately inhibit
investments into taxable business activities. Thus, even if some forms of corruption do
not directly decrease revenues, they may still be harmful to the overall investment climate
and thereby lead to lower revenues via a reduction in taxable business activities.

The outcome variable we focus on is government revenue as a percentage of GDP from
the IMF’s World Economic Outlook database, which contains information on general
government revenue for up to 194 countries. In addition to the two key explanatory
variables capturing crisis and corruption, the other considered variables controlling for
time-varying factors at the country level are GDP per capita, natural resources rents (% of
GDP), the sum of exports and imports as a share of GDP (trade openness), the share of
agriculture in GDP (to partly capture the sectoral composition of output), foreign aid
inflows as a share of GDP, informal output as a share of GDP (based on dynamic general
equilibrium model estimates from the World Bank’s Informal Economy Database; Elgin
et al,, 2021), and measures of the degree of democracy and political stability.

All data used in this study are publicly available from the sources described in Table 1,
which also provides information on the construction of each variable. For most of the
considered variables, data are available annually for the years 1996 to 2020. The only
exception is the variable Informal Economy, for which data are only available up to 2018.
Since this variable tends to change slowly over time, we impute the missing values in 2019

*The Worldwide Governance Indicators (WGI) are a research dataset summarizing the views on the quality of governance
provided by a large number of enterprises, citizen and expert survey respondents in industrial and developing
countries. These data are gathered from a number of survey institutes, think tanks, non-governmental organizations,
international organizations, and private sector firms. The WGI do not reflect the official views of the World Bank, its
Executive Directors, or the countries they represent. The WGI are not used by the World Bank Group to allocate
resources.
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Table 1. List of variables and data sources.

Indicator

Description

Source

Revenue General government revenue (% of GDP)

Corruption

Crisis

GDP per
capita

Natural
resources

Agriculture

Trade

Foreign aid

Informal
economy

Democracy

Political
stability

Negative of the ‘Control of corruption’ indicator score
(so that values range from approx. —2.5=low corruption to +2.5=high

corruption)

Dummy equal to 1 if annual GDP growth rate below —1/-2/-3 percent,

respectively

GDP per capita, PPP (in 1000 constant 2017 international $)

Total natural resources rents (% of GDP), including oil rents, natural gas
rents, coal rents (hard and soft), mineral rents, and forest rents.

Agriculture, forestry, and fishing, value added (% of GDP)

Trade (% of GDP): Sum of exports and imports of goods and services

measured as a share of GDP
Net ODA received (% of GNI)

Informal output (% of GDP), based on dynamic general equilibrium

model estimates

Polity2 Score (values from —10=autocracy to +10=democracy). The
cutoff for democratic/non-democratic countries is 5.

Political stability and absence of violence/terrorism (values from approx.
—2.5=low stability to +2.5=high stability)

IMF (2021), World Economic
Outlook

Kaufmann and Kraay (2021),
Worldwide Governance
Indicators

IMF (2021), World Economic
Outlook

World Bank (2023), World
Development Indicators

World Bank (2023), World
Development Indicators

World Bank (2023), World
Development Indicators

World Bank (2023), World
Development Indicators

World Bank (2023), World
Development Indicators

Elgin et al. (2021), Informal
Economy Database

Center for Systemic Peace
(2023), Polity5 Project

Kaufmann and Kraay (2021),
Worldwide Governance
Indicators

Source: Authors’ compilation.
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804
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Figure 1. Relationship between corruption and revenue in 1996 and 2020. The fitted values (red line)
are based on a bivariate linear regression. Countries with revenue-to-GDP ratios greater than one are
excluded. Source: Authors’ analysis.

and 2020 using the values from 2018 (if available). In addition, the data on corruption is
not available for the years 1997, 1999, and 2001, since initially the Worldwide
Governance Indicators were only reported biennially. To still be able to include these
years in the analysis, we impute the missing values in these three years using the values
from the previous year, respectively (if available).® The total sample consists of up to 194

60ur main regression results remain qualitatively the same when these three years are excluded (see Section 5).
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Figure 2. Revenues in high/low corruption countries over time. High corruption countries are defined
as those with a negative value of the “Control of Corruption” indicator from the Worldwide
Governance Indicators (WGI) database (all others are considered low corruption countries). Source:
Authors’ analysis.

countries, comprising 28 low-income countries, 104 middle-income countries, and 62
high-income countries (according to World Bank classification).”

