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Abstract — Since 2009, by request of Concelho de Prevenção de Corrupção (CPC), every 
organization involved in managing public assets has to prepare a risk management plan for 
corruption and related infractions. 
A study carried out by CPC in 2015 revealed that these plans are useful tools to fight against 
corruption. However, the same study also indicated that most of the organizations did not follow 
a formal method to guide the execution of such plans, which resulted in significant heterogeneity 
between the various plans. 
In this context, it was developed a maturity model to assess a risk management process for 
corruption and related infractions (MARCUS). Maturity models allow organizations to understand 
how processes should evolve over time through discrete levels, diagnose their capacity and 
benchmarking.  
MARCUS was developed through an iterative process and it is aligned with the risk management 
process established by ISO 31000 standard. The best practices from risk management on 
corruption and fraud were also incorporated. MARCUS was validated by experts with relevant 
experience in the area and by its application in real context to four organizations through a self-
questionnaire. 
 It was concluded that the developed maturity model can assist an organization wishing 
to implement and improve a risk management process for corruption and related infractions and 
contributes to promote the homogenization of processes across the organizations. 
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1. Contextualization and Objectives 

All organizations are subject to corruption risks. If 
these are not properly managed, they can result 
in high levels of corruption. Corruption raises 
moral, economic and political concerns, often 
resulting in bankruptcy of organizations, high 
investment losses, significant legal costs, and 
loss of confidence in institutions and capital 
markets (CIMA, 2008). 
In order to promote a better management of 
corruption risks, “Conselho de Prevenção da 
Corrupção” (CPC), issued, in 2009, the 
recommendation n.º 1/2009. In this 
recommendation, CPC urges all organizations 
involved in the management of public assets to 
develop risk management plans for corruption 
and related infractions (PGRCIC), as well as 
annual implementation reports. 
In June of 2015, CPC published a report 
concerning the execution of PGRCIC in the 
period between 2009 and 2014. This study 

indicates that until the end of 2014, around 1,000 
organizations had already followed 
Recommendation 1/2009 and had developed risk 
management plans for corruption and related 
infractions. This study also argues that PGRCIC 
is a tool that promote better public management 
but also concluded that there is a significant 
heterogeneity between the various PGRCIC 
(CPC, 2015).  
This heterogeneity between different PGRCIC is 
related to the fact that a significant number of 
organizations conducts risk management of 
corruption and related infractions without taking 
into account the practices and procedures 
included in risk management frameworks (CPC, 
2015). 
In this context, the main objective of this 
investigation is the development of a maturity 
model to help organizations that comply with 
CPC Recommendation nº 1/2009  understanding 
how a risk management process should evolve 
over time, to diagnose the capacity of a risk 
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management process for corruption and related 
infractions and to benchmark its performance. 
Maturity models are tools that represents a path 
towards an increasingly organized and 
systematic way of doing business which usually 
involve people, organizations and processes. In 
the last years, there has been a great 
popularization of maturity models in several 
domains, for example: data management, 
information security, and project management. In 
maturity models, the evolutionary path is 
described through discrete stages. In order to 
progress through maturity levels the 
organizations need to fulfil all the assessment 
criteria from previous levels. 

2. Literature Review on Risk Management 

There are several frameworks for Risk 
Management, such as ISO 31000, FERMA, 
COSO and M_o_R. ISO 31000 is the most 
widely used framework and it is presented in 
section A.  In section B, it is presented a literature 
review on fraud risk management. 

