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ASSESSING ONLINE REGISTRATION SYSTEM’S 
(ORS) SUCCESS: AN APPLICATION OF dELONE ANd 

MCLEAN’S MOdEL OF INFORMATION 
SYSTEMS SUCCESS

MOHAMMAd S. AwwAd
Department of Marketing, Mu’tah University

E-mail: awwad@mutah.edu.jo

SAMER M. AL-MOHAMMAd
Department of Marketing, Mu’tah University

E-mail: s_almhd@mutah.edu.jo

ABSTRACT

The study applied DeLone and McLean’s IS success model in the mandatory context of online 
registration system (ORS) in one Jordanian university. Six dimensions were used to asses 
ORS success from the perspective of system users, i.e. students (information quality, system 
quality, service quality, user satisfaction, net benefits and intention to use). Consistent with 
DeLone and McLean’s suggestion, the study focused on the “intention to use”, rather than 
“use”, dimension to accommodate the mandatory nature of ORS. Quantitative data was 
collected, through a questionnaire instrument, from a sample of 1360 undergraduate students 
studying in different faculties at the university. Statistical analysis of the study’s model was 
conducted using “SmartPLS” software, version 2.0.M3. Empirical analysis has underlined 
the multidimensional and interdependent nature of ORS success. Furthermore, empirical 
examination of the model’s hypotheses has indicated that students’ “intention to use” ORS is 
dependent on system quality, service quality, user satisfaction and net benefits.

 Key Words: IS success model, mandatory IS, online registration, information quality, system
.quality, service quality, user satisfaction, intention to use, net benefits

 1. INTROdUCTION

Motivated by the widespread of Internet 
and associated information technology 
(IT), organizations are increasingly turning 
to provide their products and services 
electronically. Higher education is one filed 
where organizations are applying Internet 
technology in order to provide better, more 
convenient and less costly services to their 
customers. Encouraged by the IT know-how 

of current students generations, universities 
and colleges are investing considerably in 
changing the traditional way they operate 
and deliver services to their students, 
through applying more contemporary IT 
enabled systems. Most, if not all, universities 
worldwide operate their own web sites 
which contain massive volumes of useful 
information and provide several services 
students can benefit from electronically. 
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Figure 1: Delone and Mclean's Model (1992)  

ORGANIZATIONAL 

In Jordan, the human and technological 
foundations available in the country have 
enabled Jordanian universities to rapidly 
expand their e-services to students. Most 
Jordanian universities operate their own 
websites providing different forms of 
e-services such as e-learning, e-libraries, 
e-databases and e-mails. Some Jordanian 
universities have introduced online 
registration systems (ORS) as an effective 
alternative to the lengthy traditional 
registration process. ORS is an information 
and communication enabled system which 
allows students to electronically choose 
the modules they wish to study from those 
available during any academic term. ORS 
offers time and place convenience for 
students, they can register from any where 
at any time. However, the use of such online 
service is usually involuntary, and students 
are required to handle ORS by themselves 
regardless of their IT know-how levels. 
Hence, the success of such online service 
depends on the degree of comfort that users, 
i.e. students, feel with the technology-based 
interactions between them and their own 
universities. However, no empirical attempts 
have been made, in the Jordanian context, 
to assess the degree of success such online 
service has achieved. 

The purpose of this study is to assess ORS 
success in one Jordanian university applying 
the “IS success factors” model developed 

and updated by DeLone and McLean (1992, 
2003). Since its establishment in 1992, more 
than 300 refereed articles have been reported 
to site and test this model (Vaidya, 2007). 
The model might provide a practical way 
to evaluate user satisfaction and impacts of 
that satisfaction on the use/use intentions of 
information systems (Hellsten and Markova, 
2006). Hence, while applying the IS success 
factors model, the study aims to introduce a 
practical model fit to the mandatory context 
of ORS. 

II. dELONE ANd MCLEAN 
     “IS SUCCESS FACTORS” 
     MOdEL

Over the past three decades, evaluating 
the value and success of IT systems for 
organizations has been a recurring issue 
(Infinedo, 2007). Researchers have relied on 
several theoretical models to explain such 
systems success (Infinedo, 2006; Vaidya, 
2007). Noticeably, DeLone and McLean’s 
“IS success factors” model, figure 1, stands 
out as one of the most empirically applied 
models in the IS success measurement 
domain. 

As underlined in figure 1, the “IS success 
factors” model categorized IS success into 
six dimensions; System Quality, Information 
Quality, Use, User Satisfaction, Individual 
Impact and Organizational Impact. The 
dimensions of system and information 
quality affect the dimensions of use and user 
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McLean, 2003). Finally, they combined 
individual and organizational impact into 
one dimension, named “net benefits”; to 
broaden the impacts of IS also to groups, 
industries and nations, depending on the 
context. (Hellsten and Markova, 2006). 
Figure 2 shows the updated DeLone and 
McLean “IS success factors” model.

The updated DeLone and McLean’s 
IS Success Model includes arrows to 
demonstrate the proposed associations 
among success dimensions in a process 
sense, but does not show positive or negative 
signs for those associations in a causal sense. 
The nature of these causal associations 
should be hypothesized within the context 
of a particular study. For example, in 
one instance a high-quality system will 
be associated with more use, more user 
satisfaction, and positive net benefits. The 
proposed associations would then all be 
positive. In another circumstance, more use 
of a poor quality system would be associated 
with more dissatisfaction and negative net 
benefits. The proposed associations would 
then be negative (DeLone and McLean, 
2003). Table 1 exhibits recent empirical 
research applying DeLone and McLean’s 
both original and updated “IS success 
factors” model.

satisfaction, respectively. Furthermore, use 
and user satisfaction affect each other while 
both also affect the dimension of individual 
impact and finally, individual impact 
affects organizational impact (Daskalakis 
and Mantas, 2008). Since its introduction 
in 1992, the “IS success factors” model 
has witnessed extensive application and 
refinement in different contexts (e.g. 
Almutairi and Subramanian, 2005; Qian and 
Bock, 2005; Rosemann and Vessey, 2006; 
Kulkarni et al, 2006; Sedera, 2006; Chae, 
2007; Seen et al, 2007). Continuous refining 
and development of the model’s various 
dimensions support its authority (Stockdale 
and Porovickaa, 2006) and strengthens 
its validity and reliability (Vaidya, 2007). 
Hence, the “IS success factors” model 
provides a good framework for identifying 
and developing different measures to assess 
IS success (Hellsten and Markova, 2006).

