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The control of performance through indicators is a very important management tool for companies. The EVM 
(earned value management) indicator has been used as a management tool in various types of projects. It has been widely 
used in construction engineering; however, some authors have identified differences in its use between theory and practice. 
The main objective of this paper is to compare the practice in the market to the theory of EVM in civil construction projects 
in the public sector in Brazil.

A study case was conducted of three construction pro-jects in the public sector. The results of the survey were 
analysed on the basis of a qualitative approach which indicated differences concerning the theory and practice of EVM. With 
the aim of verifying these dif-ferences, the applicability of the model was analysed from the point of view of relevance and 
adequacy. Later, a detailed study from the perspective of the training and practices of project management was conducted 
in the contracting companies.

Keywords: project management; EVM; earned value management; performance in civil construction.

Abstract

1. INTRODUCTION

Kahn (2011) emphasizes the importance of research in 
order to improve performance in development projects in 
emerging countries. He describes the four BRIC countries 
(Brazil, Russia, India and China), referred to as the world’s 
factory (China), the garden of the world (Brazil), the gas in 
the world (Russia), and the back office of the world (India). 
South Africa is added to the group of BRIC countries as the 
world’s jeweller and is indicated as a gateway in Africa to the 
BRIC countries, having considerable experience in mining 
exploration, extraction and the processing of minerals.

Garces et Silveira (2002) outlines the legal mechanisms for 
disseminating the restructuring of all activities in the public 
administration in Brazil. They detail the form of integration of 
principles in project management in Brazilian public projects 
and define the position of the project manager and his/her 
main responsibilities, and describe how new legal mechanisms 
create the mandatory annual performance monitoring of 
Brazilian public projects.

Increased competition on a global scale and rapid 
technological development has caused companies to 
improve the internal controls of their own and their 
customers’ projects (Kim et al., 2003).Indicators are essential 
management tools in monitoring and evaluating project 
activities, as they allow the achievement of goals to be 
monitored as well as advances and improvements in quality 
to be identified. To monitor the project is to compare the 
current with the planned situation, determining if the costs 
and the schedule are progressing according to plan, in order 
to take corrective action when needed (De Marco et Timur, 
2013).The performance indicator in engineering projects 
is particularly important because it allows problems that 
may occur during the course of the project to be foreseen, 
enabling adjustments and corrections, as well as avoiding 
deviations from the plan. EVM (earned value management) 
is a powerful tool in managing scope, time and costs, 
allowing scheduled performance indices and costs to be 
achieved (Anbari, 2003).

Research conducted by the ICPMA (International Council 
for Project Management Advancement) (2002) shows that 
the EVM is the most used performance index in construction. 
Table 1 shows the percentage use of the indicator in each 
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segment of the industry. Eighty per cent of businesses in 
civil construction use it, as do 76.47% of those in other 
engineering areas and 56.47% of those in IT (information 
technology). Construction is a type of complex project with 
many uncertainties; however, despite the different cost 
controls, the construction industry has adopted the EVM 
indicator to control cost (Al Jibouri, 2003).

Type of Project Percentage of 
Responses

Civil Construction 80.00%
Engineering 76.47%
IT 56.47%
Defence 51.76%
Finance 32.94%

Processing 31.76%
Human Resources 17.65%
Other        8.24%

Table 1 – Percentage of EVM implementation by project type

Source: ICPMA (2002) 

Despite being well known in the market, EVM application 
in projects is not simple. Depending on how the indicator is 
used, performance variations may occur disguising the real 
situation. It is necessary, therefore, to define appropriate 
processes to achieve earned value. It is important to 
consider the choice of a suitable methodology to monitor 
performance by using earned value (Fleming et Koppelman, 
2010). According to Kim et al. (2003), the greatest problems 
in using EVM refer to understanding the methodology. 
According to the (PMI Standard EVM 2nd ed.,2011), for 
successful EVM use it is necessary for the company to have 
in place an information system, together with policies and 
procedures for its use, as well as proper training for the 
project team. According to Kim et al. (2003), the use of 
integrated software for project management is crucial to the 
success of EVM implementation.