2.1 ISO 31000 

ISO 31000 was created to establish general 
principles for risk management regardless of the 
scope. Therefore, it applies to any type of risk 
regardless of its nature and consequence 
(positive or negative). ISO 31000 establishes 
vocabulary for risk management, a set of 
performance criteria, a comprehensive process 
for risk identification, analysis, evaluation and 
treatment, and guidance on how the risk 
management process should be integrated into 
an organization (Purdy, 2010). Note that ISO 
31000 does not describe a prescriptive risk 
management system but rather defines a set of 
common principles and guidelines to implement 
risk management. Part of the process of 
implementing risk management in an 
organization is to establish the context and 
understand where it requires domain-specific 
risk management practices, methods or 
techniques. 
There are two supporting documents for ISO 
31000: Guide 73: 2009, which defines a risk 
management vocabulary, and ISO 31010, which 
provides guidance on the application and 
selection of systematic techniques for risk 
assessment. 
ISO 31000 is sometimes referred to as the 
“umbrella standard” because there are more 
than 60 references in the field of risk 
management that are aligned with this standard. 
Some known examples are: ISO 9000 - Quality 
Management, ISO 27000 – Information security 
management systems or ISO 28000 – 
Specification for security management systems 
for the supply chain. Given ISO 31000 

widespread application in the vast majority of 
countries in the world and the fact that there are 
so many risk management frameworks aligned 
with it, the  following definitions of terms related 
to risk management in ISO Guide 73 are 
accepted in a semi-canonical way: 
1. Risk: "Effect of uncertainty in achieving 

objectives" (ISO, 2009a). Since an effect is 
considered a deviation from what is 
expected, it can be positive or negative. 
Normally, risk is expressed as a function of 
the probability of a particular event occurring 
and of its potential consequences. 
Uncertainty is associated with the state of 
information deficiency (even if only partial) 
necessary for the understanding and 
knowledge of a given event, its consequence 
or probability; 

2. Risk Management: "Coordinated activities to 
direct and control an organization with 
regard to risk" (ISO, 2009a); 

3. Risk Management Framework: “Set of  
components that provide the foundations 
and organizational arrangements for 
designing, implementing, monitoring, 
reviewing and continually improving risk 
management throughout the organization” 
(ISO, 2009a). 

Similarly, the risk management process defined 
in Figure 1 is accepted as a standard regarding 
which activities should comprise a risk 
management process. Therefore, risk 
management is an iterative process where, as 
the first step, the context should be established 
in order to identify internal and external factors 
that can influence the remaining activities of the 
process. Risk assessment is the sub-process of 
identifying existing risks in the pre-defined 
context, analyzing the identified risks typically 
regarding its severity and evaluating where 
identified risks are compared using the previous 
analysis in order to prioritize treatment. Using the 
output of risk assessment, in risk treatment, 
stakeholders define a risk treatment plan that 
consists of a set of controls (actions) that 
mitigate the identified risks. Throughout the 
mentioned activities is essential that all relevant 
stakeholders are consulted and informed 
(communication and consultation phase) to 
assure accurate identifications and estimations. 
Additionally, the risk information defined in each 
activity should be constantly monitored 
(monitoring and review phase) in order to assure 
that is constantly updated. According to ISO 
31000, the Risk Management Process (Figure 1) 
consists of the "systematic application of 
management policies, procedures and practices 
to the activities of communication, consultation, 
establishment of the context and identification, 
analysis, treatment and monitoring and risk 
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review" (ISO, 2009b). The risk management 
process must be integrated both in the 
management of the organization and in the 
practices and culture of the organization and 
must be adapted to each organization and its 
own processes. Risk management activities 
should be documented and properly recorded 
(ISO, 2009b). 

 

2.2 Fraud Risk Management 

Corruption and related infractions are within the 
scope of fraud. AS (2008) defines fraud as 
“dishonest activity causing actual or potential 
financial loss to any person or entity including 
theft of moneys or other property by employees 
or persons external to the entity and where 
deception is used at the time, immediately before 
or immediately following the activity”. 
CPC does not provide any framework to guide 
the implementation and execution of a risk 
management process for corruption and related 
infractions. On the other hand, organizations in 
other countries have already conducted 
research efforts in this field. Namely in Australia, 
there is a standard, AS-8001, which aims to 
suggest an approach to control fraud and 
corruption risk (AS, 2008). There are also works 
developed by practitioners such as Deloitte and 
KPMG.  
In 2011, the British Standards Institution (BSI) 
issued the BS 10500 standard, which preceded 
the ISO 37001 standard, issued in 2016. The BSI 
10500 and ISO 37001 present similar content, 
but they have a different structure. Both were 
developed to help organizations implementing 
an anti-bribery management system. ISO 37001 

