A Service of

ECOMNZTOR pr

Make Your Publications Visible.

Leibniz-Informationszentrum
Wirtschaft

Leibniz Information Centre
for Economics

Alfano, Maria Rosaria; Baraldi, Anna Laura; Cantabene, Claudia

Working Paper

The Effect of the Decentralization Degree on Corruption: A

New Interpretation

EERI Research Paper Series, No. 10/2014

Provided in Cooperation with:

Economics and Econometrics Research Institute (EERI), Brussels

Suggested Citation: Alfano, Maria Rosaria; Baraldi, Anna Laura; Cantabene, Claudia (2014) : The Effect
of the Decentralization Degree on Corruption: A New Interpretation, EERI Research Paper Series,
No. 10/2014, Economics and Econometrics Research Institute (EERI), Brussels

This Version is available at:
https://hdl.handle.net/10419/142673

Standard-Nutzungsbedingungen:

Die Dokumente auf EconStor durfen zu eigenen wissenschaftlichen
Zwecken und zum Privatgebrauch gespeichert und kopiert werden.

Sie dirfen die Dokumente nicht fiir 6ffentliche oder kommerzielle
Zwecke vervielféltigen, 6ffentlich ausstellen, 6ffentlich zugénglich
machen, vertreiben oder anderweitig nutzen.

Sofern die Verfasser die Dokumente unter Open-Content-Lizenzen
(insbesondere CC-Lizenzen) zur Verfiigung gestellt haben sollten,
gelten abweichend von diesen Nutzungsbedingungen die in der dort
genannten Lizenz gewahrten Nutzungsrechte.

WWW.ECONSTOR.EU

Terms of use:

Documents in EconStor may be saved and copied for your personal
and scholarly purposes.

You are not to copy documents for public or commercial purposes, to
exhibit the documents publicly, to make them publicly available on the
internet, or to distribute or otherwise use the documents in public.

If the documents have been made available under an Open Content
Licence (especially Creative Commons Licences), you may exercise
further usage rights as specified in the indicated licence.

Mitglied der

Leibniz-Gemeinschaft ;


https://www.econstor.eu/
https://www.zbw.eu/
http://www.zbw.eu/
https://hdl.handle.net/10419/142673
https://www.econstor.eu/
https://www.leibniz-gemeinschaft.de/

EERI

Economics and Econometrics Research Institute

The Effect of the Decentralization Degree on Corruption:
A New Interpretation

Maria Rosaria Alfano, Anna Laura Baraldi, Claudia Cantabene

EERI Research Paper Series No 10/2014

ISSN: 2031-4892

EERI
Economics and Econometrics Research Institute

Avenue de Beaulieu
1160 Brussels
Belgium

Tel: +322 298 8491
Fax: +322 298 8490
WWW.eeri.eu

Copyright © 2014 by Maria Rosaria Alfano, Anna Laura Baraldi, Claudia Cantabene



The Effect of the Decentralization Degree on Corruption:

A New Interpretation

Maria Rosaria Alfano
Dipartimento di Economia, Seconda Universita di Napoli, C.so Gran Priorato di Malta — 81043 Capua (ltaly).
+393489034035. mariarosaria.alfano@unina?.it

Anna Laura Baraldi (corresponding author)
Dipartimento di Economia, Seconda Universita di Napoli, C.so Gran Priorato di Malta — 81043 Capua (ltaly).
+39823343340. laura.baraldi@unina?2.it

Claudia Cantabene
Dipartimento di Economia, Seconda Universita di Napoli, C.so Gran Priorato di Malta — 81043 Capua (ltaly).
+393489034035. claudia.cantabene@unina2.it

Abstract

This work contributes to empirical studies on decentralization and corruption by trying to resolve
the uncertainty that the literature so far has shown. It also gives reasons supporting the ‘best’
decentralization structure which a country can adopt to discourage corrupt behaviour, and suggests
an intermediate degree of decentralization. The trade-off between the moral hazard and the adverse
selection aspect of the principal-agent framework, that emerges in this literature, can be better
captured by a non-linear specification (e.g. cubic, as the more general non-linear model); neither
very small nor very high degrees of decentralization are appropriate against corruption, but an
intermediate one. Being monitored by the voters, local politicians, in a intermediate decentralized
setting, have an incentive to perform in the voters’ interest and, being local resources they manage
not very much, they have little incentive to appropriate part of such resources for personal use.
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1. Introduction

The impact of government decentralization on economic performance is a hotly contested issue.
In recent years decentralization policies have been widespread in a growing number of countries:
more and more countries are devolving political, fiscal, and administrative powers to subnational
governments (World Bank, 2000). The reasons for this become clear when one considers the
advantages of decentralization. In particular, the standard argument in favour of decentralization is
the greater accountability of local governors: being closer to the people, local authorities can more
easily identify the citizens’ needs and thus supply the appropriate form and level of public services
and improve government efficiency and responsiveness (Enemu, 2000; Rondinelli et al., 1989;
Oates, 1972). Also, communities will be more willing to pay local taxes when the amounts they
contribute can be directly related to the services received (Livingstone and Charlton, 1998;
Westergaard and Alam, 1995).
In the present work we put forward the following question: can decentralization be a useful
institutional reform to reduce corruption, or might corruption increase as political power shifts
downwards?
It is well known that corruption involves government officials and it is often identified as the
greatest obstacle to economic and social development (World Bank). This is the reason why a
growing number of theoretical and empirical papers in the field of economics have studied the
causes of corruption; in particular, public economics has concentrated on the relationship between
decentralization and corruption. On this point, both theoretical and empirical evidence vary widely,
providing inconclusive, insignificant and context-dependent results. This work contributes to
empirical studies by attempting to resolve the uncertainties, and gives reasons in support of the idea
that an intermediate degree of decentralization® is the ‘best’ structure a country can adopt to deter
corrupt behaviour.
The literature tends to compare two opposite situations: the theoretical one compares complete
centralization vs. complete decentralization; the empirical one tests linear models (meaning a
biunivocal relationship) of decentralization and corruption. Theoretically, the natural consequence
is to find motivations for and against decentralization. Empirically, however, it means to find
positive, negative or insignificant relationships according to the type of corruption and

decentralization indicators or datasets used. Yet where there are trade-offs, the best solution is often

! As will widely discuss in the following, we are dealing with fiscal decentralization and a higher/intermediate/lower
degree of decentralization means that a greater/intermediate/smaller share of local revenue and expenses are decided by
local governors.

% In this paper we are dealing with fiscal decentralization, and a higher/intermediate/lower degree of decentralization
| means that a greater/intermediate/smaller share of local revenue and expenses are decided by local governors.
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in the middle. This reasoning led us to hypothesize and estimate a non-linear (e.g. possibly
univocal) relationship between the degree of fiscal decentralization and corruption.

The principal agent theory defines the relationship between the level of decentralization and the
corruption of politicians and bureaucrats (Persson and Tabellini, 2000): the latter are the agents and
instead the voters are the principal. Because of the asymmetry of information, politicians face a
trade-off between appearing incorrupt and honest to their voters in order to increase the probability
of re-election and the fear of being caught and punished (moral hazard aspect) for adopting rent-
seeking practices (adverse selection aspect). Thus, a higher level of decentralization means that
local politicians are closer to their local constituency voters and, consequently, they are more
accountable to their electorate. This increases the monitoring power and effectiveness of voters
because the responsibility is clearer and local governors have an incentive to act in the voters’
interest and not to adopt corruption practices (Fisman and Gatti, 2002a). On the contrary, a
decentralized government structure produces a proliferation of agents and, if the decentralization is
strong, local politicians will manage a wider range of local revenue and expenditure. This
encourages rent-seeking behaviour of local governors, who then make personal use of public
resources, thus increasing corruption.®

These two contrary effects drive corruption in opposite directions. Hence, we argue that the total
effect of decentralization on corruption, that is the incentive to extract rent by local politicians and
the effectiveness of the their voters’ monitoring,, depends on the degree of decentralization that a
country decides to adopt. With respect to a centralized state, a ‘middle’ decision-making power of
local governors may either approach the objective function of principals and agents, or allow voters
to better monitor the latter.. This double effect is surely beneficial for the reduction of corruption.