In comparison with other industries, the construction 
industry has been left behind as far as the use of EVM is 
concerned. In addition, it has had difficulty in adapting the 
EVM methodology to practice (De Marco et Timur, 2013). 
According to Fleming et Koppelman (2010), the most 
worrying factor is the fact that many construction companies 
use the planned value of costs and the present value of costs 
without considering a third dimension, the aggregate value. 
According to Song (2010), the aggregate indicator is known 
in the construction industry as aggregate hours or aggregate 
dollars.

This research aimed to investigate whether differences 
exist between theory and practice in the use of EVM in the 
construction industry in the public sector in Brazil and the 
possible causes of this discrepancy. 

2. EARNED VALUE MANAGEMENT

The earned value indicator evaluates the performance 
of projects in three key dimensions: schedule, scope and 
cost. These three dimensions are recognized by the PMI 
(Project Management Institute) as the “iron triangle” and 
their importance is recognized for their efficiency in project 
control PMBOK (2013). The earned value indicator is derived 
from the cost of each phase of the project. To ascertain the 
value of the indicators, the activities need to be quantified in 
terms of cost and completion dates for each task. According 
to Vargas (2008) the earned value technique meets the goal 
of linking time, scope and cost.

The EV indicator is ascertained from the completed 
activities and their associated value called EV. Figure 1 
illustrates the baseline budget or planned cost, called the PV 
(planned value), the EV and the AC (actual cost).

Figure 1 – EV graph

Source: Adapted by the author from Vargas (2008)

The ANSI / EAI 748 (1998) define 32 processes for the 
implementation of EVM; these processes were further 
simplified by PMI (Project Management Institute) 1996. 
According to Fleming et Koppelman (2010), this simplification 
brought great acceptance of the use of the indicator and can 
be fully utilized in projects of any size.

In the analysis of the implementation of procedures for 
EVM, it was also necessary to identify the main processes 
of the EVM of the companies selected. In Figure 2 details 
the main processes of the planning and operation cycles of 
the EVM.
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Figure 2 – Indicator value (EVM) processes.

Source: Adapted by the author from PMI Standard    EVM (2011).

According to PMBOK (2013), to perform the tasks of the 
project it is important to divide the work into smaller pieces, 
so that it is easy to define and control. The lower parts of the 
division of scope are known as the WBS (work breakdown 
structure) and to establish the WBS it is necessary that all the 
previous processes and management projects are already 
completed, such as the project charter, strategy, stakeholder 
management, requirements documents and scoping.

According to Fleming et Koppelman (2010), the cost 
account plan should integrate the WBS with the work to be 
performed, allowing measurements of cost for each WBS 
item. The process to “define cost account plans” uses the 
division of work packages previously defined by WBS. Each 
work package will have an account code already defined 
by the WBS and will provide the basis for analysing the 
expenses.

According to Kerzner (2010), establish budget defines the 
cost of each item of the WBS, which in sum should be the 
total cost of the project. The budget shall include items of 
direct cost, indirect cost, materials and human resources 
for each activity and also reserve funds. This cost shall be 
allocated in the cost accounts plan defined previously. 

According to De Marco et Timur (2013), develop schedule 
process defines the baseline schedule, setting the start and 
end dates of each activity of the project. The cost of each 
work package should be added to the schedule; therefore, 
the final schedule integrates the cost and timelines of the 
project and will be used to measure the baseline performance 
known as the PMB (performance measurement baseline).

According to PMI Standard EVM (2011), determine 
measurement methods process is clearly defined as 
quantifying each item. This measurement will depend 
on the type of contract and also the type of activity to be 
carried out. The types of activity are: discrete effort, shared 
effort and level of effort. Discrete effort can be broken down 

as: fixed formula weight milestones, per cent complete and 
physical measurement.

Kerzner (2010) argue that after completion of the planning 
processes, the operating cycle begins. In order to control 
the execution, it is necessary to evaluate the performance 
variation, considering the work done within the established 
period of measurement. The change in project performance 
is ascertained by comparing the predicted value (baseline 
design) with the amount realized .When starting the 
operation cycle, the work authorization document must be 
issued.

According to Fleming et Koppelman (2010), In accordance 
with performance in the time period, the schedule, aggregate 
costs and actual costs should be updated. The update of the 
actual cost must include the cost of materials and services 
during the evaluation period. Each cost item should have 
been previously established in the account plan.