contains measures that organizations must 
implement in order to prevent, detect and deal 
with bribery, as well as guidance on how to 
implement the anti-bribery management system 
(ISO, 2016). Although this reference focuses on 
fighting against bribery, ISO argues that 
organizations may choose to broad the scope of 
the anti-bribery management system proposed 
by standard to include other activities that also 
constitute fraud. 
Even though CPC does not provide a risk 
management framework for corruption and 
related infractions, this entity issued a guideline 
to assist organizations to develop risk 
management plans for corruption and related 
infractions.  This plans must be divided into 4 
parts. Part I should describe the structure of the 
entity and its stakeholders. In this part, the 
organization must also justify the importance of 
its existence. In Part II, the risks of corruption 
and related infractions must be identified and  
assigned to each organizational unit. Risks 
should be classified as: high, moderate or weak. 
In order to achieve this classification, it is 
necessary to take into account the probability of 
occurrence and the severity of the potential 
consequence. Part III should indicate the 
measures to prevent the occurrence of risks. In 
the document, there is a list of measures that can 
be applied. It is also mentioned that 
organizations can use recommendations from 
frameworks such as FERMA or COSO to guide 
the implementation of their risk management 
processes for corruption and related infractions. 
In Part IV, strategies for evaluation, follow-up 
and correction of the proposed measures should 
be presented. 

  
Figure 1 – ISO 31000 RM Framework and Process (ISO, 2009b) 
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In July of 2015, the CPC approved a new 
Recommendation (CPC, 2015c), in which this 
entity urges the organizations to communicate 
and provide training regarding the organizations’ 
PGRCIC and publish them in the organizations’ 
website. 

3. Literature Review on Maturity Models 

The history of early maturity models goes back 
to theories of the hierarchy of human needs 
(Maslow 1954), economic growth Kuznets 
(1965) and the progression of information 
technology in organizations (Nolan 1979). These 
types of models were created to describe the 
development of an entity over time (Ahern et al., 
2004). These types of models are based on 
product quality principles developed during the 
"quality revolution" by authors such as Shewart, 
Deming, Juran and Crosby (Paulk et al., 1993). 
Currently, the two major references of maturity 
models are CMMI and ISO 15504 (Maier et al., 
2012), both of which are related to Software 
Engineering processes. 
In general, maturity can be defined as "an 
evolutionary progression in the demonstration of 
a specific skill or in the achievement of an 
objective from an initial state to a desired final 
state" (Mettler, 2009). There are also definitions 
of maturity that are directly related to a specific 
domain. As in this work it is developed a maturity 
model applied to a process of risk management, 
it is also important to define maturity applied to a 
process. Maturity can then be defined as the 
"degree to which an organization executes 
processes that are explicitly and consistently 
documented, managed, measurable, controlled, 
and continuously improved. Maturity can be 
measured through appraisals" (CMMI, 2010). 
Another fundamental concept is capability that is 
defined as "an organization's competence to 
perform a specific activity or achieve the desired 
performance in a predictable and consistent 
manner" (Van Loon, 2015). According to Van 
Loon (2015), a maturity model is a sequence of 
maturity levels for certain objects, usually 
people, organizations or processes. In these 
models is represented the evolutionary path, 
anticipated, desired or typical, through discrete 
levels. In addition to the above, these models 
provide the necessary criteria to reach each of 
the model's maturity levels. Thus, maturity 
models allow organizations to see in which 
maturity level certain objects are. The maturity 
levels are organized from an initial level of lower 
capacity to an advanced level corresponding to 
the maximum capacity of the reality in question. 
In order to reach higher maturity levels it is 
necessary that there is a continuous progression 
of the capability of a given object. 

