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he new information and communication technologies, particularly the internet, have given
rise to a new society of increasingly interconnected individuals, using and producing services on
the web, and gathering the benefits of its available information (BRASIL, 2011c; CASTELLS,
1999). The progress of information and communication technologies in the past few years has
transformed contemporary society into the “information society”, a society on which both
information and knowledge are regarded as strategic for its operation (ARAKAKI, 2008).
These information and communication technologies (ICTs) have transformed society and have
created the context on which was born the electronic government (E-government or simply e-gov).
It can be described as the use of ICTs to promote the government’s services and information
provision. On the Internet, the e-gov finds its best expression on the government homepages,
integrating information and services of both State and citizens interest. It also permits the
achievement of higher levels of effectiveness and efficiency of the provided services, both for
citizens and enterprises. Moreover, it may eventually promote a higher level of participation in the
decision making process (ARAKAKI, 2008, p. 14).
There are a few examples of possible uses of information and communication technologies by
the government: issuance of documents, information provision related to public services,
monitoring of government actions, conduction of public affairs, access to leaders and elected
representatives. Therefore, the possibility of access to services, participation in decision making
and monitoring of government actions by organized citizens require the adoption of digital ways
and means in all government levels. This means the employment of information and
communication technologies for the benefit of effectiveness, transparency and governance
(TAKAHASHI, 2000, p.8).
For those having the means of access, there is a variety of public and free information. For those
not having access, the State plays a very important role, focused on democratizing the web access
and the efficient provision of its services to the citizens by means of digital inclusion policies
(BRASIL, 2011c). The adoption of electronic means for government services provision requires that
the homepages developed and maintained by the public administration are easy to use, relevant,
effective and efficient. Therefore, it is a public administration responsibility to provide citizens the
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best possible experience of electronic government access, respecting and including the
peculiarities of the target population (BRASIL, 2011a). Moreover, the e-gov must be understood as
an initiative to modernize public administration and make it more effective, efficient with efficacy,
being also a result of the process of evolution of bureaucratic management models (ARAKAKI,
2008).
On the other hand, the literature devoted to the study of the corruption phenomenon is rich in
hypotheses that attempt to explain the main causes and effects of corruption in the public sector. In
this sense, there is a consensus that transparency is a core value of democracy and an
indispensable factor for fighting against corruption. However, the literature presents different views
on the relationship between new information technologies and its new and promising possibilities of
preventing and fighting corruption (KLITGAARD, 1994; PEREIRA, 2002; ANDERSON, 2009; SHIM
& EOM, 2008; 2009). For many years, the debate seems to have swung between optimists (those
who aspire to the day when new technologies will allow all citizens to participate in the political
process of decision making into an entirely virtual space) and pessimists, who reject this
perspective, and deem it unrealistic (WILHELM, 2000). Nowadays, a more optimistic view, shared
by this paper, is constantly showing more and more evidence in favor of a positive impact of the
new information and communication technologies, of trust and confidence in government, and an
improvement in a culture of transparency in public sector, etc. (TOLBERT & MOSSBERGER, 2006;
BERTOT et al, 2010).
Aiming to contribute to this field of research, this paper presents the theoretical implications of
an original corruption analysis framework, based on corrupt agent’s utility function. It also conducts
the testing of a statistical model, in order to empirically assess the association between egovernment quality and the observed occurrence of corruption cases in a sample of 960
municipalities audited by the Audit Program by Public Draws of the Brazilian General Comptroller´s
Office (CGU). The purpose of this framework is to help readers understand the arguments in an
organized, detailed and open manner. The main hypothesis is actually centered on the relationship
between the quality of e-governance and corruption, even though some secondary characteristics
were eventually considered to enrich the explanation of this empirical association.

1. The components of the agent’s utility function
Despite all the criticism, it is feasible to assume that agents will perform a cost-benefit analysis
before their engagement on a corrupt transaction (BECKER, 1968). Most of the models of corrupt
behavior are based upon the analysis of rational action (EIDE, 1997). In accordance with this
assumption, I state that the corrupt agent will observe the following elementary equation:
Equation (1.0)
Where,
a

U = Corrupt agents´ utility function;
b = Potential benefits from engagement;
c = Potential costs from engagement.
The equation (1.0) establishes that the agent will have an increasing utility function for the
potential benefits of engagement (b), but decreasing in relation to the costs imposed by the
transaction (c). I have assumed that the decision about engagement will necessarily result from an
individual calculation based upon these general remarks: benefits less costs of engagement in
corrupt transactions.
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2. Analysis of the potential benefits
According to Donatella Della Porta and Alberto Vanucci (2005), the benefits perceived by the
agents engaged in a corrupt transaction are usually expressed in the forms of bribes (financial,
material or symbolic resources). The utility extracted by the agent is a result of a subjective
assessment of the agent, but without exceptions, it can be summarized in a kind of direct or indirect
rent (obtained by privileged contracts, inside information, monopolies, etc.) (KRUEGER, 1974;
GORTA, 2006).
The public choice theory emphasizes the role of benefits on the corrupt agents´ utility function.
That is why the rent-seeking perspective understood corruption as the result of monopolistic rents
granted by the State. (JAIN, 2001). According to them, corrupt transactions are directly caused by
the incentives of these complementary rents, including strategies like lobbing, bureaucratic capture
and so on (TULLOCK, 1987).
On the other hand, the role of agents´ wage cannot be neglected. As Robert Klitgaard (1994)
and Vito Tanzi (1997) stated, an increase in the average wages, especially in the public sector,
1
expressively contributes to reduce corruption. Attractive wages in the public sector reduce the
incentives to engage in corrupt transactions by reducing the corrupt agents’ utility.
The corrupt agent’s total benefit is based upon the following equations (2.0):
Equation (2.0)
Where,
= Agents´ total benefit;
r = Potential rents (benefits arising out of corrupt transactions)
w = Wage (benefits not arising out of corrupt transactions)
Nevertheless, the corrupt agents´ utility cannot be properly understood only as a result of the
potential benefits – costs fulfill an essential role in the corrupt agents´ utility function.