5. Results
5.1. Descriptive analysis

Figure 1 shows the (unconditional) relationship between corruption and revenue in 1996
and 2020. In both years, there is a clear negative relationship between corruption and
revenue: higher levels of corruption are associated with lower revenue-to-GDP ratios. As
can be seen in Figure 2, the negative relationship between corruption and revenue does
not only apply to the two years considered in Figure 1, but also across time. Moreover,
Figure 3 shows that the negative relationship between corruption and revenue applies
across different groups of countries according to income level, political regime type, and
natural resource dependency, albeit with different magnitudes (as indicated by the slope
of the fitted values shown in Figure 3).®

’We sometimes exclude countries with revenue-to-GDP ratios greater than one as outliers (as indicated in the notes to
each table and figure). This affects the following countries: Kiribati, Nauru, Tuvalu, Sdo Tomé and Principe, Timor-Leste.

8There is no universal definition of what constitutes a resource-rich country, though many recent studies use classifica-
tions based on natural resource rents as a percentage of GDP (Collier & Hoeffler, 2009; Venables, 2016). Following this
notion, we define resource-poor countries as those with total natural resources rents below 5 percent of GDP (all others
are considered resource-rich). In 2020 (Figure 3), there were 53 resource-rich countries: Algeria, Angola, Australia,
Azerbaijan, Bahrain, Brunei Darussalam, Burkina Faso, Burundi, Cape Verde, Central African Republic, Chad, Chile,
Congo, Congo (DR), Equatorial Guinea, Eritrea, Ethiopia, Gabon, Ghana, Guinea-Bissau, Guyana, Iran, Iraq, Kazakhstan,
Kuwait, Kyrgyzstan, Liberia, Libya, Madagascar, Mali, Mongolia, Mozambique, Niger, Nigeria, Oman, Papua New Guinea,
Qatar, Russia, Saudi Arabia, Sierra Leone, Solomon Islands, Somalia, South Sudan, Sudan, Tajikistan, Trinidad and
Tobago, Turkmenistan, Uganda, United Arab Emirates, Uzbekistan, Venezuela, Yemen, Zambia.
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Figure 3. Relationship between corruption and revenue in different country groups, 2020. Income
groups are defined according to World Bank classification. Democratic countries are defined as those
with a Polity score above 5 (all others are considered non-democratic). Resource-poor countries are
defined as those with total natural resources rents below 5 percent of GDP (all others are considered
resource-rich). The fitted values (red lines) are based on bivariate linear regressions. Countries with
revenue-to-GDP ratios greater than one are excluded. Data are for the year 2020. Source: Authors’
analysis.
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5.2. Regression analysis

Table 2 presents the results of estimating the regression model specified in Equation (1).
In columns (1)-(4), the variable Crisis is a dummy that equals one for negative GDP
growth rates below —1 percent. The Crisis variable in columns (5)-(8) is defined analo-
gously for growth rates below —2 percent. In each case, we report regression results for
four different specifications featuring different sets of control variables (all regressions
include country and year fixed effects). Most of the included variables either do not cover
all 194 countries in our sample or, if they do, feature missing values for some country-
year observations. This applies particularly to the variables Informal economy,
Democracy, and Political stability. As including either of these variables considerably
reduces the number of observations with non-missing data that are included in a given
regression, we report our regressions both when including these three variables (columns
(4) and (8) in Table 2) and when excluding them.

In line with the negative association between corruption and revenue observed in
Figures 1 and 2, the results in Table 2 show that Corruption is negatively related to
revenues, even when controlling for time-invariant country characteristics in a panel
regression framework with country and year fixed effects (columns 1 and 5). In addition,
the interaction term of Corruption and Crisis is negative and highly significant in all
specifications. This suggests that the negative link between corruption and revenue is
amplified during times of crisis; that is, the negative effect of corruption on revenue is
larger in magnitude when a country is facing a recession. This result is robust to the
inclusion of additional controls (columns 2 and 6). Adding also the lagged dependent
variable, Revenue (t-1), decreases the number of country-year observations which renders
the negative coefficient of Corruption statistically insignificant, while the interaction term
remains highly significant (columns 3 and 7). Finally, in columns (4) and (8), a second set
of controls is added which considerably reduces the number of countries (due to missing
data for these variables). Nevertheless, the interaction term of Corruption and Crisis
remains negative and significant.”