The concept of process is also fundamental in 
the course of this paper, and can be defined as 
a "set of interrelated activities that transforms 
inputs into outputs" (CMMI, 2010). CMMI (2010) 
defines maturity model applied to processes as 
"a model that contains the essential elements of 
effective processes for one or more areas of 
interest and which describes a path of 
evolutionary improvement from an ad hoc state, 
immature processes to disciplined processes, 
mature processes with good quality and 
effectiveness" (CMMI, 2010).  
“Maturity models applied to risk management are 
useful tools in understanding the degree of 
sophistication of an organization's risk 
management process, its reliability and 
effectiveness in identifying, assessing and 
managing risks and opportunities” (Chapman, 
2011). Maturity models are also useful tools for 
benchmarking in order to obtain competitive 
advantages (Hillson, 1997). The first risk 
maturity model identified in bibliography was 
proposed by Hillson (1997) and it was not design 
to any specific domain. Hillson (1997) describes 
four maturity levels which he names: naive, 
novice, normalized and natural. Authors such as 
Chapman (2011), Murray-Webster (2010) and 
RMRPC (2002) developed risk maturity models 
similar to Hillson’s Maturity model. These models 
are structured in a Matrix which contains 
capacity levels, dimensions (some authors use 
names such as competencies, perspectives or 
attributes) and criteria.  
Dimensions are different viewpoints of the 
maturity model subject. For example, Hillson's 
(1997) maturity model evaluates four 
dimensions risk management, that is, four 
different viewpoints: process, culture, 
experience, and application. The assessment 
criteria correspond to the practices that an 
organization needs to implement to develop its 
risk management capabilities. These 
assessment criteria are usually related to the 
content of risk management process, application 
of the process, training provided to the personnel 
to understand and implement the process, 
supervision of the process by the management 
and incorporation of the process in the 
organization. The matrix cells contain a 
description of the risk management maturity 
assessment criteria required for each level of 
capacity. 
Most of the identified models have between four 
and six levels, and in most cases, level 1 
corresponds to organizations that do not have a 
structured approach to risk management. In 
such organizations, there is no realization of the 
need to manage risk and deal with uncertainty. 
Even if there are some activities related to risk 
management, they are carried out in an ad hoc 
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manner and are tendentiously reactive, and most 
often there is no attempt to learn from the past or 
to prepare for the future. Any risk management 
activity is very dependent on the individual 
capabilities of the workers. In organizations at 
the next level (level 2), risk management is 
usually the responsibility of a limited number of 
individuals. Risk is managed differently at 
various levels of the organization and there is no 
integration, which results in a failure to fully 
exploit the potential benefits of risk 
management. In the levels between level 2 and 
the highest level of the model the capability of 
risk management increases. At the highest level 
there is a fully proactive approach in which equal 
and positive risks are taken into account, with 
risk management being used as a competitive 
advantage. There is also continuous progress, 
all employees know how to manage risks and 
their role in risk management is explicit in their 
contracts. 
There are also risk management models for 
specific domains such as: complex product 
systems projects (CoPS) proposed by Ren and 
Yeo (2004), manufacturing engineering by Shah 
et al. (2009) and construction organizations by 
Zou et al. (2010). 
Cienfuegos (2013) argues that a significant 
number of the maturity models applied to risk 
management have design flaws. Some of these 
models have few theoretical foundations and do 
not explicitly explain the logic behind maturity 
levels. Cienfuegos (2013) also claims that 
significant number of maturity models do not  
cover the whole risk management process. 
Maturity models have generally been criticized 
by some authors for oversimplifying reality (De 
Bruin et al., 2005), as well as ignoring the 
existence of other possible paths to maturity 
(Teo e King, 1997). One significant debility within 
this domain is the lack of specific contributions 
regarding how to develop maturity models. 
Moreover, most authors rarely describe their 
development process.  Becker et al. (2009) 
noted that some authors do not provide a 
clarification of the motivations behind their 

maturity models, which led to the development 
of maturity models that are very similar and have 
a degree arbitrariness in their development and 
application  