3. Analysis of the potential costs
Contracts are not free of costs. Every contract attempt imposes a series of transaction costs, for
negotiating, designing, implementing and enforcing agreements (COASE, 1937; NORTH, 1990;
2
WILLIAMSON, 1985; BROUSSEAU & GLACHANT, 2002).
According to the new institutional economics principles, the efficiency and integrity of the
contracts are based upon an institutional environment capable of limiting the opportunism – the
3
main cause of transaction cost. Contracts expose individuals to the risk of opportunism, especially
4
when it is associated with asymmetric information. This is the reason why it is absolutely essential
to pay close attention to the adequate safeguards of contracts - aligning interests and improving
the mechanisms of governance (WILLIAMSON, 1985; 1996).
Particularly for the analysis of the corruption phenomenon, it is necessary to perceive the
differences between the transaction cost of the principals and the corrupt agents all together.

1
According to Caroline Van Rijckeghem and Beatrice Weder (1997), it is particularly true when the average wages in the
public sector were close to that practice in the private sector (called fair income). For more reviews, please consult Ting
Gong and Alfred Wu (2012).
2
The main transaction costs can be classified in ex ante (select partners, bargain, design the contract) or ex post
(oversight, enforce, renegotiate the contracts).
3
The opportunism concept extends the simple self-interest seeking; it is better understood as the “self-interest seeking
with guile”(WILLIAMSON, 1985, p.47).
4
Asymmetrical information distribution is a situation in which parties of a transaction have uneven access to relevant
information (MACHO-STANDLER & PÉREZ-CASTRILLO, 1997).
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4. Transaction costs I: from the principal´s perspective
Under the principal´s perspective, the resources spent to enforce the contracts are seen as the
transaction cost. The logic is absolutely the same in public and private domains – in both cases,
principals should develop adequate mechanisms of governance for integrity.
Governments and firms are continuously signing contracts and incurring transaction costs, and
both are continuously trying to reduce these costs for efficiency reasons. For Ronald Coase (1937),
Robert Simon (2000) and others, the ideal size of governments and firms can be properly
evaluated from a transaction cost analysis. There is indeed a trade-off between integrity and its
costs, exactly as Robert Klitgaard said (KLITGAARD, 1994). For this reason, it is absolutely
essential to evaluate, according to a risk criteria, how much resources can be or should be invested
on integrity mechanisms (SMITH & LIPSKY, 1993).
It is not hard to predict that a substantial amount of public and private money will be spent just to
sustain these mechanisms. Nevertheless, such expenditures are fully justified in the face of the
large negative impact that corruption has on profits (private domain) and social development
(public domain) (GAMBETTA, 1998, p.59).
These particular transaction costs that function as “mechanisms of integrity” are summed up in
the following equation (3.0):
Equation (3.0)
Where,
G = mechanisms of integrity;
Se = mechanisms of information search and bargain;
Po = mechanisms of policing opportunistic attitudes;
En = mechanisms of enforcing.
According to Oliver Williamson (1985), mechanisms of information search and bargain impose
ex ante costs to the principal, but are essential to preserve the contracts integrity and avoid the
higher ex post costs of policing and enforcing. Furthermore, it is worth emphasizing that these last
ex post mechanisms must be dealt with in a coordinated manner. Both mechanisms are viewed as
necessary conditions to sustain the integrity of contracts. As Oliver Williamson asserts, these
mechanisms reflect the key ex post transaction costs: information search and enforcement
(WILLIAMSON, 1985, p.21).
The mechanisms of policing and enforcing might integrate formal and informal initiatives. In other
words, auditing oversight and monitoring (formal) are functional for policing purposes as much as
for social control (informal). In the same way, the mechanisms of enforcement assume a formal
(administrative, civil or legal measures) and an informal (social) dimension. The formal ones are
related to legal prosecuting and sentencing of the guilty - depending on the legislations severity. On
the other hand, the main informal punishment mechanisms available are strictly linked to the moral
costs (like shame and other sorts of psychological and social punishments).

5. Transaction costs II: from the corrupt agents perspective
It is not hard to perceive that a corrupt transaction imposes as many costs as a legal one.
Actually, as Johann Graf Lambsdorff (2002) declares, corrupt transactions inflict higher transaction
costs to their partners because corruption demands secrecy to prosper. According to him,
transaction costs are particularly higher in corrupt agreements because:
a) profitable transactions must be found and negotiated in secrecy;
b) private mechanisms of governance should:
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i.

entirely replace the jurisdictional protection of property rights;

ii.

enforce the initial agreement and maintain impunity between partners
(LAMBSDORFF, 2002, p. 223).