In terms of the empirical model, we expect a nonlinear (e.g. parabolic) curve expressing the
relationship between decentralization and corruption, with corruption assuming its minimum value
within the range of decentralization values.

We conducted a cross-country analysis of over 85 countries from 1984 to 2010 using various
decentralization and corruption indexes. The results confirm that intermediate decentralized
structures work better than extreme ones. Graphically, this illustrates the relationship between the
decentralization degree and the efficiency of government and business as an inverted-U function,
which indicates our measures of corruption; this functional form is notably distinctive in this kind
of analysis and supports our argumentation. When one moves from centralized to mixed structures,

although the number of agents increases, corruption reduces. This is because agents’ rent seeking

® The two aspects of the principal-agent setup that encourage and discourage corruption may be reversed if we deal with
a lower level of decentralization (that is, higher centralization).
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incentives are not strong enough, being in charge of limited funds and, at the same time, they can be
easily monitored by local voters. However, the reverse happens when one shifts from very high to
lower levels of decentralization: although the monitoring power of local voters remains, the rent-
seeking incentive of local agents reduces, thus the effect on corruption does not change, and is
actually minimised.

The remainder of this article is organised as follows. The next section summarises the theoretical
and empirical literature on the link between decentralization and corruption, and clarifies the
theoretical framework for the empirical analysis. Then we present a description of data and
variables. In section 4 we discuss the empirical model; in section 5 the results and the robustness

checks; followed by the concluding remarks.

2. The literature and the theoretical framework

A source of ambiguity in the analysis of the effects of decentralization on economic and
political variables concerns the notion of decentralization. The literature on this distinguishes
between de-concentration, delegation, and devolution (Litvack et al. 1998; Rondinelli 1981). De-
concentration is “the transfer of administrative responsibility for specified functions to lower levels
within central government bureaucracy, generally on some spatial basis” (Ferguson and
Chandrasekharan, 2005). This suggests the dispersion of certain responsibilities from central
government to its regional offices. Delegation refers to the transfer of responsibilities and authority
to subnational governments that then respond to central government but are not totally controlled by
it.* Devolution refers to the transfer of government responsibility for specified functions from
central government to sub-national levels, which are largely outside its direct control. This takes
place when central government transfers authority for decision-making to subnational governments.
Under devolution, local governments elect their leaders and raise their own revenue to finance the
previously identified necessary expenditures. In this work we are interested in studying the effect of
fiscal devolution on corruption. Fiscal devolution (or decentralization) occurs when previously
concentrated powers to levy taxes and withdraw revenues are distributed to other levels of
government, e.g. local authorities have the right to raise revenue (through taxes) and to decide how

to spend it.> Since corruption is defined as the abuse of public office for private gain, a public

*In this case, central government relocates responsibility from decision-making and administration of functions to
subnational governments. Even if they have some discretion, subnational governments are held accountable to central
government.

> Depending on what functions are involved, the devolution is fiscal, administrative, or political. We said in the main
text about fiscal decentralization. Administrative decentralization occurs when different levels of government
administer resources and matters that have been delegated to them. We refer to political decentralization when groups at
different levels of government—central and local-are empowered to make decisions related to what affects them.
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official, to be corrupt, has to be responsible for financial resources, which occurs under fiscal
decentralization.

Theoretical economic literature considers accountability and inter-jurisdictional competition to be
the most important channels linking decentralization and corruption. However, theories differ in
their predictions of what the direction of the relationship between them should be.

The traditional literature on fiscal federalism stresses the role of competition between sub-
jurisdictions in reducing corruption as it promotes more honest and efficient governors (Breton,
1996; Weingast, 1995). Moreover, competition between local governments encourages them to
perform in the citizen’s interest in order to attract residents from abroad (Brennan and Buchanan,
1980) and discourages governments from establishing interventionist and distortionary policies that
might drive away valuable factors of production (Jin et al., 1999). Therefore inter-jurisdictional
competition predicts lower levels of corruption in decentralized economies.

The new ‘second generation’ literature focuses on accountability and incentives of government
officials as the main arguments linking decentralization and corruption (Qian and Weingast, 1997;
Bardhan, 2002; Bardhan and Mookherjee, 2006a, 2006b). This theory emphasizes that under
decentralization, local governments are held directly accountable for their actions and citizens are
likely to be more vigilant, while in a centralized system the government cares more about aggregate
performance, i.e. inflation, economic growth etc. (Tabellini, 2000). Accountability is the key
argument in the relationship between decentralization and corruption in the principal-agent
framework (Persson and Tabellini, 2000): decentralization strengthens the link between effort and
rewards. Indeed, under decentralization, each politician is responsible for a specific task within his
jurisdiction; by contrast, in a centralized bureaucracy, agents are responsible for a multitude of tasks
affecting many localities. Thus, the direct accountability that decentralization implies improves
politicians’ performances and discourages corrupt behaviour. This argument seems to predict a
negative link between decentralization and corruption. However, depending on the monitoring
effectiveness of superiors, decentralization may also increase corruption. Indeed, if the people in
charge of detecting and punishing corruption of local politicians are corrupt themselves,
decentralization actually increases corruption. If, instead, the higher-ranking officials benefit from
uncovering many bribery cases, decentralization can improve their incentives to monitor corrupt
local agents (Carbonara, 1999).

Theories that focus on coordination of rent-seeking or bureaucratic competence often take a
negative view of decentralization. Prud’homme (1995) argues that localization increases
opportunities for corruption and makes it easier to establish unethical relationships. This is due to a

greater influence of interest groups at the local level, a greater discretion available to local officials
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and a longer tenure of local officials in the same place. . This view is enforced by other factors: in
decentralized political systems, a potential corrupter only needs to influence a small section of the
government; there are fewer centralized forces and agencies to encourage honesty; and finally
monitoring may be more intense at the national office rather than at the local level since the former
is more prestigious and powerful (Banfield, 1979; Persson and Tabellini, 2000).

The ambiguous results of the theoretical literature repeat in empirical works. A section of the
empirical literature analysing the effect of the extent of decentralization on corruption (both in
cross-country and within country settings) fails to find a relationship (Oates, 1972; Oates, 1985;
Forbes and Zampelli, 1989). Conversely, a number of papers using US data find that competing
jurisdictions constrain rent-seeking behaviour (Giertz,1981, Nelson, 1987, Eberts and Gronberg,
1988, and Zax, 1989) and reduce the level of ‘corrupt earnings’ (tax revenue appropriated by
bureaucrats) (Arikan, 2004).

It is confirmed that decentralization supports greater accountability in the public sector and reduces
corruption, even if it has a greater negative impact on corruption in unitary countries rather than in
federal ones (Gurgur and Shah, 2005; Huther and Shah, 1998). Fisman and Gatti (2002a) provide
evidence for fiscal decentralization in government expenditure to be consistently associated with a
lower measure of corruption across countries because politicians can be directly accountable for
their actions. This evidence appears to be more common in developed countries than in developing
countries, even after allowing for endogeneity (Nupia, 2005). Opposing evidence is provided by
Triesman (2000b): by creating many levels of government and a more complex system,
decentralization reduces accountability.

