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Abstract

This paper presents a scale for the ex-post evaluation of IT projects based on the definition of multidimensional performance 
of projects proposed by Shenhar and Dvir (2009). From the five dimensions proposed by these authors, a questionnaire 
was designed to assess the importance of various performance criteria in the ex-post evaluation of projects and IT in 
different organizations. The responses to the questions in the questionnaires were analyzed using factor analysis and 
Cronbach’s alpha, which measures the scale’s internal reliability.

The scales presented in this article are consistent with the evaluation criteria of the model ex-post evaluation of IT projects 
presented by Moraes and Laurindo (2010), and they are articulated with assessment procedures described by these authors. 
Accordingly, this paper contributes to the construction of a set of references for an ex-post evaluation of IT projects. 

Keywords: performance of IT projects; performance scale; management of IT projects.
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Internal factors External factors
Cost - degree of compliance with the project’s initial 
budget
Deadline – degree to which initially established dead-
lines are met
Technical performance - degree to which the project 
meets implicit and explicit technical specifications 

Use - project is used according to its original pro-
posal
Satisfaction - satisfaction with the process by which 
the project is being or was conducted
Effectiveness - project will directly benefit its users
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Introduction

The success rate of IT projects, according to the Standish 
Group’s CHAOS Report, is approximately 16%, while ap-
proximately 31% of projects are abandoned or canceled and 
other projects are completed without achieving their origi-
nal goals with respect to cost, time and/or technical per-
formance. Although the most common causes are known, 
organizations that wish to increase their success rate re-
garding such projects must clearly identify the factors that 
most affect their IT projects. An ex-post evaluation of pro-
jects, however, is an alternative to this identification.

This paper presents a scale for the ex-post evaluation of 
IT projects based on the definition of the multidimensional 
performance of projects proposed by Shenhar and Dvir 
(2009). From the five dimensions proposed by these authors, 
a questionnaire was designed to assess the importance of 
various performance criteria in an ex-post evaluation of 
projects and IT in different organizations. The responses to 
questions on the questionnaires were analyzed using factor 
analysis and Cronbach’s alpha, which measures the internal 
reliability of a scale.

The scales presented in this article are consistent with 
the evaluation criteria of the model ex-post evaluation of 
IT projects presented by Moraes and Laurindo (2010), and 
they are articulated with assessment procedures described 
by these authors. Accordingly, this paper contributes to the 
construction of a set of references for the ex-post evalua-
tion of IT projects.

Theoretical Review

An incomplete vision of project performance is directly re-
lated to fulfilling the original goals of time, cost and qual-
ity. Therefore, the work of Baker, Murphy and Fisher (1983), 
which showed that broader performance criteria are used 
by professionals, plays an important role in various projects. 
They proposed the concept of perceived success when they 
observed in their study that projects that did not meet their 
original goals of cost, schedule and quality were not neces-
sarily perceived as failed projects by the people involved in 
the development of the projects. Thus, a project’s success 
is linked to the perception of those involved (stakeholders) 
regarding the performance of the project.

Figure 1 – Model of Project of Success. Adapted from Pinto and Slevin (1986) 

Table 1: Dimensions of success Pinto and Slevin (1986).
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Cooke-Davis (2000) addresses two separate concepts. The 
first concept, the project’s success, is measured by the de-
gree of achievement of the project’s overall objectives. For 
example, one project aims to generate, through the launch 
of a more modern product, increased market share, or to 
develop expertise in specific technologies, among other 
goals. The second concept is the successful management of 
the project, for which measurement is based on indicators 
of meeting deadlines, budgets and quality standards estab-
lished for the project.