In sum, the corrupt agents’ total costs could be determined by corrupt transaction costs plus the
integrity mechanisms costs, as described in the following equation (4.0):
Equation (4.0)
Where,
C = corrupt transaction total costs;
i = costs of information search on secrecy (about partners and potential gains);
n = costs of bargain on secrecy;
e = costs of sustaining a private mechanism of governance needed to
enforce the agreement and the property rights;
s = risk imposed by the social sanction (reputational risk);
y = risk of suffering the costs of institutional accountability measures.
Undoubtedly, the extent of institutional accountability will occupy a prominent position for those
agents when evaluating the costs of their involvement in corrupt transactions. The agents’ costs
include, but are not restricted to: search of information about the potential benefits arising from
engagement; the costs of negotiating/bargaining of benefits arising from corrupt transaction with
third parties; the cost of ensuring effective property rights taken from the agreement and; the
eventual costs imposed by the reputation damage if the transaction is revealed (expressed as a
probability of occurrence). The agent must also consider the probability of incidence to the
accountability costs (notifications, fines, restitution, contractual termination, rights and freedom
restriction).
Therefore, the analysis of the constitutive components of institutional accountability
mechanisms, as described in the equation (5.0) is of utmost importance:

∑

Equation (5.0)

Where,
y = risk of suffering the costs of institutional accountability measures;
n = number of possible punishments;
x = penalties available to unrighteous agent;
z = process execution;
t = time horizon.
The cost of institutional accountability is the result of the sum of all possible punishments that
may be imputed to the unrighteous agent, discounting the elapsed time until its imposition.
However, the punishment prevision, being it legal or contractual, is not enough: it is also necessary
that there are foreseen penalties and that the due process is respected. Otherwise, the possible
punishments may not be credible threats to the agent. Therefore, besides the legal provision of
punishment and penalty (rule making), the analysis of the constitutive components of accountability
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process (rule implementation e rule adjudication) is of utmost importance, described in the
proposition (1.0):
r˄d˄p˄j˄e↔z

Proposition (1.0)

Where,
z = process execution;
r = revelation;
d = denunciation;
p = process (form and appropriate time);
j = judgment;
e = execution.
The biconditional proposition (1.0) establishes that the process (z) consists of five necessary
elements, which together are sufficient to set success for the institutional process (z=1(V)).
Otherwise, if some of these elements are not present, the process execution will fail (z=0 (F)),
resulting in the cancellation of accountability institutional costs according to the equation (5.0).
Notice that the equilibrium between these variables is not static, but rather dynamic. There is a
dynamic interaction between agents and institutions whose evolution by social interaction and
institutional adaptation tends to orient its development, thus resulting in a significant impact on the
agents utility function (NORTH, 1990). The main dynamic aspects of this relationship are the
learning processes and the moral barrier, which will be subject of further analysis.

6. Dynamical features I: learning processes
One of the main complementarities presented by Douglass North (1990) - largely described on
5
corruption practices by Alessandro Pizzorno (1992) - are called the learning processes. These
learning-by-doing processes result from the repetitive interaction between agents and might raise
the corrupt utility for promoting innovations in two different ways:
a) expanding the corrupt potential benefits; and/or
b) reducing the corrupt potential costs.
These learning factors integrate the corrupt agents´ utility function as the following:
[

]

Equation (6.0)

a

U = corrupt agents´ utility function;
k1 = learning about or innovating for rising the potential benefits;
k2 = learning or innovating for reducing the potential costs.
According to this equation, agents would not extract utility (take part) in a corrupt transaction if
they ignore the potential benefits of engagement (k1=0) and its transaction costs (k2=0). Agents
would become corrupt only when they perceive, by learning processes, a real possibility to extract
benefits (k1≥1) or reduce the corrupt transaction costs (k2≥1).

5
Learning processes are skills, knowledge and information - acquired and accumulated over time - regarding the most
efficient methods to create, manage, and secure transactions.

CC: Creative Commons License, 2013.

86

James Batista Vieira

7. Dynamical features II: agent´s moral barriers
Finally, it is important to stress that any utility, originated by a corrupt transaction, is only realized
if the barriers of moral costs were surpassed.
Equation (7.0)
Equation (7.1)
CM(x) = agents´ moral cost function
This equation (7.0) revels that the moral cost is a crucial aspect of agents’ decision in corrupt
engagement. If agents were susceptible to moral cost appeals (CM (x)>0), the expected utility for
a
engagement would be null (U =0).
As seen from equation (6.0), the moral cost consists of three elements traditionally highlighted in
psychological studies of corruption:
[

]

Equation (8.0)

CM = agents’ moral cost;
c = blame (costs imposed by ethical principles and moral values of agent);
v = civic values (costs arising from socio-cultural values of his group);
t = reputation (cost of social sanctions imposed on offenders).
Equation (8.0) highlights the psychological (blame) and social (trust) of the agents moral cost.
The first tends to be heavily influenced by moral perspective and by the agent’s internalized ethic
during his education and constantly reinforced by the continuing influence of civic and sociocultural values of the groups to which the agent belongs, such as school, work, civic associations,
political community in general, and so on. If these principles are violated, they will lead to the
feeling of blame and psychological discomfort, coming from the agent’s personality and social
environment. Furthermore, one must consider the relevant costs that the socially shared values
impose on the detractors in terms of trust and reputation.
With respect to moral values and ethical principles, the social reputation and the shame play a
very important role in the moral costs dimension. Socialization processes in the family, at school, at
work, and at places where social life happens, are constantly influencing the individuals moral cost
value. That is the reason why many experts, like Robert Putnam (1996), Júlio Gonzalez and
Timothy Power (2003), are evidencing the significant impact of social capital on corruption
prevention and control.
In the jargon of Douglass North (1990) new institutional economics, moral cost functions like an
entrance barrier on corrupt transactions. As its components have a strong sociocultural influence,
but can individually vary; the moral costs are directly associated with the agents´ adaptive
expectations. I mean, if the corrupt transactions were widely spread, agents would be motivated to
easily engage in such agreements.
This situation prevails when there is the elimination of moral cost in its sociocultural component
and when the institutional structure demands or offers incentives for engagement, rather than
imposing costs. In such situations, talented agents will invest their skills and expertise to reducing
the costs and expanding the benefits of corrupt transactions, acting on the learning factor. Thus
rewarded by institutional structure, agents will contribute in harmful ways to the support and
expansion of corrupt transactions (DELLAPORTA, 2005).
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As an example of the analytical potential of this framework, in the following chapter I propose a
reinterpretation of E-Government and better access to information contributions to the fight against
corruption.