The literature has paid very little attention to the analysis of the impact of decentralization on
corruption within a single country. Fisman and Gatti (2002b) find a strong positive relationship
between corruption and the proportion of a state’s expenditures derived from federal transfers.
These results on federal transfers suggest that decentralizing government expenditures may not be
beneficial, unless accompanied by the decentralization of revenue generation. A recent study on
Italy provides evidence of a correlation between high decentralization and low levels of corruption;
furthermore, what matters is the degree of fiscal, rather than administrative decentralization (Fiorino
etal., 2014).

The literature discussed above suggests the unlikelihood that there exists, a priori, a unique link? in
the relationship between decentralization and corruption. Results are sensitive to different contexts
and geographical settings, , to measurement concepts of both decentralization and corruption as

well as to the sample of countries.



We believe that the principal-agent theory is the common framework used to identify the
advantages and disadvantages of decentralization in terms of corruption (Mookherjee, 2003). On the
one hand, the delegation of decision-making leads to decisions concerning taxation and expenditure
allocations being made by better (local) informed politicians. In addition, given that much
information possessed by citizens, and which is helpful in evaluating government officials, is not
verifiable, it cannot be used to control the behaviour of officials via contractual means. In this case,
decentralized structures become a means for citizens to evaluate the performance of officials and to
decide who should be reappointed (moral hazard aspect). On the other hand, local agents’ objective
functions differ from that of the principal (voters); the greater the decision-making power of local
politicians (in terms of the public resources they manage), the greater their incentive to abuse their
power: this translates into a higher incentive to engage in corrupt practices (adverse selection
aspect). The same arguments can be reversed if we deal with a centralized government structure. So
from a theoretical point of view, the overall effect of decentralization on corruption depends on the
relative importance of these two problems. We argue that an intermediate level of decentralization
may mitigate the trade-off between the moral hazard and the adverse selection aspect of the
principal-agent problem, leading to a lower level of corruption. In such a setting, the voters are
close to the politicians, maintaining their possibility to monitor them. At the same time, the
objective functions of the two parties combine because the decision-making power of local
politicians is not high. From an empirical point of view, the trade-off can be better captured by a
non-linear empirical model: if intermediate levels of decentralization minimize corruption, we may
expect an inverted-U relationship between the degree of decentralization and corruption.

Therefore, in our opinion, the misspecification of the empirical model is the underlying weakness

within the empirical literature on the subject in question.

3. Variables and Data

The dependent variable of our basic empirical model is the Corruption index® provided by the
International Country Risk Guide (ICRG)’; the database of the ICRG offers the longest time series
of corruption data (from 1984 to 2010°) for about 150 countries.
The Corruption index (thereafter corr_icrg) summarises the valuation of corruption within the

political system and it is expressed on a scale which reflects the perception of respondents. In

® The indices measuring corruption can be divided into two categories. One contains indices based on corruption
perceptions; the other includes indices of experienced corruption.

" At a macroeconomic level, the three most popular indices based on corruption perception are the Corruption
Perception Index (Transparency International), the Control of Corruption index (the World Bank) and the Corruption
index (the International Country Risk Guide - ICRG).

¥ ICRG table 3B, published by The PRS Group.



particular, the presence of corruption is a threat to foreign investment because it “distorts the
economic and financial environment; reduces the efficiency of government and business by
enabling people to assume positions of power through patronage rather than ability, and introduces
an inherent instability into the political process”.® The result is that corruption makes it difficult to
conduct business and, in some cases, it may force the withdrawal of investments. The Corruption
index is based on comparable information, assigning a risk point between the interval [0, 6] where 0
represents the highest risk of corruption and 6 the lowest. The first row of table 1 below shows the

descriptive statistics of corr_icrg™®

Table 1: Corruption indexes statistics

Variable Mean Std. Dev. Min Max Observations

corr_icrg 3.4 141 0 6 N = 2160 (n=85;T=25)
corr_ti 5.02 24 0.4 10 N = 1223 (n=85;T=14)
corr_wb 0.34 1.08 -1.72 2.57 N = 1105 (n=85;T=13)

Figure 1 shows an overview of the corruption distribution for different countries. For each country
in the figure we calculated the mean over years (1984-2010). To the left with a high index value
(meaning low corruption risk) we find the Scandinavian countries and the three countries of
Oceania (Australia, New Zealand and Papua New Guinea). European countries in the dataset show
low/medium level of corruption while countries in Asia, Africa and South America have the highest

value.

Fig 1. Mean of Corruption index over years
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This measure of corruption (like all corruption measures based on perception) has various
drawbacks (Lambsdorff, 2005), a significant gap between perception and facts being the major one.
Financial responsibility is a core component of decentralization. If local governments “.. are to
carry out decentralized functions effectively, they must have an adequate level of revenues - either

raised locally or transferred from the central government - as well as the authority to make decisions

% http://www.prsgroup.com/ICRG_methodology.aspx
1% The second and third row of table 1 refer to the other two corruption indexes we will use in the following robustness
analysis.
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about expenditures”.!! Fiscal decentralization can take many forms. The most common are: a) self-
financing; b) co-financing or co-production in providing services; ¢) expansion of local revenues
through property or sales taxes; d) intergovernmental transfers that shift general revenues from
taxes collected by central government to local governments for general or specific uses.

Usually, the share of local spending/revenues over total spending/revenues has been widely used as
a proxy for the extent of decentralization (Pryor, 1968; Oates, 1972; Panizza, 1999). For our
purpose, it is fundamental what we mean for decentralization degree: the greater the share of local
spending/revenue that local politicians and governors manage, the greater the decentralization
degree of a country. Following Oates (1972), in the basic analysis we measure decentralization with
two indexes:

a) the subnational share of total government revenue, as a percentage of the total government
revenue (hereafter sub_rev). It measures the percentage of total revenues collected by subnational
governments. It varies from O (perfect centralization) to 100 (perfect decentralization).

b) the subnational government share of property tax revenue as a percentage of total government
property tax revenue (hereafter property_tax). It measures the percentage of property tax revenues
collected by subnational governments. It varies from 0 (perfect centralization) to 100 (perfect
decentralization).?

They belong to the revenue measures that include the variety of tax instruments available at local
level that allow local government to finance their revenue needs.™® They are recorded on a cash
basis, that is, flows are recorded when cash is received or disbursed within an assigned time.'
These should be a good measure of fiscal decentralization since .. the extent of a public authority’s
activities in taxation and in the expenditure of public funds is surely a component of fundamental
importance in determining its influence on the allocation of resources.” (Oates, 1972, p. 197).

The data are drawn from The World Bank, Inter-governmental Relations and Subnational Finance,
for the years 1980-2010." The first two rows of table 2 below show the descriptive statistics of the
decentralization indexes as described above. The rest of table 2 will be discussed in the robustness

checks paragraph.

! http://www1.worldbank.org/publicsector/decentralization/fiscal.htm.

12 See table A.1 in Appendix for the detailed description of all the variables.

3 Fiscal decentralization indicators may belong to three categories: revenue measures, expenditure measures and
vertical imbalance measures. For robustness analysis we will use decentralization indexes belonging to all the
categories.

“We highlight the aspect of the basis of the decentralization indexes because it will be important in the robustness
checks of the empirical analysis where we will introduce indexes recorded on accrual basis.