Based on research contributions since its 
introduction, in addition to changes in 
the role and management of information 
systems, DeLone and McLean (2003) 
updated the original “IS success factors” 
model they introduced in 1992. They added 
service quality as one important dimension 
to accommodate the emergence of end user 
computing (DeLone and McLean, 2003), 
and to reflect the importance of service and 
support in successful e-commerce (Wu and 
Wang, 2006) and other web-based interactive 
systems. In 
addition, they added 
“intention to use” 
as an alternative 
measure to the 
“use” dimension 
because an attitude 
is worthwhile to 
measure in some 
contexts where IS 
use is mandatory 
(DeLone and 
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While not attempting to cover all available 
research, table 1 underlines the application 
of DeLone and McLean’s original and 
updated model to assess various types of 
information systems. The table further 
underlines the validity of the model in 
different contexts, while findings underline 
the need for continuous research and 
empirical application to further validate and 
refine the model (e.g. Hussein et al, 2007: 
Wand and Liao, 2007; Vaidya, 2007).

Interestingly, table 1 indicates that several 
empirical attempts have applied DeLone 
and McLean’s “IS success factors” model 
in higher education context where different 
types of information systems were assessed. 
For instance, Rai et al (2002) empirically 
and theoretically assessed DeLone and 
McLean’s (1992) original model of IS 
success in the quasi-voluntary context of 
an integrated student information system at 
a Midwestern university/USA. Building on 
empirical results, Rai et al (2008) declared 
that DeLone and McLean’s model exhibited 
reasonable fit with the collected data. 
Appreciating such result, Rai et al (2002) 
emphasized DeLone and McLean’s (1992) 
argument that IS success models need to be 
carefully specified in a given context. They 
further suggested that the IS success factors 
model should be applied in the special 
context of mandatory information systems 
to underline required refinements. 

Furthermore, Lin (2007) used the updated 
IS success factors model to examine the 
determinants for successful use of online 
learning systems at a large university located 
in northern Taiwan. Empirical results 
showed that system quality, information 
quality and service quality had a significant 
effect on actual use of the system through 

user satisfaction and intention to use. Finally, 
Masrek (2007) evaluated the success of 
universities’ portal implementation from the 
perspective of students and users. Adopting 
a refined IS success model, Masrek (2007) 
investigated the influence of individual 
factors comprising attitudes toward the 
portal, personal innovativeness and web-
self efficacy on the success of the portal. 
Analyzing collected data, Masrek (2007) 
declared that IS effectiveness dimensions 
of service quality, and system quality 
were significantly correlated with user 
satisfaction. In addition, attitudes towards 
the portal were found to be significantly 
correlated with IS success dimensions.

While previous empirical research 
underlines the applicability and validity of 
DeLone and McLean’s IS success model in 
evaluating different types of IS applied in 
universities, this study attempts to contribute 
to this particular field of IS success research 
through applying DeLone and McLean’s 
updated IS success model on a special 
mandatory type of IS in one Jordanian 
university, i.e. online registration system. 
Such endeavor aims to further validate IS 
success model, in addition to exploring the 
multidimensional and interdependent nature 
of such system success.

III. RESEARCH LOCALE: 
      ONLINE-REGISTRATION 
       SYSTEM

Online registration (ORS) was introduced in 
2006 as a special subsystem of the overall 
registration system in the case university, 
one of the largest public universities located 
to the south of Jordan. ORS was designed 
to specifically handle students’ modules 
registration during the registration period 
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strictly voluntary to strictly involuntary use, 
and recommend refinements as appropriate. 
Hence, this paper applies the updated “IS 
success factors” model to the specific 
mandatory context of online registration 
system (ORS) in one Jordanian university. 
The proposed ROS Success Model is shown 
in figure 3.

Any IS must effectively recognize the 
primary mechanisms by which users work 
and build technological solutions (Wu and 
Wang, 2006). Adopting a socio-technical 
viewpoint, Garrity and Sanders (1998) and 
Skok, (2005) suggested that successful 
models measuring IS success should 
capture both technological and human 
elements. Acknowledging the previous 
suggestion, the above model addresses 
ORS success from both technological  
and human  perspectives. With regard to 
the technological perspective, the model 
addresses it through the constructs of system 
quality, information quality and service 
quality. All three constructs are based upon 
the technological infrastructure provided for 
ORS. Hence, addressing them should provide 
useful insights as to the degree to which the 
technological infrastructure complies with 
students’ requirements. For instance, System 
Quality refers to the elements of a system 

that affect the end user in 
the way they interact and 
use the ORS (Stockdale 
and Borovicka, 2006). 
System quality in ORS 
success model measures 
ORS reliability and 
predictability independent 
of the information it 
contains. On the other hand,  
Service Quality refers to 

the role of service provider 

which usually lasts for two to three weeks 
before actual teaching starts. Hence, ORS 
operates for a specific short period of time 
to insure that all students have registered 
in their chosen modules before ceasing to 
operate until the next term starts. In addition 
to registration, ORS provides students 
with specific information about modules’ 
availability, modules’ fitness with students’ 
study plans and actual modules registered 
in during any certain term. The usage of the 
system is mandatory. While students can 
get registration information from different 
alternative sources, they can enroll in 
any particular module only through ORS. 
However, in order to be able to use ORS for 
registration, students need to pay registration 
fees offline first. Since its introduction, the 
performance of ORS was not evaluated 
through a rigorous, empirically sound, 
method. The only feedback related to ORS 
performance is that associated with special 
cases when some students encounter certain 
problems when using the system.  