According to De Marco et Timur (2013), the manage 
performance process the value of the cost performance 
indicator, CPI (cost performance index), and schedule 
performance indicator, SPI (schedule performance index), 
will be evaluated.

The change control process provides the controls to 
change the project and still provide corrective measures in 
the event of deviations in the time and cost indices (PMI 
Standard EVM, 2011).

Lipke (2013)  argues that despite the fact that EVM has 
been used for the last 40 years, its use is not simple and 
requires complex management that involves schedule 
control, precise control of costs and control of the aggregate 
value (work done). The author further argues that the 
classification of maturity in project management by OPM3 
(Organizational Project Management Maturity Model) using 
indicators begins at maturity level 2 (managed) and evolves 
to higher levels.

Research developed by Vargas (2003) in three constructions 
projects identified the following critical factors for EVM 
use: management support, team qualification and defined 
project scope. According to Valle (2006), the critical factors 
for EVM use are: indicator report, schedule control, assigning 
responsibilities to each item in the WBS, management 
support, team qualification, scope well defined, workflow 
and activities, continuous learning process. According to 
Kim et al. (2003), the training in and practice of EVM are 
critical success factors. Fleming et Koppelman (2010) argue 
that, for the use of such an indicator, it is necessary for the 
company to be mature enough. It appears that maturity 
in project management and training in EVM are common 
requirements among the authors cited in this article.
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3. PROJECT MANAGEMENT MATURITY

Some maturity models in project management have 
been developed by the scientific community: all models are 
based on the idea of assessing organizational competence in 
performing project management activities. Kim et al. (2003), 
Song (2010), Lipke (2013)

Project management maturity, according to the PMBOK 
(2013) model, is based on OPM3 (2013). The levels of 
maturity defined are:

• Level 1 – The use of project management practices in 
the organization are practically non-existent. There is no 
interest in recognizing the benefits from the use of project 
management practices. When there is some recognition, it 
is merely to meet certain requirements for a client in hiring 
the services of the organization.

• Level 2 – The need to implement processes and 
methodologies that support project management and 
measuring indicators are perceived. The importance of 
acquiring knowledge in project management is recognized. 
Project Managment covers scope, time and cost.

• Level 3 – The processes are integrated and there is 
support from top management. Project management 
methodologies based on guides and checklists are used. 
Training in project management is continuous. Project 
management is part of the company’s culture and its 
benefits are recognized.

• Level 4 – A project management office is established 
and this is dedicated to continuous process improvement 
and project documentation. Measurements (benchmarking) 
covering the quantitative and qualitative aspects of the 
projects are undertaken.

• Level 5 – Project management is optimized and 
continuous improvements from lessons learned are 
documented and used in projects. There is continuous 
strategic planning for project management.

It was verified that, according to the levels previously 
described, measurement with the indicators starts only 
from level 2 of maturity.

According to the research into maturity in project 
management undertaken by Prado (2012), the average 
maturity in construction companies is low according to the 
assessment made in 2012.

4. METHODS

The research has been characterized as applied or 
technological because it creates products and processes for 
immediate and practical application, as far as performance 
indicators in projects and engineering works are concerned. 

The approach is exploratory as it attempts to clarify facts 
seeking greater familiarity with the problem. The relevance 
in the scientific international literature is presented by 
Figueiredo (2009) who highlights the shortage of conceptual 
contributions as well as of management contributions. The 
latter focused on the improvement of design, implementation 
of empirical research and innovation strategies in project 
management from the perspective of technological learning 
in the context of emerging economies. Such a view will 
hopefully contribute to enlarging the comprehension of the 
complex process of technological development as well as of 
project management.

The sequence of the methodology used is shown in figure 
3.

Figure 3 – Methodological sequence

Source: Authors 2014

Initially, the literature on the subject will be reviewed and 
a problem situation will be formulated and then hypotheses 
built. Finally, through study case, the differences mentioned 
in the literature identified.

The results were validated through study case with a 
qualitative approach, where observation as well as document 
revision and informal interviews with engineers and 
technicians in the planning sectors of companies were used. 
The study case was conducted in three civil constructions in 
the public sector and occurred between 2012 and 2013, in 
the State of Rio de Janeiro in Brazil. 