> The World Bank’s decentralization indicators are aimed at providing an overview of the fiscal arrangements of
countries. In particular it considers subnational (second and third tiers) revenues and expenditures, intergovernmental
transfers and vertical gap.
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Table 2: Decentralization indexes statistics

Variable Mean Std. Dev. Min Max Observations
sub_rev 26.5 13.67 0.8 61.7 N = 821(n=55;T=15)
property tax  9.68 10 0 62.4 N = 759 (n=53;T=14)
sub_tax 21.2 16.6 1.08 55.5 N = 449 (n=39;T=11.5)
sub_exp 22.6 13 0.5 98.7 N = 814 (n=57;T=14.2)
grants 43.05 18.7 3.54 85 N = 423 (n=37;T=11.4)

The literature studying the causes of corruption names a long list of variables, claimed as
statistically significant determinants. They can be divided into four groups: 1) economic and
demographic; 2) political; 3) judicial and bureaucratic; 4) religious and geo-cultural (de Haan and
Seldadyo, 2005)." A typical empirical study limits its attention to a small number of variables of
particular interest. Unfortunately it is almost impossible to find the ‘true determinants’ of
corruption: a variable found significant in a particular specification of the model becomes
insignificant in an alternative model, or when other variables are incorporated. In our empirical
model, we include control variables that belong to the four groups mentioned above. The list of
control variables is the following:

- Per capita GDP, in natural log (thereafter Ingdp): it controls for structural differences in
economic development (de Haan and Seldadyo, 2005). By far the strongest and most consistent
finding of the new empirical work is that lower perceived corruption correlates closely with higher
economic development (La Porta et al. 1999, Ades & Di Tella 1999, Treisman, 2000a) and it can be
found in every region of the world (Treisman 2007). Kaufmann et al. (1999) and Hall and Jones
(1999) question the causal relationship between corruption and income: the per capita GDP is high
because of low corruption. For this reason we lagged Ingdp by one year in the estimated equation
(Ingdp(-1)).

- The natural log of the population (thereafter Inpop). It controls for the demographic factors
affecting corruption. In the literature there is conflicting evidence: Knack and Azfar (2003) show
that as population increases, corruption also rises, while Tavares (2003) reports that population
negatively affects corruption. Population is considered as strictly exogenous.

- Government stability (thereafter gov_stab): it controls for quality of government. The higher the
quality of government, the lower the probability of corruption (de Haan and Seldadyo, 2005).
For this variable there is no presumption of endogeneity, therefore we treat it as strictly
exogenous.

- Democratic accountability (thereafter dem): it controls for the level of democracy of a country.
There is a general consensus that democracy reduces corruption (de Haan and Seldadyo, 2005).

We treat this variable as strictly exogenous.

18 For theoretical literature on the causes of corruption see e.g. Tanzi (1998), Rose-Ackerman (1999), Jain (2001); for
empirical literature on the same topic see e.g. Treisman (2000a).
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Women (thereafter wom): it is the proportion of seats held by women in national parliaments
(%); it controls for the gender dimension of corruption. Conventional wisdom states that women
in public life can be an effective anticorruption strategy because women are less corruptible than
men. While the concept of women inherently possessing a higher level of integrity has been
challenged, studies have confirmed that there is a link between higher representation of women
in government and lower levels of corruption (Dollar et al., 1999; Goetz, 2007; Sung, 2003). We
treat this variable as strictly exogenous.

General government consumption expenditure (thereafter G) — as a percentage of GDP: it
controls for government size. There is no consensus among authors on the theoretical
relationship between government size and corruption (Fisman and Gatti, 2002a; Bonaglia et al.,
2001; Ali and Isse, 2003). We treat this variable as strictly exogenous.

Trade openness (thereafter export) negatively affects corruption (Fisman and Gatti, 2002a;
Bonaglia et al., 2001). It is proxied by the share of export/GDP and it is treated as exogenous.
Ethno-linguistic fractionalization (thereafter ethnic), as cultural variables, tends to increase
corruption (Lederman et al., 2005; La Porta et al., 1999). We treat this variable as strictly

exogenous.

Table 3 below shows the descriptive statistics of all the variables."’

Table 3: Control variables statistics

Variable Mean Std. Dev. Min Max Observations

Ingdp 8.25 1.46 5 10.9 N = 2566 (n=83;T=31)
Inpop 16.14 1.64 12.25 20.9 N = 2688 (n=84;T=32)
dem 4.92 1.79 0 115 N = 2153 (n=85;T=25)
gov_stab 7.63 2.01 1 115 N = 2153 (n=85;T=25)
wom 14.4 10.15 0 47.3 N = 2347 (n=84;T=28)
G 16.34 6 3 43.4 N = 2526 (n=83;T=30)
export 0.27 0.3 2.93e-06 6.85 N = 2470 (n=80;T=31)
ethnic 0.36 0.23 0.002 0.93 N = 2656 (n=83;T=32)

4. Econometric specification
In order to test the hypothesis specified in section 2 we choose a cubic specification of the link

between decentralization indexes and corruption as the more general nonlinear function. The

estimated equation is

corr, = corr; ._: + B;Dec + B,Dec? + B.Dec® + ) Sregressors;, +a; + u, + €; 1
it Lt—j .31 2 3 g it i U it

of country i at time t; «; is a country-specific effect, | is a time-specific effect. Two lags of the

dependent variable are introduced in the estimated equation because of the dynamic of corruption.*®

" Table A.1 and A.2, Appendix A, provides respectively the detailed description of all the variables and the correlation
matrix of regressors.

'8 The estimation of equation (1) - without lags of corr - using fixed effect panel data techniques showed autocorrelation
of residuals. In order to solve this problem, we introduced two lags of the dependent variable on the right-side of the
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Indeed, previous empirical analyses on corruption consider corruption as a dynamic phenomenon,
where past levels of corruption affect present levels (Aidt, 2003). The linear, quadratic and cubic
terms of Dec catch the nonlinear specification of the model. The other regressors are those
described in the previous section.

Equation (1) is a dynamic panel data model which has been estimated using Arellano-Bover
(1995)/Blundell-Bond (1998) system GMM panel data techniques.’® The empirical analysis has
been conducted on a panel of 85 countries® over 27 years (from 1984 to 2010). An important issue
here is to deal with the potential endogeneity of fiscal decentralization variables with respect to
corruption. Corrupt officials of central government might be reluctant to allow fiscal
decentralization, as this would reduce their ability to extract rents. A more subtle argument for the
existence of endogeneity is the following: corruption might affect the organization of public
spending, particularly as different spending programs may have different potentials for rent
extraction. If this is the case, corrupt central government officials may lobby to keep the
administration of activities with high rent extraction potential (e.g. defence programs) at the centre,
while they decentralize activities with low rent extraction potential (e.g. education spending).
(Arikan, 2004; Fisman and Gatti, 2002a). It follows that the estimated coefficients are biased. In
order to deal with this reverse causation (and the general endogeneity issue), the system GMM
treats the model as a system of equations - one for each time period - where the predetermined and
endogenous variables in first differences are instrumented with suitable lags of their own levels. For
the decentralization indexes we use the surface area of the country in square kilometres (thereafter
area) (Arikan, 2004). An ideal instrument must be exogenous, that is, it must be a variable that is
correlated to the endogenous regressor and orthogonal to the error term; in our case the IV should
affect how decentralized a country is, but not how much corruption exists. It would seem reasonable
to assume that the area of a country should not have any direct impact on the level of corruption. On
the contrary, area is a variable that has often been used as an explanatory variable for the degree of
fiscal decentralization. Panizza (1999) finds a strong correlation between decentralization and
country size. The argument justifying this correlation comes from fiscal federalism literature. It

suggests that the benefits of decentralization can be offset by market failures. The most important of

equation (1).