Opverall, the results in Table 2 indicate that corruption tends to be associated with
lower revenue-to-GDP ratios and that this link is stronger in magnitude when a county is
going through a crisis. We now investigate whether this finding applies universally or is
driven by specific groups of countries, focusing on income level, political regime type,
and natural resource dependency (as defined in Figure 3). Each of these characteristics
has been argued in the literature to play an important role for governments’ ability to
mobilize revenues, and it is conceivable that these factors may also matter in determining
how the link between corruption and revenue changes during times of crisis. For
example, democratic governments may have stronger institutions, including tax institu-
tions, which can better deal with crises compared to authoritarian governments
(Acemoglu & Robinson, 2019). In addition, the literature points to important linkages
between natural resources, type of political regime, and income level in determining
public capital and revenues (Bhattacharyya & Collier, 2014; Collier & Hoeffler, 2009)."°

We also verified that these results are robust to excluding the years without data on corruption (i.e., 1997, 1999, and
2001), and to including the five countries with revenue-to-GDP ratios greater than one (which were previously excluded
as outliers).
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Table 3 shows the results of estimating Equation (1) separately for high-income
countries (columns 1 to 4) and lower-income countries (columns 5 to 8), with the latter
group comprising both low-income and middle-income countries (according to World
Bank classification). Across all specifications in Table 3, the interaction term of
Corruption and Crisis is only statistically significantly negative within the set of lower-
income countries, whereas it is never statistically different from zero in high-income
countries. This suggests that the role of crises in affecting the link between corruption
and revenue tends to matter more in less-developed economies.

Table 4 repeats the same exercise when splitting the sample into democratic countries
(columns 1 to 4) and non-democratic countries (columns 5 to 8) based on the Polity
score (recall Table 1). The interaction term of Corruption and Crisis is always negative
and statistically significant within the set of non-democratic countries, whereas it is never
statistically different from zero in democratic countries. This finding suggests that the
type of political regime also matters for the dynamics between corruption, government
revenue, and crises, with the role of crises being primarily present in non-democratic
countries.

Finally, Table 5 shows the results when the sample is split between resource-rich
countries (columns 1 to 4) and resource-poor countries (columns 5 to 8). The interaction
term of Corruption and Crisis is only statistically significantly negative within the set of
resource-rich countries (in columns 1 and 3),'! whereas it is never statistically different
from zero for the resource-poor countries. This suggests that the role of crises in affecting
the link between corruption and revenue tends to matter more in countries with high
natural resource dependency.

Opverall, our findings suggest that (a) there is a negative link between corruption and
revenue, (b) the absolute size of this link increases during times of crisis, and (c) this
effect is driven by countries with lower average income levels, non-democratic govern-
ments, and higher natural resource dependency.

6. Conclusion

We study the empirical relationship between corruption and government revenue during
times of crisis. Our study is based on a comprehensive panel dataset covering up to 194
countries in the period 1996 to 2020. We find evidence of a negative link between
corruption and government revenue, with the absolute size of the link increasing during
times of crisis, particularly in countries with lower average income levels, non-demo-
cratic governments, and higher natural resource dependency.

The theoretical literature offers different views on corruption, including theories that
give rise to opposite predictions regarding the direction of change in the link between
corruption and revenue during times of crisis. By examining empirically whether the
negative link between corruption and revenue is reduced or magnified during times of

"°For instance, Collier and Hoeffler (2009) argue that politicians are subject to checks based on citizen scrutiny which is
provoked by taxation. Since resource rents can provide revenues without the need to tax citizens, politicians in
resource-rich countries tend to face weaker checks, and this may be further aggravated during times of crisis.

"The negative but statistically insignificant coefficients of the interaction term in columns (2) and (4) in Table 5 may be
due to statistical power issues caused by the reduction in country-year observations when including the additional
control variables in these specifications.
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crisis, we provide insights that can help in assessing the empirical validity of different
theories. Overall, we find our results to be more consistent with a rent seeking view of
corruption whereby corruption becomes more pervasive when the economic pie declines
and the relative value of rents increases during a crisis. This complements the finding of
Pop-Eleches (2008) that governments did use crises to implement IMF-proposed
reforms. Moreover, we find no empirical support for the view that crises represent
times of social improvement associated with increases in economic or government
efficiency leading to higher revenues (Drazen & Grilli, 1993). Rather, given the social
cost attendant on rent seeking (Long, 2015; Tullock, 1980), inefficiency appears to
increase during crises, as the link between corruption and revenue is amplified particu-
larly in less developed, non-democratic, and more natural resource-dependent
economies.

The main policy implication is that increasing government revenue requires addres-
sing corruption, and that it is better not to wait for a crisis as an opportunity for reform.
At the same time, we once more stress that the observational nature of our data limits our
ability to identify causal effects. Our results should therefore be seen as providing only a
first step in investigating the dynamics between corruption, government revenue, and
crises. More research to analyze the existence and quantitative magnitude of a non-linear
relationship between corruption and government revenue, driven by crises, and inform
policymaking, is clearly warranted.
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