In the analysis of the implementation of procedures for 
EVM, it was also necessary to identify the maturity in project 
management of the companies selected. 

This research attempts to answer the following question:

Are there differences between the theoretical model and 
the practical use of the earned value performance indicator 
in civil construction in the public sector in Brazil?

According to Leedy (2000), after defining the problem, 
the next step is to formulate the hypotheses that could 
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answer the proposed problem and guide the next steps of 
the research. To answer the central question the following 
hypotheses are formulated:

•	 H1 - The Company considers EVM use relevant: The 
company has a perception about the importance of 
using the EVM for project performance.

•	 H2 - Usage the EVM Theoretical Model: The EVM 
theoretical model is used by the companies.

•	 H3 - The Company considers EVM use adherent: It is 
understood that it is possible that the proposed EVM 
analytical models are appropriate to the needs of 
construction companies in measuring performance. 

•	 H4 - The Company considers EVM use complex: The 
complexity of the models, states that EVM models 
are complex and difficult to understand. 

•	 H5 - The Company considers EVM difficult to 
operationalize: Operationalization difficulty 
implementation of EVM  by the companies.

•	 H6 - The team don’t have qualifications in EVM. The 
companies have no qualified personnel to implement 
the earned value indicators.

•	 H7 - The Company do not have maturity in project 
management. The companies do not have no 
maturity in project management a find difficulty to 
implement the earned value indicators.

After the hypotheses definition, a set of variables have 
been defined. According to Bacharach (1989), variables are 
observed units and constructors are approximate units that  
can not observed directly.

The table 2, define hypothesis as constructors, variables 
and evidences for field research.

Hyp Constructos Item Variables Source of Evidence

H1 The company considers EVM 
use relevant.

1 Relevance of Evm using. Interview

H2 Usage the EVM Theoretical 
Model 

2 The formulas for calculating the performance 
indices and the graphics were in accordance with 
the theory.

Documentation

3 WBS defined. Documentation

4 Cost account plans (CAP) defined. Documentation

5 Budgets established. Documentation

6 Measurement methods determined. Documentation

7 Schedule developed. Documentation

8 Work authorization. Documentation

9 Work performance Documentation

10 Schedule updated Documentation

11 Cost updated Documentation

12 Manage Cost Performance Documentation

13 Manage Schedule Performance Documentation

14 Change control Documentation

H3 The company considers EVM 
use adherent.

15 Adherence to EVM Interview

H4 The company considers EVM 
use complex.

16 Complexity to EVM Interview

H5 The company considers EVM 
difficult to operationalize.

17 Difficult to operationalize EVM Interview

H6 The team has qualifications in 
EVM analysis.

18 Qualification of the team for the EVM Interview, Documentation

H7 The company has maturity in 
project management.

19 Team maturity in project management Interview, Documentation

   Table 2 – Constructs, variables and evidence source         

Source: Authors 2014
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4. CASE STUDY

In order to evaluate the practice of the construction 
industry in the use of project performance using EV analysis, 
three construction projects were analysed.

The projects were carried out in Rio de Janeiro in the 
period 2012 to 2013. The firms were large companies in 

different sectors (energy, airport infrastructure and public 

health), all with nationwide coverage. 

The selected projects were analysed through documentary 

research, unstructured interviews and field observation and 

the projects are summarized in Table 3. 

 Item
Project 1

(Company A)
Project 2

(Company B)
Project 3

(Company C)

Scope Road access to equipment, 18 km 
long with 15 bridges.

Enlargement of airport 
runway.

Administrative office 
building with 4 floors.

Start 10/01/2012 29/10/2011 02/04/2012

Time 24 months 24 months 23 months

Budget U$ 79,100,000.00 U$ 26,700,000.00 U$ 18,600,000.00

Industry Energy Airport infrastructure Public health

Type of 
company

Public Public Public

Company size Large Large Large

Contractor 
segment

Civil construction Civil construction Civil construction

Contract type Fixed-Price Fixed-Price Fixed-Price

Software used MsExcell, MsProject MsExcell, MsProject MsExcell, MsProject

Table 3 – Projects from Case Study

Source: Authors 2014

The projects selected are from different scope: road 
access to equipment, enlargement of airport runway, 
administrative office building. The company size is Large 
from civil construction segment and fixed-price contract. 
The software use is MsExcell and MsProject.