9'We used the Stata command xtabond2 provided by David Roodman (Roodman, 2009).

2 Countries are: Albania; Argentina; Australia; Austria; Bahamas; Bangladesh; Belgium; Bolivia; Botswana; Brazil;
Bulgaria; Canada; Chile; Colombia; Costa Rica; Croatia; Cyprus; Czech Republic; Denmark; Dominican Republic;
Ecuador; El Salvador; Finland; France; Germany; Greece; Guatemala; Guinea-Bissau; Guyana; Honduras; Hungary;
Iceland; India; Indonesia; Ireland; Israel; Italy; Jamaica; Japan; South Korea; Latvia; Lithuania; Luxembourg; Malaysia;
Malta; Mexico; Moldova; Mongolia; Mozambique; Myanmar; Namibia; Netherlands; New Zealand; Nicaragua; Niger;
Norway; Papua New Guinea; Paraguay; Peru; Philippines; Poland; Portugal; Romania; Russia; Senegal; Slovakia;
Slovenia; South Africa; Spain; Sri Lanka; Suriname; Sweden; Switzerland; Taiwan; Thailand; Trinidad & Tobago;
Tunisia; Turkey; Uganda; Ukraine; United Kingdom; United States; Uruguay; Venezuela; Zambia.
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these market failures relates to the presence of spillovers across jurisdictions. These externalities are
likely to be inversely correlated to the size of the jurisdictions. So, to the extent that larger countries
have larger jurisdictions, land area will be an appropriate proxy for country size.

Therefore, all the decentralization indexes we use will be treated as endogenous regressors and will
be instrumented with the area; in the next section we test the validity of the land area as a good IV
for the decentralization.

As mentioned above, the basic analysis tests equation (1) using two decentralization indexes, the
subnational government share of revenue and the subnational government share of property tax
revenue. We start estimating equation (1) by including Ingdp, Inpop, dem and gov_stab as control
variables and we add a set of control variables as the most robust determinants of corruption in
order to test the robustness of the results.

Then we provide a set of robustness checks on our results that concern both the right and left side of
equation (1). On the right, we use other decentralization indexes belonging to three different
categories: a) another ‘revenue measure’, the subnational government share of tax revenue (as a
percentage of the total government tax revenue) — thereafter sub_tax — but recorded in accrual basis
(instead of cash); b) an ‘expenditure measure’ as the subnational government share of expenditure
(as a percentage of the total government expenditure) — thereafter sub _exp; c) a ‘vertical imbalance
measure’ as the vertical grants (as share of subnational government revenue) — thereafter grants.
On the left, we use other corruption measures, such as the Corruption Perception Index

(Transparency International) and the Control of Corruption index (World Bank).

5. Results

Table 4 shows the estimations of equation (1). As stated above, our basic analysis uses the
Corruption Index of the ICRG (corr icrg) as the dependent variable and the sub rev and
property tax as the decentralization indexes. In order to control for heteroskedasticity, every
estimated equation has robust standard errors. The second to last row of table 4 shows the Chi® (and
the p-value in parenthesis) of the Hansen test, whose null hypothesis is that over-identification
restrictions are valid; the null is not rejected and the model can be considered correctly speciﬁed.21
The last row of table 4 displays the p-value of the Arellano-Bond test for second-order
autocorrelation in the first differenced residuals: in all the specifications there is no autocorrelation

. 22
of residuals.

2L We also calculate, but we do not show, the difference-in-Hansen test in order to test the joint validity of the full
instrument set; we do not reject the null.

22 All specifications in table 4 are estimated by using the two-step options with Windmeijer (2005) correction.
Windmeijer (2005) finds that the two-step efficient GMM performs somewhat better than the one-step in estimating
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Referring to column (a), we control for the natural log of the per capita GDP (one year lagged), the
log of the population, the democracy index and government stability. The coefficients of sub_rev,
sub_rev? and sub_rev” are all significant, as well as the two lags of corr_icrg. In order to graph the

effect of the decentralization on corruption, we use the following long-run equation:
0.33 0.012 0.0001

corr_icrg = 0—Zsub_rev =02 sub_rev? + sub_rev? )
Table 4: Dependent variable: corr_icrg
@) (b (©) (d) (e) (U)
corr_icrg(-1) 1.13™ 1.03™ 1.02™ 1.0 1177 1.06™
)., ao,, av,,, an,, @1, ©)..
corr_icrg(-2) | -0.33 -0.31 -0.31 -0.28 0.3 -0.3
(-3.4) (-3.4) (-3.4) (-3.3) (-3.2) (-2.9)
sub_rev 0.33" 0.35" 035" 0.3™
1.77) (2.03) (2.05) (2.12)
sub_rev? -0.012" -0.012" -0.012" -0.011"
(-2.07) (-2.37) (-2.38) (-2.5)
sub_rev?® 0.0001™ 0.0001™ 0.0001" 0.0001™
(2.25) (2.54) (2.56) (2.6)
property_tax 0.26" 0.26
(1.74) (1.67)
property_tax’ -0.017" -0.019™
(-174) (-2.07)
property_tax’ 0.0002 0.0003
(17 (2.3)
Ingdp(-1) 0.09 0.07 0.14" 0.03 0.07 0.13
@) (1.05) 1.72) (0.4) 0.7) (0.94)
Inpop -0.03 -0.03 -0.02 -0.02 0.03 0.04
(-0.5) (-0.4) (-0.35) (-0.37) (0.64) (0.76)
dem 0.006 -0.005 -0.001 -0.03 -0.07" -0.15
0.2) (-0.2) (-0.05) (-1.5) (-1.85) (-1.3)
gov_stab -0.01 -0.01 -0.003 0.01 -0.06 -0.05
(-0.34) (-0.34) (-0.01) (0.34) (-1) (-0.34)
wom 0.01" 0.01™ 0.01™ -0.01
(1.67) (2.05) 2.7) (1.12)
G -0.003 -0.01 -0.01
(-0.2) (-0.45) (-0.6)
export 0.5 0.5 -0.34
(-1.4) (-1.7) (-0.5)
ethnic -1.347 -1.76"
(-2.66) (-1.9)
Time
dummies yes yes yes yes yes yes
N. obs. 586 549 545 545 571 530
N. instrum 36 38 39 40 38 41
Chi? (dof) 1.87
Hansen test 87(2) 0.5(2) 0.35(2) 1.16 (2) 2.27 (4) 4.41 (4)
(p-value) (0.4) 0.7) (0.8) (0.6) 0.7) (0.35)
p-value 2™
order 0.9 0.36 0.35 0.4 0.15 0.7
autocorrelation

Notes. All regressions contain calendar year dummies (results not reported); the time span is 1984-2010. The dependent variable is
corr_icrg. Standardised normal z-test values are in parentheses; robust standard errors. In every regression sub_rev, sub_rev? and
sub_rev®, property tax, property_tax’ and property_tax’ are treated as endogenous and they are instrumented with area, area® and
area’. Significant coefficients are indicated by * (10% level), ** (5% level) and *** (1% level). Two-step estimations with
Windmeijer (2005) correction.