8. Theoretical implication
How does e-gov and better access to information contribute to the fight against corruption? In
accordance with the ordinary literature, the e-gov tools enrich the interactions between government
and citizens, government and businesses/commerce, government and employees, and between
government and other governments /agencies. (JEONG, 2007). Among many other things, e-gov
strengths are the operations of public organizations with beneficial effects on its democratic
governance – supporting social and institutional controls, citizens participation in decisions and
evaluation of government operations and results. In addition, e-gov improves the public access of
6
information – one of its most transparent and elementary dimensions.
According to the previous model, corrupt transactions will not flourish (corrupt agents´ utility
function decays) in environments with robust integrity mechanisms. As the model predicts, it occurs
because of overweighed costs imposed by e-gov on corrupt agents’ utility. For these reasons, the
influence of e-gov would be particularly perceived by the corrupt agents:
 on reducing the benefits, because:
1.

the value contracted by the government would be publicized (preventing overbilling);

2.

the wages of the government officers would be publicized (allowing the social control of
unjust enrichment);

 on rising the costs, because:
3.

better access to information lets the citizens (informally) and agencies (formally) control the
public decisions (specially the public budget); [increasing oversight]

4.

better coordination between State´s agencies, supported by superior information
management, perfects their enforcement efforts.

I mean, the previous model asserts that corruption would be reduced as much as the
mechanisms of e-gov are developed, because it has a great and negative impact on corrupt
agents’ utility. Theoretically speaking, these mechanisms of integrity, available by the new e-gov
tolls, will impose a significant risk on agents’ engagement in corrupt transactions and other
opportunistic attitudes against the public contracts. That is the reason why improbity in general –
including corrupt transactions – is expected to be reduced by these mechanisms of integrity.

9. Empirical evidences on Brazilian Municipalities
The main data source of this research was the Public Draws Audit Program, one of the initiatives
of Federal System of Internal Control (SFCI) of the Office of the Comptroller General (CGU) an
agency of the Presidency of the Republic, created by executive order nº 2.143-31, from April 2,
2001 (BRASIL, 2001). The Comptroller General Office has the function of assisting the President of
the Republic on matters relating to the defense of public assets, internal control, public audit,
ombudsman and access to public information. The internal control activities are the responsibility of
the federal government, as expressed by article 74 of the Federal Constitution. After 1994, it was
centralized at the Federal Internal Control Office of the Comptroller General Office (BRASIL, 1988).
These assignments are expressly defined in law nº 10.683 from May 28, 2003 (BRASIL, 2003).

6

‘E-government' (or digital government) is defined as: ‘the employment of the Internet and the world-wide-web for
delivering government information and services to the citizens.’ (UN, 2010; AOEMA, 2005)
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TABLE 1. Technical specification of Audit Program
Year established

2003

Draws made (until 2012)

35

Audited municipalities (1º to 35º)

2.051 (36% of Brazilian municipalities)

Audited resources

Approximately R$ 15 billion

Source: CGU, 2012; IBGE, 2011.

The choice of municipalities to be audited is at random and is accomplished through the
mechanism of draw of Caixa Econômica Federal (Brazilian government bank), ensuring
transparency in the selection process. In the first draw, 5 municipalities were audited, 26 in the
th
second, and 50 from third to ninth. From the 10 on, 60 municipalities are audited by lottery
operation. The program covers municipalities with up to 500 thousand inhabitants – covers 99.3%
of Brazilian municipalities and approximately 70% of the Brazilian population (IBGE, 2011). The
federal funds invested in all government programmatic areas of small municipalities (up to 20
thousand inhabitants) are analyzed; in midsize municipalities (between 20 and 500 thousand
inhabitants) areas like education, health and social care, plus two others selected at each drawn
operation are analyzed. (CGU, 2006).
After the draw, during the preparation phase of the audit, information is collected about the
transfer of federal funds in the municipality, the signed agreements, and any allegations and
suspicious improbities pointed out by the media or the population. On average, audit actions last a
week. In this period, the federal funds passed in the current year and in the past two financial years
are analyzed.
After identifying the transfers made by the Union for each municipality audited, a set of Work
Orders (WO) is prepared that detail the steps that should be met by the auditors during the in loco
inspection. This is referred to each in program or part of program, which may or may not be linked
to a specific amount of federal public resources. The WO are work guidelines for auditors, they
identify resources, investments, processes, works, programs, services and results that will be
subject to auditing (LOPES, 2011, p. 32).
During the auditing period, finance and control analysts among other actions, conduct an
examination of agreements, bids, invoices for purchases, they also physically inspect buildings,
check the functioning of municipal councils, conduct interviews with the recipient public of
7
government programs (CGU, 2006).
In summary, auditors assess the compliance of the
resources application and the results, expressing them through the findings of compliance or
irregularity. The products of these actions are the “municipal inspection reports” summarizing the
8
results of the audit in municipalities audited.
In this document are described all the comments, information notes and failures observed, which
are fully disclosed in the electronic address of the Comptroller General Office (2012). Furthermore,
crafts are shipped with the results directly to these agencies: municipal governments, City
Councils, State Justice Prosecutors from audited municipalities, the Federal Ministries, the Federal
Prosecutor, Court of Audit of the Union, General Attorney of the Union, the presidencies of
supervision and control committees of the Representatives’ House and the Federal Senate, among
others, which I have highlighted to the Federal Police.
7
It is worthy emphasizing that, despite their legal federal autonomy, with a small exception, Brazilian municipalities are
great dependent of the Union transfers, the most important fiscal income for sustain local´s public policies.
8
This qualitative data is available at: http://sistemas.cgu.gov.br/relats/relatorios.php
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10.Case exploratory analysis
The research analyzed all municipalities randomly selected between 20º and 35º drawn
operations (between the years 2006 and 2011) of the monitoring program – the whole period in
which the data were compiled and made available by the Comptroller General Office. This
represents set of 960 cases of Brazilian municipalities drawn over a period of six years.