5. RESULTS

Table 4 summarizes the data from the interviews and 
observation in documents conducted during project 

execution. The interviews followed to verify the hypothesis 
of: relevance, use of theoretical model, adherent, complexity, 
qualification in EVM, operational difficulty and maturity in 
projects.

From the literature review and the results of study case, 
the intention was to find differences between the theory 
and practice of EV in construction. Table 3 analysed the 
implementation as regards the theory of EV and Table 4 
analysed the relevant information regarding the companies 
involved.

Item Variable Project 1 Project 2 Project 3

1 Relevance of using Evm. Yes Yes Yes

2 The formulas for calculating the 
performance indices and the 
graphics were in accordance 
with the theory

Use formulas and  
graphical View

Use formulas and  
graphical View

Use only graphical 
View 

3 WBS defined Use WBS Don´t use WBS , only 
a list of material

Don´t use WBS , only a 
list of material

4 Cost account plans ( CAP ) 
defined

Use CAP Don´t use CAP Don´t use CAP
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5 Budgets established Budgets was 
established

Budgets was 
established

Budgets was 
established

6 Measurement methods 
determined

Use measurement 
methods

Use a list of material 
with costs and   

methods

Use a list of material 
with costs

7 Schedule developed Schedule develop 
according WBS

Schedule develop 
according WBS

Schedule develop 
without 

WBS

8 Work authorization Use Work 
authorization 

Sometimes use Work 
authorization

Don’t use Work 
authorization

9 Work performance Analyse work 
performance monthly 
with EVM and Report 

Performance

Analyse work 
performance 
monthly with 

EVM and Report 
Performance

Analyse work 
performance only with 

graphical view

10 Schedule updated Schedule updated 
monthly in accordance 

with physical work

Schedule updated 
monthly

Don’t update schedule

11 Cost updated Don’t update cost Don’t update cost Don’t update cost

12 Manage Cost Performance Don’t manage cost Don’t manage cost Don’t manage cost

13 Manage Schedule Performance Manage Schedule 
Performance and 

analyse results

Manage Schedule 
Performance

Don’t manage 
Schedule performance

14 Change control High Low Low

15 Adherence to EVM Yes Yes Yes

16 Complexity to EVM Yes Yes Yes

17 Difficult to operationalize EVM Yes Yes Yes

18 Qualification of the team for the 
EVM 

High Medium Low

19 Team maturity in project man-
agement

Yes Yes No

Table 4 – Results 

Source: Authors 2014

The companies were analysed and the hypotheses 
formulated were validated based on the information of each 
company in Table 4.

Item 1 (H1) refers to the relevance of EVM as considered 
by all the projects. 

Item 2-14 (H2) relate to usage the EVM theoretical model 
the analysis of the results in Table 4 shows the best use of 
EVM theory in Company “A”, followed by Companies “B” and 
“C”. As the literature review, De Marco, Timur (2013) also 
identified the difficulty in usage the EVM theoretical model.

Item 15 (H3) refers to the adherence of EVM and whether 
the proposed analytical models for EVM were considered 

suitable for construction companies in measuring 
performance. 

Item 16 (H4) refers to the complexity of the EVM 
methodology, it was noted that the companies in general 
considered EVM theory to be complex. As the literature 
review, Kim et al. (2003) also identified the difficulty in 
operationalizing EVM.

Item 17 (H5) refers to the difficulty in operationalizing 
EVM, it was found that companies in general considered 
EVM difficult to operationalize. As the literature review, 
Fleming et Koppelman (2010), Lipke (2013), De Marco et 
Timur (2013) also identified the difficulty in operationalizing 
EVM. 
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Item 18 (H6) refers to qualification of the team, it was 
greater competence was found in Project 1 and less in 
Project 3. Therefore compare the results from usage the 
EVM theoretical model (Item 2-14) and qualification of 
project team (item 18) it is noted that the team with better 
qualification use better the theoretical model. As the 
literature review, PMI Standard EVM 2nd ed. (2011), Kim 
et al. (2003), Vargas (2003), Valle (2006) also identified the 
importance of the team qualification.