In figure 2 below, on the horizontal axis we have constructed a scale of the decentralization index
values (sub_rev) starting with the minimum value (among countries) and increasing it by 1.1 to the

maximum value; then we calculate the Corruption index according to equation (2) using the

coefficients, with lower bias and standard errors. And the two-step estimation with corrected errors is superior to robust
one-step.
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estimated coefficients of sub_rev, sub_rev’ and sub_rev’ (the control variables Ingdp(-1); Inpop,

dem and gov_stab are not significant, therefore they are not considered in the long run equation)

Figure 2: Parametric fit of the relationship between the Corruption index and the decentralization indexes
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2 Figure 2 shows the graph of the relationship between the Corruption index and the decentralization index for some
specifications in table 4. The letters above show that each paragraph refers to the corresponding letter in the table of
estimations.
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It emerges from the graph that the relationship between the degree of decentralization and the
Corruption index has a maximum value. The value of sub rev which maximises the Corruption
index (that is, which minimises the level of corruption) is about 18. The shape of the graph offers a
new interpretation of the relationship between the degree of decentralization and corruption.

Under fiscal decentralization some policy decisions are taken by smaller political units closer to the
people. This implies a trade-off involved in the delegation of decision-making: the principal-agent
setup applied to a fiscal decentralization context can be split into its two standard problems: a moral
hazard and an adverse selection problem. A high level of decentralization solves the moral hazard
aspect due to the accountability of local governors - they are closer to voters who can better monitor
them. Consequently governors are encouraged to perform in their voters interests and not to adopt
corrupt behaviour in order to maximize the probability of re-election. On the contrary, a high fiscal
decentralization exacerbates the adverse selection problem. Actually, higher decentralization
involves agents in local decision-making processes, that is, they manage a greater quantity of
money. Consequently the objective function of agents may differ from the objective function of the
principal (voters), allowing and encouraging local politicians to abuse their power and adopt
corruptive practices.

In these circumstances, the optimal level of fiscal decentralization should be an intermediate one.
Indeed, if the decision-making process is ‘partially’ devolved to local jurisdictions, the
accountability of local politicians remains and the moral hazard aspect of the principal-agent setup
is resolved. Moreover, the incentive to distort public resources for personal use is reduced when
politicians manage a lower level of those resources and so they are less inclined to be engaged in
corrupt behaviour.

The result is confirmed when the decentralization index is property tax, as column (e) shows. In
terms of the graphs in figure 2, moving from left to right on the horizontal axis, the strengthening of
the adverse selection aspect is overcompensated for by the weakening of the moral hazard aspect,
which leads to a lower Corruption index. (We increased the level of fiscal decentralization for every
decentralization index we used, except for grants, for which the contrary held), This occurs until the
degree of decentralization maximizes the curve (minimizes corruption); after this point the reverse
happens and corruption starts increasing. This result suggests that the ‘best’ degree of
decentralization minimizing corruption can be calculated.

In order to support the results, it is necessary to consider the technical validity of the land area as
IV for the decentralization indexes. Following Clougherty and Seldeslachts (2013), we provide a
simple diagnostic test and the results are shown in table A.3 (Appendix). We estimate fixed effects

panel data regressions of both sub_rev and property_tax on area, area’ and area’. The last row of
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table A.3 shows the Wald test that area, area’ and area’ are jointly significantly different from
zero. The Wald test is distributed as an F (the degrees of freedom are in parentheses). The null
hypothesis of the Wald test is that coefficients are jointly equal to zero, and for every regression in
table A.3 the null is rejected at 5%.
Moreover, we test the over-identifying restrictions in order to provide further evidence of the
instruments’ validity (Baum et al., 2003). The test is performed as follows: after the estimation of
equation (1), if the Hansen test improves with the additional instruments, the indication is that these
instruments influence corruption only indirectly via the decentralization index. See table A.4
(Appendix). We estimate equation (1) with and without area, area’ and area” as IV. Column (A)
and (A’) respectively show the results of two estimations when the decentralization index is
sub_rev; column (B) and (B’) respectively show the results of two estimations when the
decentralization index is property tax. Firstly, we notice that the coefficients of the decentralization
indexes (and their square and cube) lose significance when area, area ? and area” are not included
in the instrumental variables. Moreover, the last row of table A.4 displays the Chi® (and the p-value)
of the Hansen test whose null is that the over-identification restrictions are valid. It is clear that the
Hansen test in (A) and (B) is better than in (A’) and (B’), confirming that area, area’ and area” are
good instruments for the decentralization indexes used.
Returning to table 4, the relationship between corruption and the two decentralization indexes
remains robust with the introduction of all the control variables, as shown in columns (b), (c¢), (d)
and (f). Lngdp(-1) is always positive as expected, but never significant (except in (c)), meaning that
a greater level of economic development is correlated to less perceived corruption. Lnpop, gov_stab
and G are never significant; dem is significant only in (e) but it is negative, not as expected. Wom is
positive and significant when the decentralization index is the local government revenue, meaning
that the presence of women in the public sector improves its quality, also in terms of less
corruption. This result confirms the theoretical expectations. Export is significant only in (d) and it
is negative as expected: a greater trade openness leads to more corruption. Finally, the ethnic
coefficient is negative and significant when both the decentralization indexes are used; this sign
confirms that a higher ethno-linguistic fractionalization increases corruption.

Robustness checks
We provide a set of robustness checks on our analysis. Checks are performed both on the right and
left side of equation (1).
We start with the right side. We estimate equation (1) by using three other decentralization indexes
belonging to different categories. The first one is an accrual ‘revenue measure’ showing the

subnational government share of tax revenue (as a percentage of total government tax revenue)
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called sub_tax. We choose an accrual decentralization measure because with the cash basis (as with
the previous decentralization indexes), the time of recording may diverge significantly from the
time of the economic activities and transactions to which they relate. Under the accrual basis,
transactions are recorded at the time the economic value is created, transformed, exchanged,
transferred or extinguished. Therefore the benefits resulting from the use of accrual data provide the
most comprehensive information, since all resource flows are recorded, including internal
transactions, in-kind transactions, and other economic flows. Sub_tax shows/is? the percentage of
tax revenues collected by subnational governments. It varies from 0 (perfect centralization) to 100
(perfect decentralization).24

The second decentralization index used belongs to the expenditure category of decentralization
measures. An expenditure measure provides a synthetic breakdown of expenditures by function that
is a useful tool in analysing interjurisdictional aspects of decentralization.? The subnational
government share of expenditure (as a percentage of the total government expenditure), called
sub_exp, measures the percentage of total expenditures accounted for by subnational governments.
It varies from O (perfect centralization) to 100 (perfect decentralization). The third decentralization
index, called grants, is a ‘vertical imbalance measure’, that summarizes the degree to which
subnational governments rely on central government revenues to support their expenditures,
measured by intergovernmental transfers as a share of sub-national expenditures. It indicates the
vertical grants (transfers) from other levels of government received by local and state governments
as a percentage of total subnational revenues. It varies from 0 (perfect decentralization) to 100
(perfect centralization).

See table 5: columns (g), (h) and (i) show that the coefficients of the three decentralization indexes
just described have the same alternation of sign as the decentralization indexes sub rev and
property_tax in the basic analysis. Therefore, the relationship with the corruption index of the ICRG
remains the same, as the graphs (g), (h) and (i) in figure 2 display. In (g) the introduced control
variables (Ingdp(-1), Inpop and gov stab) become significant with the expected sign, except for

dem.