4. Research Method 

The research method used to conduct this work 
was the Design Science Research Methodology 
(DRSM) (Hevner et al., 2004; Peffers et al., 
2007). DSRM can be seen as “a designer 
answering questions relevant to human 
problems via the creation of innovative artifacts, 
thereby contributing new knowledge to the body 
of scientific evidence. The designed artifacts are 
both useful and fundamental in understanding 
that problem” (Hevner et al., 2004). In literature, 
there are only a few development procedures for 
maturity models. One of this procedures was 
developed by Becker et al. (2009) and has 
already been used by a significant number of 
other authors to guide the development of 
maturity models in several domains. Becker et 
al. (2009) presents 8 requirements for the 
development of maturity models, and then 
presents a well-argued claim that consensual 
maturity models such as CMMI and ISO 15504 
comply with this requirements. This said 
requirements are: 

 R1 (Comparison with existing models) - 
existing maturity models should be analyzed 
and compared as a way to support the need 
to develop a new maturity model or simply to 
improve an old maturity model. 

 R2 (Iterative procedure) - the development of 
maturity models must follow an iterative 
process. 

 R3 (Assessment) - the principles, premises, 
utility, quality and effectiveness of maturity 
models must be evaluated iteratively. 

 R4 (A multi-method procedure) - several 
methodologies should be used in the 
development of maturity models, and these 
must be duly substantiated. 

 

 

 
Figure 2 – Development Method based on Becker et al. (2009) 
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 R5 (Identifying the relevance of the problem) 
- it should be demonstrated how important 
the solution of the problem is for researchers 
and / or practitioners. 

 R6 (Problem definition) - before starting the 
development of a model, the application 
domain, the application conditions and the 
expected benefits of the maturity model must 
be defined. 

 R7 (Presentation of results to a target 
audience) - The conditions of application and 
the needs of the users are reflected in the 
presentation of the maturity model. 

 R8 (Scientific documentation) - there must be 
a correct documentation of the process of 
construction of the maturity model, which 
must be detailed, covering each step of the 
process, the parties involved, the methods 
used and the results. 

This procedure also provides a rigorous and 
reliable development process according to the 
DSRM guidelines of Hevner et al. (2004). For all 
the reasons stated before, the method used to 
guide the development of MARCUS is based on 
the procedure and requirements defined by 
Becker et al. (2009). Two iterations were 
executed during the development of MARCUS, 
as seen in Figure 2. The first step was the 
identification and contextualization of the 
problem studied in this work. Then, it was carried 
out a literature review with the purpose of 
deducing assessment criteria to asses a risk 
management process for corruption and related 
infractions. The assessment criteria deduced are 
mutually exclusive. All the assessment criteria 
deduced for MARCUS are aligned with the risk 
management process defined in ISO 31000. ISO 
31000 is comprehensive and can be "applied to 
any type of risk, whatever its nature", hence in 
this work it was used for corruption and related 
infractions risks. Besides ISO 31000, were also 
used in the deduction of assessment criteria 
references in the domain of fraud risk 
management, in particular ISO 37001 and the 
CPC Recommendation.  
The 5 maturity levels for MARCUS were 
deduced based on the levels proposed by CMMI. 
CMMI is one of the most consensual maturity 
models and several authors use this approach 
and adapt CMMI levels to their maturity models. 
The assessment criteria were then assigned to 
the maturity levels previously deduced. The 
developed maturity table only has a single 
dimension (attribute, skill, perspective) and 
cannot be represented as a matrix, as opposed 
to a significant number of maturity models of risk 
management studied in the bibliography. This 
choice was motivated by the fact that MARCUS 
describes how a risk management process for 