TABLE 2. Number of draw municipalities
Year

Number of drawn municipalities

2006

180

2007

180

2008

120

2009

180

2010

180

2011

120

Total

960

Source: Comptroller General Office, 2012.

According to the figure (1.0), this set covers approximately 15% of Brazilian municipalities. Of
this total, 111 are in the North region (12% of the sample and 24.6% of the population), 384 in the
Northeast region (40% of the sample and 21.5% of population), 78 in the Midwest region (8% of the
sample and 17% of population), 231 in the Southeast region (24% of the sample and 14% of
population) and 156 municipalities in the South region (16% of the sample and 13% of population).
In addition, 664 cases (69% of the sample) are considered small municipalities (up to 20,000
inhabitants) and 296 cases (31% of the sample is medium-sized cities (between 20,001 and
500,000 inhabitants). According to the IBGE (2011), this population of municipalities, up to
500,000, corresponds add to 99.3% of the total. About the sampling process, it is worth highlighting
that these set of municipalities represent a probabilistic random sample of Brazilian municipalities,
but its parameters cannot be adequately determined, because we do not know the values of the
variable interest in the population and the maximum error considered for this variable.
The geographic distribution of municipalities is described by the figure (1.0), where it is possible
to observe that cases are evenly distributed throughout the national territory.
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FIGURE 1. Geographic distribution of the cases
Source: developed by the author

11.Data exploratory analysis
Regarding to the units of observation, it is noteworthy that all the findings described in the
monitoring reports were analyzed, this classification was conducted by the analysts of finance and
control of the Comptroller General Office. In total, 67.194 were considered, and classified as
information and feedback, formal failures, medium failures and serious failures (CGU, 2010). The
proxy indicator of corruption was made solely by counting the serious failures in the municipalities,
like:
I – The practice of an illegal management act, illegitimate, uneconomic; or the infraction of a
legal norm from accounting, budgetary, operational or of asset nature, as long as it has the
potential to cause injury to the exchequer or configure serious deviation from the guiding principles
of Public Administration.
II – Damage to the exchequer due to illegitimate or uneconomic management act; and
III - Embezzlement or misappropriation of public funds or properties
Also included is the breach of regulation concerning the Public Administration, which usually
indicates the seriousness of such acts and provides the possible sanctions against the accountable
public officials, among which stands out is the omission from the account duty (CGU, 2010).
The exploratory analysis presented in the Table (3), revealed crucial information for
demonstrating that the distribution of failures counted is not a normal distribution – a feature
confirmed by Kolmogorov-Smirnov and Shapiro-Wilk tests, described in the Table (A) of Appendix
I. This is because there is a large concentration of municipalities with zero values, or near zero –
municipalities without any fault observation.
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TABLE 3. Descriptive statistics of failures
N

Mean

Standard
deviation

Variance

Asymmetry

Kurtosis

960

9,17

12,36

152,88

2,40

7,56

Corruption

Kolmogorov-Smirnov (p <.001) and Shapiro-Wilk (p <.001)
Source: developed by the author

Besides the analysis of these assumptions, it is worth noting that some elements exert a
significant statistical influence on the behavior of this indicator (this is why they must be considered
as possible control variables). Among these factors, a few points stand out: (1) drawn operations,
(2) political-administrative regions of the country, (3) size of municipality: small (up to 20,000) or
medium (between 20,001 and 500,000 inhabitants).
11.1. Draw operations
The average frequency of the failures that occurred, along the 16 draw operations are described
in the graphic (1).
GRAPHIC 1. Average number by draw operation.
16
14
12

Frequency

10
8
6
4
2
0
20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

Audit Operations
Source: Comptroller General Office (2012).