2 See table A.1 Appendix for a detailed description and table 2 in the main text for the descriptive statistics.

% |ess can be said about expenditure autonomy due to the existence of expenditures that are mandated by central
government which appear as sub-national expenditures, even though subnational governments may have no autonomy
in these spending decisions.
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Table 5. Robustness results

(9@ (h) () M (m)
corr_icrg | corr_icrg | corr_icrg corr_ti corr_wb
corr (-1) 063 1.06 .07 0.1 -0.14
(3.6) (5.17) © (-0.67) (-0.4)
corr(-2) 0.24™ 0317 0217
(-5.07) (-4.3) (-2.7) . .
sub_tax 0.33 0.83 0.4
(2.54) (1.74) (1.8)
sub_tax? -0.014™ -0.03" -0.017"
(-2.52) (-1.72) (-1.8)
sub_tax?® 0.00015™ 0.0004" 0.0002"
(2.45) @n (1.74)
sub_exp 0.05"
(1.9)
sub_exp? -0.0016™
(-1.96)
sub_exp’ 0.00001"
(1.75)
grants 0.28"
(1.68)
grants’ -0.008"
(-1.82)
grants’ 0.00006"
(1.84)
Ingdp(-1) 0.46™" 0.12 0.06 1.82™ 0.83™"
(3.1)* 0.9) (0.5) (6.2) 3.7)
Inpop 0.1 -0.03 -0.06 -0.26 0.1
(-1.67) (-0.96) (-1.58) (-1.08) (-1.1)
dem 0.01 0.03 0.07 0.02 -0.01
(0.6) (0.7) (1.19) (0.13) (-0.23)
gov_stab 017" 0.02 -0.12 0.15 0.04
(2.2) (1.13) (-1.44) (1.63) (1.04)
Time
dummies yes yes yes yes yes
N. obs. 440 595 417 411 279
N. instrum 33 39 28 27 20
2
chr (@on) 0.17 (4) 8.8 (5) 353(3) | 1.06(4) 3.4 (4)
(p-value) (0.9) (0.11) (0.31) 0.9) (0.5)
p-value 2™
order 0.4 0.9 0.23 0.9 0.8
autocorrelation

Notes. All regressions contain calendar year dummies (results not reported); the time span is 1984-2010. The dependent variable is
corr_icrg. Standardised normal z-test values are in parentheses; robust standard errors. In every regression sub_tax, sub_tax? and
sub_tax®, sub_exp, sub_exp® and sub_exp’, grants, grants® and grants® are treated as endogenous and they are instrumented with area,
area’ and area®. Significant coefficients are indicated by * (10% level), ** (5% level) and *** (1% level). Two-step estimations with
Windmeijer (2005) correction.

In order to re-enforce our results, we change the left side of equation (1) by using two other
alternative indexes of perceived corruption. One is the Corruption Perceptions Index (CPI) provided
by Transparency International (hereafter corr ti); the CPI is the most widely used indicator of
corruption worldwide. It was first launched in 1995 and it “has been a powerful tool in raising
awareness of the issue of corruption at the global level, providing an incentive for governments to
improve their position by fighting corruption in their public institutions”.? The index varies within
a scale of 0-10, where 0 equals the highest level of perceived corruption and 10 equals the lowest

level of perceived corruption.”’

28 http://www.transparency.org/cpi2012/in_detail.
" The Corruption Perception Index is accompanied by a standard error and confidence interval associated with the
score, which capture the variation in scores of the data sources available for that country/territory. This is done by
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The other, called corr wb, is provided by the World Bank. It reflects perceptions of the extent to
which public power is exercised for private gain, capturing all forms of corruption where elite and
private interests take advantage of the public sector.”® The estimated data of governance ranges
from approximately -2.5 (weak) to 2.5 (strong) governance performance.

Columns (1) and (m) of table 5 show that the results of the estimation of equation (1) do not change,
using the above corruption indexes and the decentralization index sub_tax.

The relationship between corruption and decentralization indexes remains robust even with the

change in corruption measures, as graphs (1) and (m) in figure 2 show.

6. Concluding remarks

In our view, the ambiguous results shown in the empirical literature on decentralization and
corruption are due to the misspecification of the empirical model. Indeed, our reasoning is that the
trade-off between the moral hazard and the adverse selection aspect of the principal-agent
framework that emerges in this literature, can be better captured by a non-linear specification (e.g.
cubic, as a more general non-linear model); neither very small nor very high degrees of
decentralization are appropriate for corruption, but the intermediate ones. Local politicians, in a
decentralized setting like this, have an incentive to perform in the voters’ interests because they are
monitored by them. Being local resources they manage not very much, they have little incentive to
distort part of such resources for personal use. In empirical terms, the significance of the
coefficients of decentralization indexes confirms our theory that an inverted-U relationship between
decentralization and corruption can be demonstrated graphically.

subtracting the mean of the data set and dividing by the standard deviation and results in z-scores, which are then
adjusted to have a mean of approximately 45 and a standard deviation of approximately 20 so that the data set fits the
Corruption Perception Index’s 0-100 scale.

%8 The used data are selected from the Worldwide Governance Indicators (WGI) research dataset which estimates the
quality of governance. The estimation has been done, by Kaufmann, Kraay and Mastruzzi (2010), on a large data survey
of interviews with enterprises, citizen and experts, operating in industrial and developing countries.
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Appendix A

Table A.1: Variables description

corr_icrg

Corruption Index. Source: ICRG, 1984-2010.

corr_ti

Corruption Perceptions Index (CPI). It annually ranks countries by their perceived levels of public sector
corruption in countries worldwide, as determined by expert assessments and opinion surveys. The CPI
generally defines corruption as the misuse of public power for private benefit. The quantitative information
collected by Transparency International standardises data in a scale of 0-10, where a 0 equals the highest
level of perceived corruption and 10 equals the lowest level of perceived corruption. Source: Transparency
International.

corr_wb

Control of Corruption Index. It reflects perceptions of the extent to which public power is exercised for
private gain capturing all the forms of corruption by which elite and private interests take advantage of the
public sector. The used data are selected from the Worldwide Governance Indicators (WGI) research
dataset which estimates the quality of governance. The estimation has been done, by Kaufmann, Kraay and
Mastruzzi (2010), on a large data survey of interviews with enterprises, citizen and experts, operating in
industrial and developing countries. The estimated data of governance ranges from approximately -2.5
(weak) to 2.5 (strong) governance performance Source: The World Bank, 1996-2011.

sub_rev

Subnational Share of Total Government Revenue. It indicates the percentage of total revenues collected by
subnational governments, measured as the sum of local and state total revenues minus grants from state to
local government, divided by the sum of local, state, and national revenues (in cash). This index ranges
from O (perfect centralization) to 100 (perfect decentralization). Source: The World Bank, Inter-
governmental Relations and Subnational Finance, 1980-2010.

property_tax

Subnational Government Share of Property Tax Revenue as percentage of Total Government Property Tax
Revenue. It indicates the percentage of property tax revenues collected by subnational governments,
measured as the sum of local and state property tax revenues, divided by the sum of local, state, and
national property tax revenues (in cash). This index ranges from 0 (perfect centralization) to 100 (perfect
decentralization). Source: The World Bank, Inter-governmental Relations and Subnational Finance, 1980—
2010.

sub_tax

Subnational Government Share of Tax Revenue as a percentage of Total Government Tax Revenue. It
indicates the percentage of tax revenues collected by subnational governments, measured as the sum of
local and state tax revenues, divided by the sum of local, state, and national tax revenues (in accrual). This
index ranges from O (perfect centralization) to 100 (perfect decentralization). Source: The World Bank,
Inter-governmental Relations and Subnational Finance, 1980-2010.

sub_exp

Subnational Government Share of Expenditure as a percentage of Total Government Expenditure. It
indicates the percentage of total expenditures accounted for by subnational governments, measured as the
sum of local and state total expenditures minus grants from state to local government, divided by the sum
of national, state, and local expenditures (in cash). This index ranges from 0 (perfect centralization) to 100
(perfect decentralization). Source: The World Bank, Inter-governmental Relations and Subnational
Finance, 1980-2010.

grants

Vertical Grants as Share of Subnational Government Revenue. It indicates grants (transfers) from other
levels of government received by local and state governments as a percentage of total subnational
revenues, measured as the sum of state and local grant revenue minus state to local grants, relative to total
subnational revenues (in accrual). This index ranges from 0 (perfect decentralization) to 100 (perfect
centralization). Source: The World Bank, Inter-governmental Relations and Subnational Finance, 1980—
2010.