corruption and related infractions should evolve 
over time, so this is the only dimension of the 
maturity model. To reach a certain level of 
maturity, the organization needs to comply with 
all assessment criteria of this level and all 
previous assessment criteria. Then, it was 
developed an assessment method for MARCUS 
through a questionnaire. This method is often 
used in maturity models developed in academic 
works, because it does not require many 
resources, it is flexible and more accessible, 
which make it easier to reach more 
organizations. Since the maturity evaluation will 
be done through a questionnaire, the selection 
of respondents within the organizations is of high 
importance, since it is necessary to ensure an 
accurate representation of organizational 
characteristics that are going to be assessed 
(Enticott et al., 2008). 
After the development of the questionnaire for 
MARCUS, a specialist in risk management and 
another in maturity levels performed a validation. 
The recommendations and suggestions made 
by the experts were incorporated into MARCUS, 
thus finalizing the first iteration. In the second 
iteration, both MARCUS and the assessment 
questionnaire were validated through their 
application in four different organizations. After 
this application both MARCUS and the 
questionnaire were further revised to the final 
version presented in this work, based on what 
was learned. 

5. Model presentation 

The proposed maturity model (presented in 
Figure 3) was developed accordingly to the 
methods previously described. Based on CMMI 
(2010) the following five maturity levels were 
created: 
 

 Level 1 – Initial; 

 Level 2 – Managed; 

 Level 3 – Defined; 

 Level 4 – Quantitatively Managed; 

 Level 5 – Optimizing. 

 
To reach level 1, the organization needs to be 
aware that a Risk management process for 
corruption and related infractions is needed as a 
relevant function of the organization. 
Furthermore, basic risk management tasks are 
performed. As a result, at maturity level 1 (Initial), 
the organization has a perception of the need for 
a risk management process. The organization 
may apply some risk management activities but 
they are mostly ad-hoc and chaotic. This actions 
tend to be reactive instead of preventive. The 
organization does not provide a stable 
environment to establish a risk management 
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process for corruption and related infractions. 
Risk management results are unpredictable and 
hard to replicate and tend to depend more on the 
competences of the people in the organization 
than the use of a proven process. 
At maturity level 2 (Managed), the organization 
makes an effort to plan and perform the activities 
of risk management process in line with the risk 
management policy established by the 
organization with the stakeholders. Despite this 
efforts, risk management for corruption and 
related infractions ends up being influenced by 
the repetition of actions that have worked in the 
past instead of a formal process.  Risk 
management activities are assigned to people 
with capabilities, clear responsibilities and 
enough resources to produce repeatable results 
in some extent. At this level, the organization 
lacks uniformization in the risk management for 
corruption and related infractions and it can be 

significantly different across departments within 
the organization. 
At maturity level 3 (Defined), the Risk 
management process is characterized, 
understood and described in standard 
procedures, tools and methods. The process is 
used to establish consistency across the 
organization and there is a centralized approach 
to risk management. The risk management 
process is improved over time. 
At maturity level 4 (Quantitatively Managed), the 
organization applies quantitative and statistical 
methods to manage, measure and evaluate the 
risk management process. 
Finally, at maturity level 5 (Optimizing), the risk 
management process is continuously improved 
based on the data gathered in the previous 
levels. Everyone is committed to risk 
management and it is considered as a strategic 
tool. This kind of organization is always 

 
Figure 3 – Risk Management Maturity Model 
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innovating and developing the risk management 
process. Therefore, organizations at this 
maturity level make scientific contributions to the 
development of risk management as a domain.  
To improve from level X to level X+1, the 
organization must comply with all the criteria 
from level X, which makes this maturity model 
follow a “stages” approach. What an 
organization can expect from progressing 
through the maturity levels is that their risk 
management process for corruption and related 
connections process will become increasingly 
managed, defined and optimized.  
According to Becker et al. (2009), the evaluation 
step of the maturity model also includes the 
“conception of transfer and evaluation”. This 
means that there should be a description of the 
rationale behind the development of the 
questionnaire to be used to assess an 
organization’s risk management maturity. For 
this purpose, it was created a questionnaire that 
contains a question for each assessment criteria. 
Table 1 presents an example of a question from 

the questionnaire. Each question contains the 
following information: 
 