The results of the variance analysis test (ANOVA), described in the table (C) of Appendix,
revealed that the differences observed between the audit operations, although statistically
significant, had a negligible effect: F (15,959) = 2,22, p<.05, ω = .018. Therefore, this variable was
not considered as a control variable.
11.2. Regional differences
The average frequency of these failures occurred, in the political-administrative region of the
country, as described in the graphic (2)
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Frequency

GRAPHIC 2. Average frequency by region.
18
16
14
12
10
8
6
4
2
0

Corruption index

Southest

South

Midwest

North

Northest

3,6

3,54

6,55

9,28

15,31

Source: Comptroller General Office (2012)

The results of the variance analysis test (ANOVA), described in the tables (D)(E) of Appendix,
revealed that there is a statistically significant difference between the political-administrative
regions of the country, despite their small effect (F (4,955) = 54,19, p<.001, ω = .1814). Therefore,
the political-administrative regions of the country will be considered as the control variable.
11.2.1. Size of the municipalities
The average frequency of occurrence of indicators, according to the size of the city, small (up to
20,000 inhabitants) or medium (between 20,001 and 500,000 inhabitants), is depicted in the
graphic (3).
GRAPHIC 3. Average frequency by municipality size

Municipality Size
14,00
12,00
10,00
8,00
Corruption index

6,00
4,00
2,00
0,00
Small

Medium

Source: Comptroller General Office (2012).

The results of the Mann-Whitney test (Monte Carlo method), described in the tables (F) (G) of
appendix, revealed the mean of small municipalities (Mdn=459,0). Despite its small number, it is
significantly different from medium size municipalities (Mdn=528.6), U= 84035,5, z = -3,605,
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p<.001, r = -.116. Therefore, the variation caused by the municipalities’ size will be considered as a
control variable.

12.The data analysis technique
With the aim of constructing arguments statistically robust, was used one statistic technique of
data analysis called Generalized Linear Model (GML), wherein the estimation models allow the use
of response variables following a non-normal behavior. Conventional regression models could not
be used with this data because, according to the descriptive statistics presented in the table (2), the
9
empirical distribution of variable response is asymmetric.
In generalized linear models, it is assumed that the generated distribution for each variable
output to be explained (Y) assumes some of the particular forms of the exponential family – a large
family of distributions that share common characteristics in their analytic form (DEMÉTRIO, 2002;
DOBSON, 2001).
Thus defined, such a model should contain three elements:
1. the response variable (Y) pertaining to the exponential probability family;
2. the linear predictor:
η=Xβ

Equation (8.0)

3. the linking function:
-1

E(Y) = μ = g (η)

Equation (8.1)

Defining these three elements, follows the interactive procedure until the convergence.
In this process:
It is defined the initial estimative of η and μ;
It is found the adjusted dependent variable and the weights;
Finally, β it is estimated considering the weights and the adjusted dependent variable.

10

For all of the models, the proxy indicator of improbities was the number of occurrences of
serious failures by a municipality. The value of this indicator was controlled by the “number of
objects” subjected to inspection, value represented by the number of issued services orders, by
municipality, in each drawing operation, by the Comptroller General Office headquarters in Brasilia.
11
Thus, as the number of audited objects by municipality is also a variable , the models presented
below will use the variable Objects as “offset”, with the goal of making comparable the counting of
serious occurrences of improbities in various Brazilian municipalities in study.
Finally, it is noteworthy that the improbity indicator, aggregated to the Generalized Linear
Models, has advantages over the other existing objective indicator, because:
5.

The indicator approaches the concept of contractual improbity while controlling the number
of failures by the number of WO dispatched to the municipality. That is, the model
considers the occurrence of improbities connected to a determined number of “audited
contracts” (work orders);

9

Due to the violation of this assumption, shared by all of the users of the CGU audit information, it is not suitable to
analyze such data using parametric tests. The analysis requires robust or nonparametric tests (assumptions-free): this is the
reason why the results obtained by Ciro Biderman e George Avelino (2011), Marcos Felipe Mendes Lopes (2011) e James
Batista Vieira (2009) deserve reevaluation.
10
For this the statistic tool SAS/STAT was used, whose employment reinforces the reliability of the found estimates.
11
That is to say, cities with identical values for the predictors may have different values for Yi, which would led to a
problem known as over dispersion, implying underestimated standard errors – inflation of error type I.
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It also emphasizes the number of failures per contract (which could indicate more than one
type of failure by WO) instead of counting the number of work orders with failures
(preventing the register of more than one instance of failure by WO).

For these reasons, the indicator of serious improbities proposed (the counting of serious
occurrences of failures) assumes approximate values (proxies) quite reliable of those contractual
improbities.

13.The electronic government model
In order to measure the quality of the E-Government mechanisms on Brazilian municipalities, I
have used a proxy, based on the indicator elaborated by the Brazilian Institute of Geography and
Statistics (Instituto Brasileiro de Geografia Estatística - IBGE) that classified all the local
government webpages in Brazil, according to the following categories: informative, interactive and
transactional.
The first phase (informative) is characterized by the description of the basic information required
for procedures or services, such as where to get it, time and place of institution functioning and the
necessary prerequisites. They are usually static, basic and limited information with a general
purpose. Still, each service is clearly identified with the institutional unity that runs the service.
The second phase (interactive) offers the possibility of research, achievement and submission of
the necessary forms to carry out the procedures, as well as links to other relevant information. The
model is still focused on the formal structure and the government departments are referenced
according to the organizational chart.
The last phase (transactional) allows the complete obtaining by online means. The service is
fully performed by electronic means and is available 24 hours, 7 days a week, and the
departmental structure behind the provision is no longer perceived. At this stage, users can even
conduct online financial transactions. The focus is to build self-service applications and also use
the web as a complement to other delivery channels (BRASIL, 2007b, SOOD, 2003).
With the aim of empirically evaluating, this association was tested with the one Linear
Generalized Model, in which the natural logarithm of improbities occurrence was taken as the
response variable ln(Yi) and the explanatory variable was the indicator of the quality of the
municipal homepages, as classified by the Basic Research of Information from IBGE (2006).
Due to the asymmetrical shape in which the response variable distributes, one observed feature
in the exploratory analysis, the Poisson distribution was used as to model the error in the model
(with the standard linking function, log). It was tested with the following model:

Equation (9.0)
Where
= natural logarithm of the number of improbities for the ith municipality
=
constant of the model;
= indicator of quality of e-government of the ith
municipality;
= indicator of quality of e-government of the ith
municipality;
=
indicator
of
quality
of
e-government
of
the
ith
municipality;
= indicator of quality of e-government of the ith municipality;
=
dichotomous variable that indicates the size of the ith municipality (0 = small or 1 = medium)
= dummy variable indicating the political-administrative region of the ith municipality,
= offset variable that indicates the number of service orders shipped to the ith municipality,
= error.
Based on the results described in the Appendix (H)(I), it can be stated that the explanatory
variable (e-gov) is negatively associated with the response variable (corruption indicator)
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(ChiQd<.001). According to the table (x), the municipalities with electronic sites in preparation have
not shown significant difference in relation to municipalities not having electronic sites. However,
the municipalities in which the sites were classified as;
a. Informative has on average 22.58 less serious improbities than those not owning a site;
b. Interactive has on average 24.36% less serious improbities than those not owning a site;
c.

Transactional has on average 42.85% less serious improbities than those not owning a
site.

TABLE 4. Change rates
E-government

Change rate for the reason:

Wald 95%

Site type / Not having site

Confidence interval

Informative

0.7742

0.6625

0.9049

Interactive

0.7564

0.5884

0.9725

Transactional

0.5715

0.3392

0.9631

Source: Brazilian Municipal Corruption Data Bank (2012)

14.Conclusions
E-government can be viewed from four different perspectives: that of the citizen (supply of public
utility services to citizens); procedures (remodeling of government processes, aiming higher
efficiency); cooperation (integration of government agencies with themselves and with other private
and non-governmental organizations, in order to streamline the decision-making process, without
loss of quality); knowledge management (creation, management and dissemination of knowledge
created and accumulated in government agencies using the appropriate repository) (LENK;
TRAUNMÜLLER, 2001). Anyway, e-government is an important instrument of social
transformation, as it serves as a means to:
 Promote citizenship and development: the e-government should be focused on the citizens
demands, the access promotion and rights consolidation (the access to public services,
information, time and displacement saving, being heard by the government, social control of
public officials actions, political participation);
 Promote the change of public organizations by means of improving citizen service and public
resources rationalization use. It does not mean only providing information and services on the
Internet, but also to make sure that the government’s presence benefits the whole society and
promote the effective access to the public services. In addition, access should be as broad as
possible, enabling e-government to build social control and political participation capacities.
 Promote the dissemination of knowledge management practices in the public administration, by
means of shared and collaborative information and knowledge production in the public sector,
enabling coordination and strategic management of public policies (essential to the integration of
the various levels of government) (BRASIL, 2007).
Along the same lines, the model of Alexandre Fernandes Barbosa et al. (2004) considers the
relations of e-government from the point of view of internal and external context:
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 Internal context: focus on public administration: involves efforts of debureaucratization,
transparency, disintermediation and operational efficiency;
 External context: focus on the citizen: involves efficacy and public services quality, the
development of information society, digital inclusion and social control (BARBOSA et al, 2004).
Regarding the e-government promotion program of the federal government, these initiatives aim
to maximize the use of information and communication technologies (ICTs) to democratize the
access of information in order to broaden the debate and popular participation in the building of
public policies and improve the quality of services and information provided. In short, one can say
that e-government policy in Brazil follows a set of guidelines, based upon three key ideas: citizen
participation; improvement of state inner management and; integration with partners and suppliers
(BRASIL, 2011b). The policy objectives are: transform the relationship of government to society
and promote interaction with citizens, businesses and government agencies; contribute to the
democratization process of the country; streamline the provision of public services and provide a
more efficient public administration – so that society may use these new tools to express itself with
the government (BRASIL, 2011c).
For all these reasons, it is not an accident the fact that in Brazilian municipalities the frequency
of improbities is negatively associated with the quality of E-government. And this is because, as
predicted by the framework, E-government raises the costs of corrupt agent. In sum, the influence
of E-Government would be particularly perceived by the corrupt agents:
 on reducing the benefits of engagement on corruption, because:


the value contracted by the government would be publicized (preventing overbilling);



the wages of the government officers would be publicized (allowing the social control of
unjust enrichment);

 on rising the costs of corrupt transactions, because:


better access to information would let the citizens (informally) and agencies (formally)
control the public decisions (specially the public budget); [increasing oversight]



better coordination between State agencies, supported by superior
management, perfects their enforcement.

information
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APPENDIX I

TABLE A. Normality test
Kolmogorov-Smirnov

a

Shapiro-Wilk

Statistic

GL.

Sig.

Statistic

GL.

Sig.

,229

960

,000

,726

960

,000

Corruption Index
a. Lilliefors Significance Correction

Source: Brazilian Municipal Corruption Data Bank (Vieira, 2012)

TABLE B. Descriptive statistics by draw
Audi

Std.
N

Std.