IV. ORS SUCCESS MOdEL

DeLone & McLean (2003) suggested that 
research should examine how the updated “IS 
success factors” model performs in different 
context, including settings that range from 
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in providing quality support to users (e.g. 
trust building, empathy, personal attention). 
Consumers demand more service quality 
in the online environment (Werthner and 
Klien, 1999). This is particularly important 
in the context of ORS since it represents 
a special type of online systems.  As for 
Information Quality, it is a major indicator 
of information value to the intended user. 
Hence quality of an information entity is 
always defined by the information customer 
(Miller, 1996). This customer could be 
external to the organization boundaries, or 
could be internal. Information quality in 
ORS model is addressed from users, i.e. 
students, perspective.

As for the human perspective, the ORS model 
addresses it through three constructs; user 
satisfaction, intention to use and net benefits. 
User Satisfaction measures the user’s 
response to the use of IS and its output, i.e. 
information (DeLone and McLean, 1992). 
It is one of the most frequently measured 
aspects of IS success (Wu and Wang, 2006). 
Despite the mandatory nature of ORS, user 
satisfaction remains a valuable measure with 
far reaching implications with regard to the 
system’s future implementation. Intention to 
Use is a measure of the likelihood a person 
will employ the application. It is a predictive 
variable for system use (Wu and Wang, 
2006). DeLone and McLean (2003) contend 
that use and intention to use are alternatives 
in their model, and that intention to use may 
be a more acceptable variable in the context 
of mandatory usage (Wang and Liao, 2007). 
Hence, intention to use was chosen in the 
context of ORS, due to the involuntary 
nature of its use. With regard to Net Benefits, 
they capture the balance of the positive and 
negative impacts of IS on intended users. 
DeLone and McLean (2003) introduced net 

benefits to address the fact that IS impacts 
have evolved beyond the immediate user 
to include other groups such as work group 
impacts, inter-organizational and industry 
impacts. However, they declared that the 
choice of where the impacts should be 
measured will depend on the system or 
systems being evaluated and their purposes. 
Since that ORS is a system intended to 
provide convenient services to students, 
net benefits refers to the impact of ORS on 
students. 

1. “ORS Success Model” Hypotheses

The ORS success model, figure 3, suggests 
that information quality, system quality, 
service quality, user satisfaction, intention 
to use and perceived net benefits are all 
success dimensions of ORS success.The 
hypothesized effects of system quality, 
information quality and service quality on 
user satisfaction are based on the theoretical 
and empirical work reported by DeLone and 
McLean (2003). They  have been further 
empirically examined in several more 
contemporary contexts (e.g. Wu and Wang, 
2006; Marsek, 2007; Wang, 2008). In ORS 
context, and since it intends to facilitate the 
registration process for students, the study 
proposes that:

H1: ORS information quality positively 
affects students’ satisfaction.

H2: ORS quality positively affects 
students’ satisfaction.

H3:  ORS service quality positively affects 
students’ satisfaction.

While the effect of system quality, 
information quality and service quality 
on “use” has also been theoretically and 
empirically underlined (e.g. Lin, 2007; 
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Wang and Liao, 2007; Daskalakis and 
Mantas, 2008). The “intention to use” 
variable has not been widely addressed in 
empirical IS research, perhaps due to the 
voluntary nature of most examined systems. 
However, this paper acknowledges the 
mandatory nature on ORS, in addition to 
DeLone and McLean’s (2003) suggestions 
that intention to use is an alternative to use, 
and suggests that ORS quality variables will 
affect students’ intentions to use the system. 
Hence:

H4: ORS information quality positively 
affects students’ intentions to use 
ORS..

H5: ORS quality  positively affects 
students’ intentions to use ORS.

H6: ORS service quality positively affects 
students’ intentions to use ORS.

Since that the use of ORS is mandatory for 
students, the “use” variable, proposed in 
DeLone and McLean (2003) updated model, 
was excluded from ORS success model since 
that both satisfaction and dissatisfaction 
will not affect the actual use of the system. 
However, and with regard to the relationship 
between user satisfaction and intention to 
use, DeLone and McLean (2003) suggest 
that increased “user satisfaction” will lead 
to increased “intention to use”. Hence, it 
is anticipated that, while the use of ORS is 
currently mandatory, greater user satisfaction 
will lead to greater intention to use the ORS 
in the future if it becomes voluntary. Thus:

H7: Students’  satisfaction with ORS 
positively affects their intentions to 
use it.

As a result of user satisfaction with ORS, 

it is anticipated that certain net benefits will 
occur for students. While such benefits will 
be sensed by students through convenient, 
easier and quicker registration procedures, it 
is hypothesized that:

H8: Students’ satisfaction with ORS 
positively affects their perceptions of 
ORS net benefits.

Finally, DeLone and McLean (2003) 
assume that, if the users perceptions of IS 
net benefits are positive, they will influence 
and reinforce subsequent “use” and “user 
satisfaction”. While the context of ORS 
is mandatory, thus the variable of “use” 
is excluded,  it is anticipated that the net 
benefits achieved have a positive effect over 
student’s “intention to use” ORS.  Thus, 
and in accordance with previous empirical 
findings (i.e. Zhang and Prybotuk, 2005; 
Wang, 2008, Teo et al, 2009), this paper 
hypothesizes that:

H9: Students’ perceived net benefits of 
ORS positively affect their intentions 
to use it.