Baccarini (1999) also uses two distinct concepts of perfor-
mance: success of project management (process view) and 
product success (product view). The success of the process 
is linked to the classical aspects of performance (time, cost 
and quality technical specifications), stakeholder satisfaction 
and development, and quality management process. This 
view leads to the following performance criteria:

• anticipate project requirements, meet project needs, use 
resources efficiently;
• communicate effectively and resolve of cases in a timely 
manner;
• establish effective coordination of and relationships be-
tween stakeholders, engage in teamwork and in participa-
tory and consensual decision making;
• minimize scope changes and eliminate disturbances in the 
organization (related to work process and culture);
• complete project with no post-closing problems and iden-
tify and solve problems during project execution.

The success of the product is evaluated using the following 
criteria:
• achieves organizational objectives according to strategic 
buyer / project sponsor;

Pinto and Slevin (1986) provide a definition of project per-
formance that considers both internal factors, which include 
cost, time and quality (compliance with technical specifica-
tions), and external factors, which include use, satisfaction 
and effectiveness. 

While the internal factors are more closely related to and 
controlled by the manager and are thus not directly affected 
by the customers and users, the external factors, in contrast, 
are more directly related to customer behavior (Figure 1).

Table 1 provides a breakdown of the internal and external 
factors with examples of evaluation criteria.

The authors emphasize that the relative importance of each 
of the two factors (internal and external) varies with time. 
While internal factors, which are more subject to influence 
and control from the project team, are more important in 
the early stages of the project, while external factors, which 
are more specific to customer perception, assume greater 
importance from the time of implementation (Figure 2).

Lim and Mohamed (1999) also recognize the importance 
of the perception of success, noting that the perception of 
success is not necessarily the same for all actors involved in 
a project. For example, these authors separate vision per-
formance into two categories: macro and micro. From the 
macro perspective, the success of the project can only be 
obtained in its operational phase, that is, the use of the prod-
uct as generated by the project. Thus, success depends pri-
marily on users. From the micro perspective, the success of 
the project depends on the tasks and milestones. Thus, this 
division – micro and macro – results in the evaluations of 
process and product, respectively, which is a view of product 
and process that is shared by other authors.

Figure 2 - Importance of factors of performance over time. Adapted from Pinto and Slevin (1986) 
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1. Implementation: considers stages 2 through 4 and is fo-
cused on technical project management and implementation.
2. Perceived values: considers the users who will interact dur-
ing the use of the product as well as during the design stage.
3. Customer satisfaction: considers the closure of the pro-
ject when the client can examine all the infl uences and can 
assess compliance with the overall objectives and benefi ts.
Wateridge (1995) examined over 100 projects to deter-
mine the success criteria and constraints used in the design 
of information technology (IT). The work involved contact 
with project managers, sponsors, users, systems analysts and 
support staff, and it required him to submit the views of 
the contacts on the success of the IT projects. While the 
author claims to have found broad consensus among stake-
holders of IT projects, there is some disagreement regarding 
the inclusion of meeting deadlines and budgets within the 
defi nition of success criteria. The author noted a variation in 
the criteria used in the performances among projects con-
sidered to be successful and those considered to be unsuc-
cessful. For projects deemed to be successful, meeting the 
established quality specifi cations and achieving commercial 
success were considered to be more important by project 
managers, while with respect to project failures, compliance 
schedules and budgets were the most cited factors that con-
tributed to a lack of success. Users, in general, are more 
concerned with ensuring a project’s end result.

• meets needs and purposes of users purposes and is ap-
propriate for use;
• meets needs of other stakeholders of the project product.

While recognizing the importance of the last successful 
product, Baccarini (1999) notes that the success of project 
management (process) tends to infl uence (positively) the 
success of the product. He notes that as the performance 
evaluation depends on who conducts the evaluation as well 
as on the time of evaluation, it is important to establish a 
priori the success criteria that will be used to assess a par-
ticular project.