95% Confidence Interval

Mean

t

Minimum
Deviation

Error

Lower

Maximum

Bound

20

60

9,13

10,482

1,353

6,43

11,84

0

54

21

60

6,57

9,560

1,234

4,10

9,04

0

50

22

60

13,90

16,327

2,108

9,68

18,12

0

70

23

60

10,65

13,612

1,757

7,13

14,17

0

53

Corruption index
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24

60

10,92

14,867

1,919

7,08

14,76

0

59

25

60

10,73

13,243

1,710

7,31

14,15

0

70

26

60

8,50

9,289

1,199

6,10

10,90

0

32

27

60

9,60

11,922

1,539

6,52

12,68

0

63

28

60

8,45

12,074

1,559

5,33

11,57

0

47

29

60

11,15

15,911

2,054

7,04

15,26

0

89

30

60

10,77

13,880

1,792

7,18

14,35

0

67

31

60

9,85

14,570

1,881

6,09

13,61

0

92

32

60

7,23

9,487

1,225

4,78

9,68

0

44

33

60

9,13

11,049

1,426

6,28

11,99

0

58

34

60

5,83

7,934

1,024

3,78

7,88

0

31

35

60

4,32

6,578

,849

2,62

6,02

0

37

Total

960

9,17

12,364

,399

8,39

9,95

0

92

Source: Brazilian Municipal Corruption Data Bank (Vieira, 2012)
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TABLE C. ANOVA results by draw
Sum of Squares
Total

Mean Square

F

919562,563

959

5001,683

15

333,446

Within groups

141610,300

944

150,011

Total

146611,983

959

Between groups
Corruption index

DF

Sig.

2,223

,005

Source: Brazilian Municipal Corruption Data Bank (Vieira, 2012)

TABLE D. Descriptive statistics by political-administrative region
Audit

N

Mean

Std. Deviation

Std. Error

95% Confidence Interval
Minimum
Lower

Maximum

Lower

North

111

9,28

9,681

,919

7,46

11,10

0

53

Northest

384

15,31

15,258

,779

13,78

16,84

0

92

Midwest

78

6,55

8,502

,963

4,63

8,47

0

50

Southest

231

3,60

5,593

,368

2,88

4,33

0

38

South

156

3,54

6,842

,548

2,46

4,62

0

50

Total

960

9,17

12,364

,399

8,39

9,95

0

92

Corruption index

Source: Brazilian Municipal Corruption Data Bank (Vieira, 2012)
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TABLE E. ANOVA results by political-administrative region
Sum of Squares
Between groups
Corruption index

DF

Mean Square

27122,095

4

6780,524

Within groups

119489,888

955

125,120

Total

146611,983

959

F

Sig.

54,192

,000

Source: Brazilian Municipal Corruption Data Bank (Vieira, 2012)

TABLE F. Descriptive statistic by municipality size.
Size

Corruption index

N

Mean Rank

Sum Rank

Small

664

459,06

304815,50

Medium

296

528,60

156464,50

Total

960

Source: Brazilian Municipal Corruption Data Bank (2012)

TABLE G. Mann-Whitney Test (Monte Carlo) by municipality size

a

Corruption index
Mann-Whitney U
Wilcoxon W

84035,500
304815,500
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Z

-3,605

Asymp. Sig (2 tailed)

,000
b

Sig.

,001

Monte Carlo
(2 tailed)

Lower Bound

,000

Upper Bound

,001

99% Confidence Interval
b

Sig

,000

Monte Carlo
(1 tailed)

Lower Bound

,000

Upper Bound

,001

99% Confidence Interval

a. Grouping Variable: Size (small/medium)
b. Based on 10000 sampled tables with starting seed 118548781.
Source: Brazilian Municipal Corruption Data Bank (Vieira, 2012)

TABLE H. Statistics from Generalized Linear Models: E-gov
Parameter

G

Estimative

L
Intercept
Midwest
Northest

Std.
Error

Wald 95% Confidence

Wald Chi-Square

Pr > ChiQd

interval

1

-1.9300

0.1374

-2.1992

-1.6607

197.40

<.0001

1

0.5407

0.1854

0.1773

0.9040

8.51

0.0035

1

1.2672

0.1358

1.0011

1.5333

87.11

<.0001

CC: Creative Commons License, 2013.

104

Egov index

Size

Scale

James Batista Vieira

North

1

0.7524

0.1608

0.4372

1.0676

21.89

<.0001

Southest

1

0.1341

0.1648

-0.1889

0.4571

0.66

0.4158

South

0

0.0000

0.0000

0.0000

0.0000

.

.

Under construction

1

-0.0167

0.0928

-0.1986

0.1651

0.03

0.8569

Informative

1

-0.2559

0.0795

-0.4118

-0.1000

10.35

0.0013

Interactive

1

-0.2792

0.1282

-0.5304

-0.0279

4.74

0.0294

Transactional

1

-0.5595

0.2662

-1.0813

-0.0376

4.42

0.0356

Not available

0

0.0000

0.0000

0.0000

0.0000

.

.

Medium

1

0.4109

0.0691

0.2755

0.5463

35.37

<.0001

Small

0

0.0000

0.0000

0.0000

0.0000

.

.

0

2.9935

0.0000

2.9935

2.9935

Parameter
Source: Brazilian Municipal Corruption Data Bank (Vieira, 2012)
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TABLE I. Criteria for assessing goodness of fit
Criterion

DF

Value

Value/DF

Deviance

948

8495.0232

8.9610

Scaled Deviance

948

948.0000

1.0000

Pearson Chi-Square

948

10285.4291

10.8496

Scaled Pearson X2

948

1147.7999

1.2108

Log Likelihood

1414.5821

Full Log Likelihood

-635.7528

AIC (smaller is better)

1291.5056

AICC (smaller is better)

1291.7380

BIC (smaller is better)

1340.1541

Source: Brazilian Municipal Corruption Data Bank (Vieira, 2012)
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