With regard to DeLone and McLean’s (2003) 
assumption that “net benefits” will influence 
“user satisfaction”, the proposed ORS 
success model excludes such influence. The 
exclusion decision was based on authors’ 
belief that students’ satisfaction with ORS 
will form their perceptions about the net 
benefits of the system, and not the opposite. 
Such procedure was under taken by previous 
research, i.e. Wang and Liao (2007), which 
excluded the link between “net benefits” and 
“user satisfaction” in order to avoid model 
complexity.

V. METHOdOLOGY
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1. Constructs measurement
Measures of all the constructs in the ORS 
success model were adopted from previous 
research. Each construct was measured 
through a number of items using a five-
point Likert scale ranging from (1) strongly 
disagree to (5) strongly agree. Table 2 
presents the ORS success model constructs, 
their associated items and the sources of 
those items. The items were modified, 
and rephrased, in order to suite the special 
context and purpose of ORS. 

ORS Information Quality: This construct is 

a major indicator of the value of information 
provided by ORS to students. Appreciating 
the multi dimensionality of the “information 
quality” construct (Wu and Wang, 2006), 

five items were used to measure it and 
address the dimensions of information 
presentation, clearness, accuracy, sufficiency 
and timeliness.

ORS Quality: This construct refers to the 
elements of ORS that affect students in the 
way they interact and use the system. In 
accordance with previous IS studies (Wu 
and Wang, 2006; Rai et al, 2002), four items 
were used to measure this construct and 
reflect ORS’s stability, acceptable response 
time, user-friendly interface and ease of 
use.

ORS Service Quality: This construct refers 

to the role of ORS personnel in providing 
quality support to students. Three items 
were adopted from Wang and Tang’s 
(2003) EC-SERVQUAL to measure service 

Table 2, “ORS Success Model”: Constructs and Related Items
Construct Items in questionnaire source

ORS Quality

System ease of use

System stability
Responsiveness
Ease to learn

 (Doll and Torkzadeh, 1998;Wu and Wang, 2006;
Wang and Liao, 2007)
 (Rai et al, 2002; Wu and Wang, 2006)
(Rai et al, 2002; Wu and Wang, 2006)
(Armstrong et al, 2005)

 ORS Service
Quality

Empathy of system provider
Safety
Personal attention

(Wang and Tang, 2003; Wang and Liao, 2007)
(Wang and Tang, 2003; Wang and Liao, 2007)
(Wang and Tang, 2003; Wang and Liao, 2007)

 ORS
 Information

Quality

Presentation
Clearness
Accuracy

Sufficiency
timeliness

(Wu and Wang, 2006)
(Wu and Wang, 2006)
 (Doll and Torkzadeh, 1998; Wu and Wang, 2006;
Wang and Liao, 2007)
(Doll and Torkzadeh, 1998; Wang and Liao, 2007)
(Doll and Torkzadeh, 1998; Wang and Liao, 2007)

 User
Satisfaction

information
efficiency
effectiveness
Overall satisfaction

(Armstrong et al, 2005)
(Sedon and Kiew, 1994; Wu and Wang, 2006)
(Sedon and Kiew, 1994; Wu and Wang, 2006)
(Wu and Wang, 2006)

 Intention to
Use ORS

Dependency
Intention of future use

 (Rai et al, 2002; Heo and Han, 2003; Wang and
Liao, 2007)
(Lin, 2007)

 ORS Net
Benefits

Providing information
Information management
Tasks accomplishment
Tasks performance
Quality of tasks

(Wu and Wang, 2006)
(Wu and Wang, 2006)
(Wu and Wang, 2006)
(Wu and Wang, 2006)
(Wu and Wang, 2006)
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quality dimensions of empathy, security 
and personal attention. The same items 
were applied by Wang and Liao (2007) to 
measure “knowledge management system” 
service quality.

User Satisfaction: This construct refers to 
students’ response to the use of ORS output, 
i.e. registration information. Four items 
were adopted from literature to measure 
this construct in terms of its efficiency, 
effectiveness, satisfaction with registration 
information and overall satisfaction with 
ORS.

Intention to Use: This construct refers to 
students’ likelihood to employ ORS in the 
future. It reflects students’ positive/negative 
attitudes towards the system. Two items 
were used to measure this construct in terms 
of students dependency on ORS and future 
intentions to use it. 

Net Benefits: This 
construct captures the 
balance of positive and 
negative impacts of ORS 
on students. Measures 
of net benefits need not 
to be hard and financial, 
but can be soft and non-
financial (Holsapple and 
Joshi, 2000). Therefore, 
and in accordance with 
previous research, i.e. Wu 
and Wang (2006), five 
non-financial items were used to measure 
ORS net benefits to students in relation to 
providing needed registration information 
and enhancing students’ capabilities to 
manage, perform and accomplish their 
registration tasks. 
2. Sample and data Collection

A convenience sampling technique was 
adopted. During the first week after ORS 
was shut off, and registration process was 
completed,  data for the study was collected 
using a questionnaire survey administered in 
class to 1360 of case university’s students. 
The decision to address students immediately 
after the end of the registration process was 
deemed more insightful since that students 
can base their evaluations and responses 
upon their last overall experiences with 
ORS. All 1360 administered questionnaires 
were returned but only 1345 students 
provided usable survey responses. The high 
response rate attributed to the fact that the 
researchers disseminated and collected the 
questionnaires in class. Detailed descriptive 
statistics of respondents’ characteristics are 
shown in Table 3.