Item 19 (H7) refers to team maturity in project 
management; it was observed that Project 1 and 2 were 
mature in project management. As the literature review, 
Fleming et Koppelman (2010) also identified the importance 
of the team maturity in project management for EVM use.

6. CONCLUSIONS

The answers to the question proposed by the research 
and the evaluations of the formulated hypothesis can 
be reached by using qualitative research, including field 
observation, informal interviews and document analysis of 
the companies and of the construction projects studied.

Are there differences between the theoretical model and 
the practical use of the earned value performance indicator 
in civil construction in the public sector in Brazil?

Yes, it has been found that there are differences between 
EVM theory and practice. This study has shown that the gap 
between theory and practice in EVM.

Hypothesis 1 – Relevance

Analysing the results regarding relevance, it has been 
confirmed in the three companies surveyed that there is 
a perception in those companies about the importance of 
using EV analysis for project performance.

It was also observed that, despite not using EVM 
properly, the companies profited from its use because, 
in addition to the graphic view, they were also be able to 
anticipate problems in the projects through the time and 
cost performance indicators.

Hypothesis 2 – Usage the EVM theoretical model 

Relate to usage the EVM theoretical model the analysis 
of the results in Table 4 shows that the companies don’t use 
the EVM Theory completely. The best use of EVM theory in 
Company “A”, followed by Companies “B” and “C”.

Hypothesis 3 – Adherence

It was observed that the companies consider EVM 
appropriate to their needs, enabling them to control the 
cost associated with the project scope and to schedule the 
project. However, they consider the EVM methodology 
complex and difficult.

Hypothesis 4 -  Complexity.

It was observed that all companies consider the theory of 
complex EVM.

Hypothesis 5 - Difficult to operationalize.

It was found that companies in general considered EVM 
difficult to operationalize.

Hypothesis 6 – Qualification

According to the information in Tables 4, the companies 
with more qualifications were better able to meet the EVM 
requirements. We can therefore infer that training of staff 
is of fundamental importance in EV being used properly. 
Understanding EV involves knowing project management, 
construction costs and EV theory.

Hypothesis 7 – Maturity in project management

According to the information in Tables 4, the companies 
with greater maturity in project management were the ones 
that were better able to meet the requirements analysed for 
EVM. Maturity in project management is the most important 
item for the EVM to be fulfilled properly.

Although the research was conducted with a limited 
number of companies, given the same representative and 
regular results, we can infer that correct EV implementation 
is directly related to maturity in project management and 
the training of the staff involved.

A correlation was noted between maturity in project 
management and training in the correct application 
of the concepts of EVM, because the companies with 
greater maturity in project management and training have 
better conditions to achieve project goals based  on  the 
project  management triangle (scope,  time and cost).We 
can therefore infer that maturity in project management 
and training of staff is of fundamental importance for EVM. 
Training in EVM includes knowledge of project management, 
the cost of work and EVM theory.

It was verified that most of the companies had difficulties 
in the operation cycle of the project, when the aggregate 
and the cost curves are required. It was also observed that 
the use of software in integrating EV analysis is a factor that 
could make EVM use easier.

The research confirms other EVM surveys, quoted at the 
beginning of this article and conducted by authors from 
different countries, and deepens the theme of the use of 
the EV indicator. The development of new studies in other 
research is proposed, with several companies of different 
sizes to extend and confirm the findings obtained in this 
research.



Revista Eletrônica Sistemas & Gestão
Volume 10, Número 1, 2015, pp. 194-202
DOI: 10.7177/sg.2015.v10.n1.a16

202

7. REFERENCES

ANSI/EIA-748-1998, American National 
Standards Institute/Electronic Industries Association                                                            
(ANSI/EIA) -748-1998, May 19, 1998

Al JIBOURI, Saad, “Monitoring systems and their 
effectiveness for project control in construction”, 
International Journal of Project Management, 2003, 21, pp. 
145–154.

ANBARI, F. T. “Earned Value Project Management: Method 
and Extension”, Project Management Journal, 2003, 34, pp. 
12–23.