Ingdp

Natural logarithm of gross domestic product at constant price 2000 US. Source: World Bank, 1980-2011.

Inpop

Urban population refers to people living in urban areas as defined by national statistical offices. Source:
World Bank population estimates and urban ratios from the United Nations World Urbanization Prospects,
1980-2011.

gov_stab

Government stability. It is an assessment both of the government’s ability to carry out its declared
program(s), and its ability to stay in office. The risk rating assigned is the sum of three subcomponents
(Government Unity, Legislative Strength, Popular Support), each with a maximum score of four points and
a minimum score of 0 points. A score of 4 points equates to Very Low Risk and a score of 0 points to Very
High Risk. This index ranges in the interval (0, 12). Source: ICRG, 1984-2010.

dem

Democratic accountability. Measure of how responsive a government is to its people: the more responsive
a government is, it’s more likely itto fall peacefully in a democratic society, but possibly violently in a non-
democratic one.

The points in this component are awarded on the basis of the type of governance the country in question
has. This index ranges in the interval (0, 6). Source: ICRG, 1984-2010.

wom

Proportion of seats held by women in national parliaments (%). The data refer to Unicameral assembly or
lower chamber of bicameral assembly. These data are comparable with United Nations Women's Indicators
and Statistics Database — Wistat published by World Bank. Source: PARLIA database, 1980-2011.
http://www.ipu.org/wmn-e/classif-arc.htm,

http://www.ipu.org/parline-e/parlinesearch.asp,
http://databank.worldbank.org/data/views/reports/tableview.aspx

export

Share of merchandise exports at current PPPs. This category follows the definitions of the System of
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National Accounts (SNA). Source Penn World Table 8.0. 1980-2011.

G

General government final consumption expenditure (% of GDP). Source: Penn World Table, 1980- 2011.

ethnic

The variable ethnic fractionalisation combines the language variable above with other information on
racial characteristics (normally skin colour). Groups were classified as different if they spoke a different
language and/or had different physical characteristics. Data source Source Key: eb=Encyclopaedia Brit,
cia=CIA, sm=Scarrit and Mozaffar; lev=Levinson, wdm=World Directory of Minorities, census=national

census

data;

upload from
/fractionalisation.xls, 1980-2011.

http://www.anderson.ucla.edu/faculty pages/romain.wacziarg/downloads

Table A.2: Correlations

sub_rev p m‘ZZW sub_tax sub_exp grants Ingdp Inpop dem gov_stab | wom export G ethnic
sub rev 1
property tax -0.6 1
sub_tax 0.8 -0.4 1
sub_exp 0.9 -0.6 0.8 1
grants -0.3 0.04 -0.6 -0.3 1
Ingdp 0.3 -0.3 0.1 0.4 -0.08 1
Inpop -0.2 0.1 -0.07 -0.3 0.3 -0.6 1
dem 0.2 -0.3 0.1 0.1 0.1 -0.5 0.4 1
gov_stab 0.1 0.08 0.2 0.1 -0.2 -0.3 -0.01 0.3 1
wom 0.5 -0.5 0.3 0.6 0.1 0.6 -0.6 0.1 0.03 1
G -0.2 -0.4 -0.3 -0.1 0.2 0.1 -0.01 0.1 -0.3 0.3 1
export 0.5 -0.4 0.3 0.6 0.1 0.7 -0.6 -0.05 0.00 0.7 -0.04 1
ethnic 0.6 0.06 0.5 0.5 -0.2 0.08 -0.02 0.03 0.1 -0.04 -0.7 0.25 1
Table A.3: fixed effect panel data estimations.
(@) (@) (@) (b) () ()
sub_rev sub_rev® sub_rev® | property tax | property tax* | property tax*
area 0.003™ 0.14™ 58" -0.001™" 0237 5.4
(2.57) (2.5) (2.04) (-7.9) (-5.7) (-3.8)
area? -3.65e-10" | -1.49e-08™ -6.04e-07" | 7.16e-10™" 1.73e-08"" 3.57e-07"
(-2.43) (-2.1) (-1.67) (6.6) (a.9) (2.9)
area’ 9.89e-18" 3.83e-16" 1.46e-14 | -1.72e-177" | -4.12e-16™ -7.99e-15"
(2.1) (1.67) (1.2) (-5.5) (-3.5) (-1.75)
Time dummies yes yes yes yes yes yes
N. obs 785 785 785 750 750 750
F (dof) 6.6 (1, 52) 36(252) | 3.42(3,52) | 62.3(1,51) 19 (2, 51) 9.17 (2, 51)
(p-value) (0.01) (0.03) (0.04) (0.00) (0.00) (0.00)

Notes. All regressions contain calendar year dummies (results not reported). Standardised normal z-test values are in parentheses;

robust standard errors. The last raw contains the F of the Wald test. Significant coefficients are indicated by * (10% level), ** (5%
level) and *** (1% level).
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Table A.4: Estimations with and without IV.

(A (A) B)_ B)
corr_icrg(-1) 1.04 1.03 1.17 1
ao.. (10) .. ®),.. 2,
corr_icrg(-2) -0.26 -0.24 -0.3 -0.26
(-3.7) (-3) (-3.18) (-3.2)
sub_rev 0.2 0.2
(1.66) (0.06)
sub_rev? -0.008" -0.004
(-1.68) (-0.03)
sub_rev? 0.0001" 9.96e-06
(1.67) (0.05)
property_tax 0.25" 0.08
(1.74) (0.32)
property_tax? -0.07" -0.004
(-1.74) (-0.3)
property_tax® 0.0002" 0.0001
(¢%)) (0.3)
Ingdp(-1) 0.11 0.05 0.07 0.14
1.3) (0.5) 0.7) (1.23)
Inpop -0.05 -0.1 0.03 -0.02
(-1.06) (-0.7) (0.64) (-0.3)
dem 0.01 0.01 -0.07" 0.02
(0.7) 0.6) (-1.85) 0.3)
gov_stab 0.05 0.01 -0.06 -0.02
0.2) (0.04) (-1) (-0.4)
Time dummies Yes Yes Yes Yes
N. obs 586 609 571 573
Chi” Hansen test (dof) [ 4.85 (4) 1.63 (1) 2.27 (4) 0.76 (1)
(p-value) (0.3) (0.2) 0.7) (0.38)

Notes. All regressions contain calendar year dummies (results not reported); the time span is 1984-2010. The dependent variable is
corr_icrg. Standardised normal z-test values are in parentheses; robust standard errors. Estimation in columns (A) and (B) contains
area, area’ and area® as 1V, columns (A’) and (B’) do not. Significant coefficients are indicated by * (10% level), ** (5% level) and
*** (1% level). Two-step estimations with Windmeijer (2005) correction.
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