3. data Analysis and Results

The study adopted “SmartPLS” software, 
version 2.0.M3, to perform data analyses 
with the PLS path modeling (Hnasmann and 
Ringle, 2004). Following Hulland’s (1999) 
procedure, a two-phased approach was used 
for data analysis. First, the measurement 

Table 3: Sample characteristics
characteristic Frequency Percentage

Gender
Male
Female

614
731

45.7
54.3

 Education
Level

 First year 
 Second year 
 Third year 
 Fourth year 
Fifth year

374
413
325
188
45

27.8
30.7
24.2
14.0
3.3

 College

 Humanitarian
colleges
 Science
colleges

548
797

40.7
59.3
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model (called the outer model relating 
the manifest variables to their own latent 
variables) was estimated using confirmatory 
factor analysis (CFA) to test the overall 
fit of the model, as well as its validity and 
reliability to ensure that only reliable and 
valid measures of the constructs were used 
before drawing conclusions about the nature 
of the construct relationships (Hulland, 
1999). Second, the structural model (called 
the inner model relating some endogenous 
latent variables to other latent variables) 
was tested by estimating the paths between 
the constructs in the model. T-values and 
their statistical significance were assessed 
for that purpose, as indicators of the model’s 
predictive ability.

3.1. Measurement model
The measurement model consists of 
relationships among the conceptual factors 

of interest and the measures underlying each 
construct. The measurement model included 
(1) the estimation of internal consistency 
reliability of individual items; and (2) the 
convergent and discriminant validity of 
the measures associated with individual 
constructs. First, individual reliability was 
examined according to the loadings of 
the items on their respective constructs. 
Reliabilities of individual items are 
considered adequate, when items’ loading 
on their respective constructs are higher than 
0.70 (Chin, 1998; Fornell and Larcker, 1981; 
Hair et al, 2006). All loadings in the model 
were greater than the recommended level 
of 0.70, showing adequate item reliability. 
The data indicated that the measures were 
robust in terms of their internal consistency 
reliability as indexed by the composite 
reliability. A composite reliability of 0.70 or 
greater is considered acceptable (Fornell and 

Table 4: Confirmatory factor analysis

Constructs  Constructs
Items Item loading CR* AVE**  Cronbachs'

Alpha

Information Quality
(INFQUAL)

IQ1 0.835972

0.913213 0.678002 0.881124
IQ2 0.816806
IQ3 0.825448
IQ4 0.846612
IQ5 0.791122

Intention To Use
(INTUSE)

ITU1 0.905099
0.899126 0.816739 0.775629ITU2 0.902372

Net Benefit
(NETBEN)

NB1 0.812592

0.913615 0.679460 0.881332
NB2 0.853000
NB3 0.856685
NB4 0.840856
NB5 0.753949

Satisfaction
SATIS)

SAT1 0.840096

0.921327 0.745446 0.886101SAT2 0.868014
SAT3 0.870056
SAT4 0.874974

Service Quality
(SERQUAL)

SERQ1 0.832709
0.897459 0.744980 0.828296SERQ2 0.906009

SERQ3 0.848931

System Quality
(SYSQUAL)

SQ1 0.852344

0.891264 0.672229 0.837094SQ2 0.832876
SQ3 0.796890
SQ4 0.796058

*CR: Composite Reliabilities
**AVE: Average Variance Extracted
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Larcker, 1981). All composite reliabilities 
of the different measures exceeded the 
recommended threshold value of 0.70, 
indicating adequate internal consistency 
(table 4).

With regard to convergent validity, it 
measures the degree to which items on 
a scale are linked in theory. Convergent 
validity was examined using the average 
variance extracted measure. For all 
constructs, table 4, the values of average 

variance extracted (AVE) were all higher 
than the recommended minimum of 0.50, 
indicating high convergent validity (Fornell 
and Larcker, 1981).

As for discriminant validity, it represents 
the extent to which a construct truly differs 
from neighboring constructs (Hulland, 
1999). This was assessed from the latent 
constructs correlations matrix, reporting 
the square roots of the average variance 
extracted (AVE) along the diagonal. In order 

Table 5: Latent Variable Correlations
 INFQUAL INTUSE NETBEN SATIS SERQUAL SYSQUAL

INFQUAL 0.823409
INTUSE 0.613980 0.903736
NETBEN 0.746339 0.731556 0.824294

SATIS 0.771274 0.677464 0.812158 0.863392
SERQUAL 0.640238 0.692719 0.700200 0.658525 0.863122
SYSQUAL 0.713632 0.626913 0.709089 0.731202 0.618667 0.819896
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to show adequate discriminant validity, the 
square roots of each construct’s AVE needed 
to be higher than the correlations of that 
construct with all other constructs (Fornell 
and Larcker, 1981). Thus, discriminant 
validity is satisfied when the diagonal 
elements (square root AVE) are greater than 
the off-diagonal elements in the same row 
and column. As table 5 shows, all constructs 
satisfied this criterion.

3.2. Structural Model
The structural model can be described as a 
set of one or more dependence relationships 
linking the model constructs (Gefen et al, 

2000). A structural model gives information 
as to how well the theoretical model predicts 
the hypothesized paths. The structural 
model in PLS was assessed by examining: 
(1) the β coefficients (standardized betas) 
of each path, (2) T statistics to assess the 
significance of these path coefficients, and 
(3) R2 as an indicator of the overall predictive 
strength of the model. Figure 4 shows the 
standardized PLS path coefficients model. 
The coefficients are shown on top of the 
arrows. The R2 values are shown inside the 

circles of the relevant constructs. 

In accordance with Chin’s (1998) 
recommendation, a bootstrapping procedure 
using 200 sub-samples was performed. For 
each path, t-values and the significance of the 
structural coefficients (β) were computed, 
table 6. 