1. ID: Identifies the maturity level that question 

belongs to, as well as, number of the question 
in the overall questionnaire (As an example, 
question “3.10” is the tenth question for 
maturity level 3); 

2. Title: Depicts the main topic the question 
refers to; 

3. Question: Details the question itself; 
4. Objective: Details the objective of that 

question, what knowledge the question 
intends to capture; 

5. Notes: Clarifies some aspects and/or terms 
of the question or details examples of 
evidences to substantiate the answer for the 
question; 

6. Answers: Depicts the two possible answers 
to the question, yes or no; 

7. Source: Details the source from which that 
specific question originates. 

 
An example of a question from the assessment 
questionnaire is detailed in 
Table 1. This is the third question used to assess 

maturity level 4 in MARCUS. Its focus is on 
“process performance analysis”. 

6.  Maturity Model Validation 

The validation of MARCUS occurred in two 
phases.  
 
First phase of validation: The first phase of the 
validation was carried out by two experts with 
relevant experience in the area and occurred at 
the end of the first iteration. Since MARCUS was 
designed to assess a risk management process 
for corruption and related infractions, the 
assessment criteria were deduced exclusively 
for the risk management process defined by ISO 
31000. However, the validation carried out by the 
experts led to the conclusion that it would also 
be necessary to deduct assessment criteria from 
the framework defined by IS0 31000. Even 
though these criteria are not part of the risk 
management process, they are essential in the 
implementation of the risk management process. 
The experts also suggested changes in several 
criteria. For instance, some criteria were 
grouped, others were eliminated because they 
were not exclusive or were deemed not relevant 
for scope of MARCUS. There were also some 
criteria that were assigned to a different maturity 
level.  
 
Second phase of validation The second phase of 
validation was carried out through the application 

 
Table 1 – Example of a question from the Assessment Questionnaire 

ID 4.3 

Title Process Performance Analysis 

Question Is Process Performance analysed? 

Purpose The purpose is to identify if the selected measures are analysed to characterize 
the performance of the organizations’ risk management process for corruption 
and related infactions. 

Evidences/Notes Analyse the collected measures to establish a distribution or range of results that 
characterize the expected performance of the organizations’ risk management 
process for corruption and related infractions. This analysis should include the 
stability of the risk management process for corruption and related infractions, 
and the impacts of associated factors and context. Related factors include inputs 
to the risk management process for corruption and related infractions and other 
attributes that can affect the results obtained. The context includes the business 
context (e.g., domain).  

Answers No: Process Performance is not analysed. 

Yes: Process Performance is analysed. 

Source CMMI for Development 1.3 – Organizational Process Performance (CMMI, 2010) 
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of  MARCUS and its assessment questionnaire 
to four organizations: Agência para a 
Modernização Administrativa (AMA), Instituto 
Superior Técnico (IST), Imprensa Nacional da 
Casa da Moeda (INCM), Laboratório Nacional 
de Engenharia Civil (LNEC).  
The results were in line with what was expected. 
MARCUS is capable of determining the maturity 
level of a risk management process for 
corruption and related infractions, allowing the 
organizations to benchmark their processes. 
MARCUS also indicates the assessment criteria 
that the organization has already been able to 
meet and the assessment criteria that the 
organization needs to meet in the future if the 
organization wishes to reach a certain maturity 
level. This allows organizations to understand 
their strengths and weaknesses and how a risk 
management process for corruption and related 
infractions should evolve over time. 
Respondents in general understood the 
questions, their purpose and the 
evidences/notes. However, sometimes it was 
necessary to provide additional clarification in 
order to facilitate the comprehension of the 
questionnaire. This led to a revision in the 
language used in MARCUS questionnaire to 
make it more understandable. It was also 
requested feedback from the respondents about 
MARCUS and all of them agreed that it is a 
useful tool for a risk management process for 
corruption and related infractions. 
Regarding the results obtained through the 
application of MARCUS, three organizations 
achieved the maturity level 2: LNEC, INCM and 
AMA. This indicates that their risk management 
processes for corruption and related infractions 
is characterized by the existence of a risk 
management plan, involvement of stakeholders 
and the execution of risk management activities 
by persons with defined responsibilities, 
capabilities and resources to generate results 
somewhat repeatable. In spite of being in level 
2, these organizations already meet a significant 
number of criteria from maturity level 3. It was 
also concluded that IST is the only organization 
that has reached maturity level 3, which means 
that performs a consistent and centralized risk 
management process for corruption and related 
infractions. None of the organizations analyzed 
achieved maturity levels 4 and 5. 