Bjeirmi and Munns (1997) also separate the concepts of 
successful project management of project success; however, 
their concepts are not complementary. Successful project 
management is only part of the success of the project, as 
illustrated in Figure 3, and the project team is involved only 
at stages 2, 3 and 4 of the project, while customers will be 
interested in all stages 1 through 6. Accordingly, the team will 
naturally be more attentive to the successful completion of 
stage 4 as it terminates its involvement in the project. Cus-
tomers (or users), however, will be interested in the fi nal re-
sults, which are not apparent until the last stage. The authors 
suggest that the performance evaluation can, accordingly, be 
completed using three distinct optical factors:

(*) Third parties include local and national authorities, media, environmental groups, general public, etc.
Figure 3 - Scope of project success and success of project management. Adapted from Munns and Bjeirmi (1997)
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In contrast, Shenhar et al. (2001) do not recognize the exist-
ence of two distinct concepts of success – success and the 
success of product design – and instead defend the premise 
that the relative importance of the dimensions of project 
success change over time. They identify the following dimen-
sions of success:
• Project efficiency (meeting deadlines and budgets); 
• Impact on consumer (customer satisfaction and product 
quality);
• Success of the business (revenue generation, profit share 
and other benefits derived by the mother organization);
• Preparation for the future (developing organizational infra-
structure and / or technology for the future).

However, the proposal of these authors also recognizes that 
the evaluation of each dimension cannot be conducted si-
multaneously, as each dimension has a different background 
(Figure 4).

The relative importance of each dimension varies with time 
and with the technological uncertainty. In the very short 
term, project efficiency is the most important dimension and 
is also the only dimension that can be measured with reli-
able accuracy. Using the developed product becomes pos-

It is interesting to note the consistency of this result with 
that of Baker, Murphy and Fisher (1983), who also found that 
the factors that affect the perception of success are not (ex-
actly) the same as those that affect the perception of failure.
Wateridge (1995) also emphasizes the importance of estab-
lishing a priori criteria for evaluating performance among 
project stakeholders. He recalls that a manager is only able 
to treat adequately the constraints of project success when 
a consensus exists among stakeholders on the success crite-
ria applied to the project.

This same discussion is revisited in a later work, whereby 
Wateridge (1998) identified a set of performance criteria 
often used in IT projects (Table 2). In that study, the criteria 
used to evaluate the performance of projects suffered slight 
modifications (Table 3 and Table 4)
The concept of success used by Dvir et al. (1998) has two 
dimensions: benefits perceived by consumers and fulfillment 
of project goals (design). These dimensions also suggest a 
division of the concept of success, as the benefits perceived 
by consumers can only be evaluated after the implementa-
tion of the product design, unlike compliance with the speci-
fications, which can be evaluated during development and 
project completion.

Table 2: Three key success criteria (frequency of citation) as perceived by users and project managers.  
Adapted from Wateridge (1995)

Table 3: Criteria used in projects by professional IT development as observed by Wateridge (1998) 

Project Types Perception of Users Perception of Project 
Managers

Criteria for success % Criteria for success %
All projects Meet requirements of users 96 Meet requirements of users 82

Contribute to user satisfaction s 71 Enforce budget 72
Enforce budget 67 Meet deadlines 69

Successful 
Projects

Meet requirements of users 96 Meet requirements of users 86

Contribute to user satisfaction 71 Achieve Commercial Success 71
Enforce budget 71 Comply with quality goals 67

Failed projects Meet requirements of users 100 Enforce budget 83
Achieve purpose 100 Meet deadlines 78
Contribute to user satisfaction 97 Meet requirements of users 78

Meets requirements of users
Accomplishes purpose
Meets deadlines
Complies with schedules
Contributes to user satisfaction 
Contributes to quality goals
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Table 4: Top five success criteria (frequency of citation). Adapted from Wateridge (1998)

Table 5: Criteria for success as cited by users and project managers. Adapted from Wateridge (1998)

Figure 4 – Success dimensions versus term. Adapted from Shenhar et al. (2001) 