Table 6 shows the results of the calculations 
for significance of path coefficients. The 
significance of the path coefficients was 
determined using t-statistics calculated 
using the bootstrap technique. Information 
quality had a significant positive effect on 

user satisfaction, but had no significant 
effect on intention to use. Thus, H1 was 
supported (β =0.43) while H4 was rejected 
(β = -0.02). System quality had a significant 
positive effect on both user satisfaction and 
intention to use. Hence, both H2 (β = 0.30) 
and H5 (β = 0.11) were supported. Service 
quality had a significant positive effect on 
both user satisfaction and intention to use. 
Thus, H3 and H6 were supported (β = 0.20 
and β = 0.31, respectively). In addition, user 
satisfaction had a significant positive effect 

Table 6: Structural model results
Path Coefficients (β) T-values Hypothesis testing

H1: SYSQUAL  ->  SATIS 0.303860 3.301025*** Supported
H2: SERQUAL  ->  SATIS 0.195850 2.161509* Supported
H3: INFQUAL   ->  SATIS 0.429039 4.795364*** Supported
H4: SYSQUAL  ->  INTUSE 0.110694 2.141750* Supported
H5: SERQUAL  ->  INTUSE 0.310779 3.641478** Supported
H6: INFQUAL   ->  INTUSE -0.020726 1.307913 Not Supported
H7: SATIS         ->  INTUSE 0.122301 3.061218** Supported
H8: SATIS         ->  NETBEN 0.812158 18.53558*** Supported
H9: NETBEN    ->  INTUSE 0.351597 2.616478** Supported
*** p< .001, ** p<.01, * p<.05
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on both intention to use and net benefit. 
Thus, both H7 (β = 0.12) and H8 (β = 0.81) 
were supported. Finally, net benefit had a 
significant positive effect on intention to 
use. Thus H9 was supported (β = 0.35).
The ability to explain variance in the 
constructs of interest was one of the criteria 
for evaluating the model. Table 7 shows 
that R2 values for intention to use, user 
satisfaction and perceived net benefits were 
very strong. Information quality, system 
quality and service quality explained 68.2 
% of the variation in user satisfaction 
with ORS. on the other hand, information 
quality, system quality, service quality, user 
satisfaction and net benefits explained 61.2 
% of the variation in intention to use ORS. 
Furthermore,  user satisfaction explained 
66.0% of the variation in the perceived net 
benefits of ORS. 

Table 7: R2 values
Construct R2

User Satisfaction (SATIS) 68.2%
Intention To Use (INTUSE) 61.2%
Net Benefits (NETBEN) 66.0%

VI. dISCUSSION OF 
      RESULTS

Adopting a socio-technical viewpoint, ORS 
success model included six dimensions 
representing both technological and human 
perspectives (i.e. information quality, system 
quality, service quality, user satisfaction, net 
benefits and intention to use). By focusing on 
intention to use, rather than actual use,  the 
study aimed at underling the effects exerted 
by both technological and human dimensions 
over students’ willingness to employ ORS in 
the future, if it becomes voluntary. Empirical 
results provided considerable validation to 

the applied model. Furthermore, eight of the 
nine hypothesized effects in the model were 
significantly supported. 

1. “Technological dimensions”  
       Effects
The technological dimensions of information 
quality, system quality and service quality 
have all exerted significant  positive effects 
over students’ satisfaction with ORS. 
Information quality exerted the highest 
effect over satisfaction (B = 0.429), followed 
by system quality (B = 0.304) and service 
quality (B = 0.196). The three technological 
dimensions explained 68.2% of variation in 
students’ satisfaction ( R-square = 0.682). 
Such results underline that students’ 
satisfaction with ORS is driven mostly by 
the quality of information provided by ORS, 
ORS quality and the quality of services 
associated with, or provided by, ORS. 
However, R-square results indicate that 
some other factors , external to the model, 
could affect students’ satisfaction with ORS. 
Such factors might include students’ IT 
know-how, the availability of computer labs 
for registration purposes, the time assigned 
for online registration, etc.

With regard to the effects of technological 
dimensions over students’ intentions to 
use ORS, some contradicting results have 
emerged. Service quality exerted the highest 
significant effect over intentions (B = 0.311), 
followed by system quality (B = 0.311), while 
information quality had no direct significant 
effect over students’ intentions to use ORS. 
Careful examination of the whole registration 
process has explained the insignificant 
effect of information quality over students’ 
intentions to use ORS. Students can usually 
get the same quality registration information 
from different alternative sources such as 
university registration letters, academic 
faculties, registration offices, academic 
departments and ORS.  However, they 
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can enroll in any particular module only 
through ORS. So, if students are not to use 
ORS, they expect to find the same quality 
information they need elsewhere, but with 
more time and effort. Therefore, the fact 
that ORS provides required information 
with less time and effort is a major driver of 
student’s satisfaction. However, it does not 
represent a direct significant determinant in 
their intentions to use ORS in the future, due 
to the availability of alternative information 
sources. Instead, other technological 
characteristics of ORS such as ease of 
use, responsiveness, stability, security and 
personal attention are major determinants in 
future intentions to use the system. 

2. “ Human dimensions”  Effects
The study’s empirical results have underlined 
the existence of  positive significant effects 
between the model’s human dimensions. 
Firstly,  students’ satisfaction with ORS had 
a significant, positive and high effect over 
their perceptions of the net benefits they 
gained from using the system (B = 0.812). 
Such result means that students’ perceptions 
of net benefits are highly dependent on 
their satisfaction with the ORS  information 
quality, system quality and service quality. 
However, and appreciating the holistic 
nature of net benefits, the fact that students’ 
satisfaction has explained 66% of net 
benefits (R-square = 0.660) suggests that, 
while satisfaction is the major deriver of 
net benefits, other factors might contribute 
to students’ perceptions of the net benefits 
gained from using ORS.