DE MARCO, Alberto, TIMUR, Narbaev, “Earned Value-
based Performance Monitoring of  Facility Construction 
Project” , Journal of Facilities Management, 2013, 11(1).

FIGUEIREDO, Paulo N. “Aprendizagem Tecnológica e 
Inovação Industrial em Economias Emergentes: uma Breve 
Contribuição para o Desenho e Implementação de Estudos 
Empíricos e Estratégias no Brasil”,  Revista Brasileira de 
Inovação, [S.l.], v. 3, n. 2 jul /dez, p. 323-361, aug. 2009. ISSN 
2178-2822. Available from: < https://www.ige.unicamp.br/
ojs/index.php/rbi/article/view/275>, Acessed at: 18 Jun. 
2014.

FLEMING, Quentin W.; KOPPELMAN, Joel M. Earned 
Value: Project Management, 4th ed., Pennsylvania, PMI, 
2010, 212 p.

Garces, Ariel; Silveira, José Paulo. Gestão Pública 
orientada para resultados no Brasil, Revista do Serviço 
Público,  Ano 53. número 4. Out-Dez2002 Available from: 
http://seer.enap.gov.br/index.php/RSP/article/view/294 . 
Acessed at: 18 de junho de 2014.

ICPMA, “International Council for Project Management 
Advancement Response to Standards Australia on: Draft 
Standard for Project Performance Measurement Using 
Earned Value”, V5.6. IPCMA, May, 2002.

KAHN, M.J., “The BRICs and South Africa as the Gateway 
to Africa”,  J. S. Afr. Inst. Min. Metall.,  Johannesburg ,   v. 
111, n. 7, July  2011 .   Available from http://www.scielo.org.
za/scielo.php?script=sci_arttext&pid=S0038-223X20110007
00008&lng=en&nrm=iso, Accessed at 18  June  2014.

KERZNER Harold, Project Management Best Practices: 
Achieving Global Excellence, 1st ed., 2006; and 2nd Edition, 
2010, New Jersey, John Wiley & Sons and LIL Publishers

KIM E.H., Wells Jr. W.G., Duffey M.R., “A Model for 
Effective Implementation of Earned Value Management 
Methodology”, International Journal of Project Management, 
2003, 21, pp. 375-382 

LEEDY, P.D., Practical Research: Planning and Design, 7th° 
ed., New Jersey, Prentice-Hall, 2000.

LIPKE, WALT, “Is Something Missing From Project 
Management?”  PMI-Oklahoma City Chapter, 
h tt p : / / w w w. c ro s sta l ko n l i n e . o rg /s to ra g e / i s s u e -
archives/2013/201307/201307-Lipke.pdf

Available from10/06/2014

OPM3 – Organizational Project Management Maturity 
Model – 3 ed., Project Management Institute, Pennsylvania, 
246 p,2013 

PMBOK Guide 5th Ed. Project Management Body 
of Knowledge, Project Management Institute, 2013, 
Pennsylvania, 567 p.,2013

PMI Standard EVM 2nd ed. Practice Standard for Earned 
Value Management – Project Management Institute 2nd 
ed.,Pennsylvania, 2011.

PRADO, DARCI, “Pesquisa de Maturidade de Gestão de 
Projetos”, disponível em: http://www.maturityresearch.
com/novosite/index_br.html,2012, available from: 
13/06/2014.

SONG, LINGGUANG. “Earned Value Management: A 
Global and Cross-industry Perspective on Current EVM 
Practice”, PMI – Project Management Institute, 2010.

VALLE, Jose Angelo; SOARES, Carlos Alberto Pereira. “The 
use of earned value analysis (EVA) in the cost management 
of construction projects”, em PMI Global Congress EMEA. 
2006.

VARGAS, RICARDO VIANA; IPMA-B, P. M. P. “Earned 
Value Analysis in Project Control: Success or Failure? 
Análise de Valor Agregado no Controle de Projetos: Sucesso 
ou Fracasso?”, em:  AACE–American Association of Cost 
Engineering – Annual Meeting. 2003.

VARGAS, RICARDO. Análise de Valor Agregado em 
Projetos, 3rd ed., Rio de Janeiro, Brasport, 2008.