Project Types Perceptions of Users Perceptions of Project 
Managers

Criteria for success % Criteria for success %

All projects Meet requirements of users 96 Meet requirements of users 81

Achieve user satisfaction 69 Comply with budget 71

Meet purpose 65 Meet deadlines 71

Comply with budget 62 Achieve commercial success 60

Meet deadlines 58 Meet purpose 60

Successful Projects Meet requirements of users 96 Meet requirements of users 86

Achieve user satisfaction 71 Achieve commercial success 71

Comply with budget 71 Achieve quality goals 67

Meet deadlines 67 Comply with budget 62

Meet purpose 57 Achieve purpose 62

Failed projects Meet requirements of users 100 Comply with budget 83

Achieve purpose 100 Meet deadlines 78

Contribute to user satisfaction 67 Meet requirements of users 78

Contribute to team satisfaction 67 Contribute to commercial success 61

Contribute to commercial success 67 Contribute to meeting quality goals 56

Criteria All Users Managers

Achieves Commercial success 48 38 60

Meets requirements of users 87 96 81

Complies with schedules 64 62 71

Contributes to user satisfaction 49 69 35

Achieves purpose 71 65 60

Meets deadlines 67 58 71

Contributes to S sponsors satisfaction 28 15 27

Contributes to meeting quality goals 49 38 58

Contributes to Team satisfaction 26 31 27

Others 7 12 8
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Figure 5 – Relative importance of success dimensions versus time. Adapted from Shenhar et al. (2001) 

Table 6: Dimensions of the success of projects, according to Shenhar et al.

Dimension of success Measures / used variables 

Project Efficiency Meets goal deadline
Meets Budgets

Consumer Impact Contributes to functional performance
Complies with technical specifications
Meets customer needs
Resolves customer issues
Used by customer
Contributes to Customer Satisfaction

Business success Enhances Commercial Success
Creates or increases market share

Preparing for the future Creates a new market
Creates a new product line
Develops a new technology

Figure 6– Relative importance of success dimensions versus technological uncertainty. Adapted from Shenhar et al. (2001)
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As noted by the authors previously discussed herein, a varia-
tion exists in terms of performance indicators, though there 
is a certain convergence in relation to the dimensions of 
project performance. A striking difference between the pro-
posals relates to the discussion on how various concepts 
are related to performance. While some researchers (LIM 
and Mohamed, 1999; Cooke-Davies, 2000; Baccarini, 1999; 
Munns, 1997) refer to two distinct concepts - successful 
project management (focus on process development) and 
project success (focus on product of resulting project) - 
others (SHENHAR et al. 2001; Baker Et Al. 1,983; Pinto and 
Slevin, 1988) suggest that there is a single element with mul-
tidimensional characteristics, in which the relevance of each 
dimension varies with time.

The present work considers a different premise - a unique 
concept of performance - because the authors believe that 
this unique concept provides a more interesting temporal 
perspective regarding project performance.

sible, as does the relevant evaluation of other dimensions 
(Figures 4 through 6).
 
In projects with low technological uncertainty, project ex-
pectations are more strongly linked to marginal contribu-
tions in the development, and efficiency is an important fac-
tor. For example, when conducting a product update, the 
interest is in keeping the product in accordance with the 
specifications of the market, and this approach is not ex-
pected to change the life cycle of the product. When work-
ing with a high degree of both innovation and technological 
uncertainty, organizations become more tolerant toward 
low levels of project efficiency because there is an expecta-
tion that the project can eventually generate internal com-
petence in new and emerging technology.