Secondly,  students’ satisfaction with ORS 
had a positive significant effect over their 
intentions to use the system (B = 0.122). 
Such result underlines the simple fact that 
when students are satisfied with ORS’s 
information, system and service quality, 
they intend to use it in the future. Thirdly, 
students perceptions of ORS’s net benefits 

had a significant positive effect over their 
intentions to use the system (B =  0.352). 
Such result indicates that when the positives 
of using ORS outweigh the negatives, 
students will intend to use the system again. 
The fact that net benefits have exerted higher 
effect on students’ intentions to use ORS than 
students’ satisfaction (B = 0.122) underlines 
the suggestion that students perceptions of 
ORS net benefits is a wider construct which 
might be affected by other factors in addition 
to satisfaction. The existence of such factors 
might have contributed to the higher effect 
of perceived net benefits .  Furthermore, and 
with regard to the effect of all the model’s 
dimensions over intentions to use ORS, 
information quality, system quality, service 
quality, satisfaction and net benefits have all 
explained 61.2% of variation in students’ 
intentions to use ORS (R-square = 0.612). 
Such result further underlines that students’ 
intentions to use ORS could depend on 
other, external to the model, factors. 

VII. CONCLUSIONS ANd 
        RECOMMENdATIONS

Empirical results have validated the 
application of DeLone and McLean’s (2003) 
updated model in the mandatory context of 
ORS. The results have also validated the 
application of information quality, systems 
quality, service quality, user satisfaction, net 
benefits and intentions to use  as dimensions 
of ORS success. Furthermore, the results 
have underlined the multidimensional and 
interdependent nature of such dimensions. 
Such nature requires considerable attention 
paid to all the dimensions underlined in 
ORS success model, especially intentions to 
use as it represents a major predictor of ORS 
future. For instance, and since it represents 
a major driver of students’ satisfaction 
which, in turn, affects their intentions to use 
ORS, special attention should be given to 
the enhancement of information quality in 
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terms of presentation, clearness, accuracy, 
sufficiency and timeliness. Furthermore, 
both system quality and service quality 
of ORS should be improved due to their 
direct influence over students’ intentions 
to use the system. Improvements to system 
quality could include making the system 
easier to understand and use and increasing 
the system’s responsiveness to students 
inquiries and demand. On the other hand, 
improvements to service quality could 
include, adding helpful notes, module(s) 
description and online contact links to the 
system. Finally, and in order to increase 
students perceptions of net benefits they gain 
from using ORS, careful examination of all 
registration procedures, both on and offline, 
should take place. Considerable attention 
should be paid to all registration procedures 
students undertake separate from ORS, e.g. 
payment procedures, academic consultation, 
etc.

VII. MANAGERIAL 
        IMPLICATIONS

Management responsible for ORS should not 
rely on the fact that the system is mandatory 
in nature. Continuous assessment and 
improvement to the system’s quality and 
to the quality of its  services can increase 
students’ satisfaction and net benefits, which 
could consequently enhance their learning 
experience. While the study has suggested 
a number of recommendations to improve 
ORS performance, continuous developments 
in technology can provide new avenues for 
creative improvements to ORS. 

IX. LIMITATIONS ANd

      FUTURE RESEARCH

The study’s findings and contribution 
should be addressed in relation to some 
limitations. Firstly, the study applied a 
convenience sampling procedure for data 
collection. Despite providing adequate 
data, fit for analysis, such procedure still 
has a generalizability limitation. Secondly, 
the research locale of this study was online 
registration system in one university, 
therefore, its results can be generalized only 
to the context of research locale. Thirdly, 
the study measured students’ perception of 
the six dimensions of ORS success after the 
system was shut off, hence, a comparison 
between students’ expectations of the 
system and their perceptions of its actual 
performance was not possible. Future 
research can test the applicability of the 
model to all online registration systems in 
all Jordanian universities. Furthermore, 
and while the study represents a snap-shot 
examination of the current state of ORS, 
longitudinal studies examining ORS success 
are needed to further assess and explore 
the dimensions that affect its success. 
In addition, future research can measure 
students’ perceptions of the system before 
and after usage to underline any differences 
between ORS’s expected and perceived 
performance. Finally, empirical results of 
this study have indicated that other factors 
external to ORS model could effect ORS 
success, further exploration of such factors 
could  be a worthwhile area for future 
research.  
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This paper investigates the link between financial liberalisation and growth for a cross – 
section of seventeen developing countries, including India, both theoretically and empirically. 
It also explores the different measures of capital account openness and the empirical evidence 
on the association between financial openness and growth. Theoretically capital account 
openness leads to growth through two main channels: increase in aggregate investment and 
an improvement in productivity and efficiency. Existing empirical evidence however suggests 
that the link between capital account openness and economic growth is weak. The paper uses 
a de jure measure of capital account convertibility, calculated as the proportion of capital 
flows to total flow of funds. The results find a positive association between financial openness 
and growth for some countries in the sample. However the investment effect is found to be 
weak or of no significance for the majority of the sample.

Keywords: capital flows, financial liberalisation, growth

 1. INTRODUCTION

Globalisation, liberalisation and integration 
have been the buzzwords in policy and 
strategy in the last three decades as 
developing economies financial linkages 
with the global economy have significantly 
increased. Large parts of the developing 
world adopted policies of financial 
liberalisation leading to a change in the 
nature and magnitude of financial flows 
across the globe, and a concurrent increase 
in the  incidence  of banking, currency and 
financial crises as well. 

The theoretical basis of  financial liberali-
zation was the theory of financial repression 
first advocated by McKinnon (1973) and 
Shaw (1973). They asserted that financial 
repression allocates capital to inefficient use 
and therefore it traps developing countries in 
a low saving and low growth cycle. Outward 
oriented trade, realistic exchange rates and 
financial liberalization were likely to ensure 
more successful adjustments to external 
imbalances and higher rates of economic 
growth in the developing world. This 
theory became the basis of the IMF– World 
Bank sponsored Structural Adjustment 
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the removal of capital controls. 