7. Conclusions and future work 

There is a significant heterogeneity between risk 
management plans for corruption and related 
infractions. To address this issue, this work 
proposes a maturity model to assess risk 
management processes for corruption and 
related infractions, MARCUS.  

After analyzing the main risk management 
frameworks, it was concluded that risk 
management should be executed as a process. 
ISO 31000 is considered the most consensual 
framework because it has no inconsistencies, 
has been elaborated by a large number of risk 
management specialists from several countries 
and is easy to interpret and practice. Therefore, 
it was concluded that a maturity model for risk 
management should be aligned with this 
standard. 
The state of the art of maturity models applied to 
risk management has led to the conclusion that 
there is only a small number of maturity models 
in this domain. Also most of the studied models 
have serious design flaws, namely: they do not 
explain the logic behind the development of 
maturity levels, do not cover the whole risk 
management process or the author do not 
specify a formal method for the maturity model 
development. Although maturity models exist in 
the area of risk management applied to specific 
sectors, there are not maturity models applied to 
the management of fraud risk in the literature. 
In order to avoid the design failures mentioned 
above. Thus, the maturity model development 
method used was adapted from the iterative 
process defined by Becker et al. (2009). This 
choice was based on the fact that it is one of the 
processes for the development of maturity 
models that is more consensual among the 
scientific community and has already been used 
in the past in the development of other maturity 
models.  
The validation of MARCUS occurred in two 
phases. A first one was made by specialists, one 
in risk management and another in maturity 
models, and a second validation through the 
application of MARCUS to real cases. From the 
validation with experts it was possible to 
conclude that MARCUS needed changes before 
being applied in a real context. From the 
application of MARCUS it was concluded that 
the results obtained are in line with what was 
expected. MARCUS served as a governance 
instrument that could be used by organizations 
to analyze and evaluate the current strengths 
and weaknesses of the risk management 
process for corruption and related infractions. 
The model is not restricted to analytical purposes 
only. It can also be used to derive a roadmap 
towards an evolutionary improvement of a risk 
management process for corruption and related 
infractions regarding its capabilities and its 
effectiveness and efficiency. MARCUS can also 
be used for benchmarking with other 
organizations. 
The answers to MARCUS questionnaire were 
collected in meetings with people from the 
organizations responsible for risk management 
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process for corruption and related infractions. 
This made it possible to understand whether 
respondents understood the questions, their 
purpose and the evidence/notes. The 
questionnaire was largely understood by the 
respondents and respondents agreed that 
MARCUS is a useful tool for a risk management 
process for corruption and related infractions. 
Finally, it was concluded that MARCUS was able 
to carry out what was intended and could be 
used in the future to promote a more efficient and 
systematic risk management process for 
corruption and related infractions and contribute 
to a homogenization of risk management 
processes for corruption and related infractions 
across organizations. 
Since this work was able to validate MARCUS, it 
can be applied to a greater of organizations and 
the results can studied in future works. It is also 
possible to adapt and generalize to MARCUS to 
other fields within domain of risk management, 
because MARCUS uses concepts from ISO 
31000, which are applied to any kind of risk 
regardless its nature.  It is also possible to further 
develop MARCUS by making in more specific to 
a particular sector of activity. 
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