Table 7 - Performance criteria of the data collection instrument

Performance dimension Performance Criteria

Project Efficiency Meets schedules

Meets budgets

Impact on Customer Meets appropriate level of functional performance 

Meets technical specifications

Meets customer needs

Resolves customer issues

Used by the customer

Achieves Customer Satisfaction

Impact on Team Achieves Team Satisfaction 

Develops Team morale

Develops Skills

Enhances Growth of team members

Contributes to retention of team members

Commercial success Increases sales

Increases profits

Contributes to Market Share

Contributes to ROI and ROE

Contributes to Cash Flow

Improves Quality of Service

Reduces cycle time

Meets regulatory approval

Preparing for the Future Creates new market

Creates new product line

Develops new technology

Develops new core competency

Contributes to new organizational capacity
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In a broad sense, the results suggest that the variables used 
generate good scale performance of the dimensions of the 
Shenhar and Dvir model. The sampling adequacy measure 
(Kaiser-Meyer-Olkin (KMO)) for the first dimension is low 
because this dimension has only two variables. However, in 
this dimension, the variation of the variables extracted and 
the value of Cronbach’s alpha can be considered good, ac-
cording to Hair et al. (2005).

The results strongly suggest that this model can be used in 
ex-post evaluations of the performance of IT projects, which 
is consistent with the findings of Moraes (2004), Moraes and 
Laurindo (2010)

Final Remarks

This paper evaluated the use of the Shenhar and Dvir model 
(2009) for evaluating the performance of IT projects. Data 
collected through a closed questionnaire indicated that the 
variables of the performance dimensions of this model al-
low for the construction of scales with high internal reliabil-
ity. Previous works (MORAES, 2004; Moraes And Laurindo, 
2010) noted the appropriateness of the first two dimen-
sions of performance -– project efficiency and impact on 
the customer - in assessing the performance of IT projects. 
It is worth noting that the characteristics of the ex-post 
evaluation process result in the perception of the project 
performance to be affected by the time of the evaluation. 
Thus, the relative dimensions of the performance model of 
Shenhar and Dvir, and therefore the scales of each of these 
dimensions, are important at different time points. In gen-
eral, these scales help professionals to develop evaluation 
procedures that go beyond ex-post evaluations in which it is 
only possible to evaluate the efficiency of the project based 
on cost and timeliness of the project’s completion.

As the sampling procedure was not probabilistic, it is ex-
pected that other studies, possibly with larger samples, can 
confirm the findings presented herein.

Method

From the literature review, a questionnaire was designed to 
collect data separated into 4 parts:

• Identification of the interviewee
• Identification and characterization of the company
• Characterization of the type of project
• Assessment of the importance of the criteria for  
 evaluating performance

The closed question questionnaire was answered by 37 
professionals working on various IT projects. The data were 
subjected to factor analysis, and the reliability of the scales 
was assessed by Cronbach’s alpha value. Table 2 shows the 
performance evaluation criteria present in the data collec-
tion instrument. The respondent assessed the importance of 
each criterion in the ex-post evaluation of project perfor-
mance of the organization (irrelevant, unimportant, medium 
importance, very important, or essential)

Results

In all, 37 valid questionnaires were obtained. The respond-
ents included managers and project team leaders (22%) and 
professional development leaders (78%) whose experience 
in developing information systems ranged from 2 to 15 years.
For each of the five dimensions of performance, we per-
formed a factor analysis and determined that the sample size 
fit the recommendation of Hair et al. (2004) in at least five 
observations for each variable used in the analysis.

In each factor analysis, a single factor with an eigenvalue 
greater than 1 was extracted. The higher quality of the ser-
vice criterion dimension Commercial Success was deleted 
because this variable was extracted at below 0.5, which in-
creased the explained variation and the value of Cronbach’s 
alpha for this scale. Table 8 presents a summary of the ob-
served results.

Table 8 - Summary of test results

Performance Dimensions Number of Vari-
ables

KMO Extracted Variance Cronbach’s Alpha

Project efficiency 2 0.500 77.6% 0.711

Impact on customer 6 0.902 75.2% 0.929

Impact on team 5 0.847 80.4% 0.937

Commercial success 7 0.900 72.4% 0.933

Preparing for the future 5 0.795 84.0% 0.952
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