Financial globalization , on the other 
hand is an aggregate concept that refers to 
rising global linkages through cross border 
financial flows. Financial integration refers 
to an individual country’s linkages to 
international capital markets. Being closely 
related, increasing financial globalization 
is often associated with  rising financial 
integration  on average. It may be concluded 
therefore that globalization has been the 
direct result of financial liberalization of 
economies, but financial integration may or 
may not be associated with liberalization. A 
case in point is Latin America in the 1980s, 
which was de jure closed to financial flows 
but was in actual fact integrated with the 
rest of the world through the large amount 
of capital flight that actually took place.

Another important distinction is between 
the terms financial deepening and financial 
development. Financial deepening refers to 
an increase in the volume of credit being 
intermediated in financial markets, and is 
typically measured by indicators such as 
M2, credit to the private sector, or stock 
market capitalization relative to GDP. 
Financial development should be thought 
of as a much broader concept reflecting 
improvements in the functioning of the 
financial sector. These include increased 
access to financial intermediation, greater 
diversification opportunities, improved 
information quality, and better incentives 
for prudent lending and monitoring.

Financial liberalization and financial 
deepening are related terms but they are 
not equivalent. Financial deepening affects 
access to finance, while liberalization 
affects the incentives with which credit is 

Programmes (SAP), which were adopted 
by large parts of the developing world. The 
focus of any SAP was to remove inherent 
structural distortions in an economy through 
financial liberalisation so as to have higher 
rates of growth and development.

The basic aim of this paper is to explore 
different facets of financial globalization 
beginning with some semantics. It then 
explores the trends of financial flows to 
the developing world. The paper also 
examines the relationship between financial 
liberalization and economic growth for 
a cross section of developing countries, 
including India.

II. FINANCIAL 
     LIBERALIzATION: 
     sOME BAsIC sTYLIsED 
     FACTs

The literature often uses terms such as 
financial globalisation, financial deepening, 
financial liberalization and financial 
integration interchangeably, although on 
close inspection differences are clearly 
discernable. 

Financial  liberalization refers to a reduction 
in the role of the government and an increase 
in the role of the market, in allocating credit. 
The basis of financial liberalization can be 
traced to the theory of financial repression, 
first advocated by McKinnon (1973) and 
Shaw (1973). The process of financial 
liberalization is linked to the basic structure 
of the economy and requires reform in stages. 
It is a process that should be introduced 
in a phased manner, beginning with trade 
reform, moving on to a gradual opening of 
the financial sector including the adoption 
of current account convertibility and finally 
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deployed. For example, during the 1970s 
and up to the early 1980s, Japan and France 
had financially deep markets that were 
highly repressed. Conversely, Great Britain 
in the late 1970s and several Latin American 
countries, including Peru, Argentina and 
Brazil in the 1990s had liberalized financial 
markets that were relatively shallow.

III. THEORETICAL   
       FRAMEWORk

The theoretical basis of capital account 
convertibility lies in the argument that 
free capital mobility allows the global 
economy to reap the efficiency gains 
created by specialization  in the production 
of financial services.  It is an extension of 
the logic of the benefits of free trade which 
says that financial development can raise 
an economy’s growth rate in two ways: by 
increasing  the rate of capital accumulation 
and by spurring technological innovation 
(McKinnon (1973) and Shaw (1973)). 

Thus greater openness of the capital account 
has an impact on economic performance 
through two alternative channels:

The first and most obvious one is 

through its effect on foreign savings and 
through them, on aggregate investment. 
Countries with a more open capital account 
will have, in principle, the ability to finance 
a larger current account deficit and thus 
increase the volume of foreign savings. 
If increases in foreign services are not 
reflected in a one to one decline in domestic 
savings, aggregate savings will be higher. 
This will allow higher investment and faster 
growth. This is known as the Investment 
Effect. Whether increased capital inflows 
and higher current deficits actually result in 

higher aggregate investment depends on the 
extent to which foreign savings crowd out 
domestic savings.

The second channel through which 

capital mobility may affect economic 
performance refers to efficiency and 
productivity growth. The principle of free 
trade in goods and services is extended to 
trade in securities. Countries with fewer 
restrictions on capital mobility will, with 
other things given, tend to outperform 
countries that isolate themselves from global 
financial markets. The elimination of capital 
controls reduces an important distortion 
resulting in a higher return to investment 
and higher productivity growth. This is 
known as the Performance Effect.

There are both direct and indirect channels 
that help to enhance growth in developing 
countries. Some of these are as follows:

Direct  Channels

Increased Domestic savings  
According to the “two gap” structural 
development literature (Chenery and Bruno 
(1962), McKinnon  (1964)), growth of an 
economy is limited not only by a country’s 
ability to save, but also by foreign savings 
with which to buy necessary imported 
inputs. However such capital flow must 
be supplementing in nature rather than 
crowding out domestic investment. Barro, 
Mankiw and Sala-I-Martin (1995) have 
also emphasised that domestic residents can 
finance in part or in full the physical capital 
by foreign savings which increases the rate 
of capital accumulation. An increase in the 
flow of capital  from regions of abundance 
to regions of scarcity, reduces the risk-free 
rate in developing countries and increases 
the return on capital in areas of abundance.
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Reduction in cost of capital 

through diversification of risk An increase  
in the opportunities to share risk  help in 
its diversification.  This in turn encourages 
firms to increase  total investment, thereby  
increasing growth.  As capital flows increase, 
the domestic stock market becomes more 
liquid, further reducing the equity risk 
premium and lowering  the cost  of raising 
capital for investment. 

Transfer of technology and 

managerial know-how Financially 
integrated  economies attract a 
disproportionately large share of FDI 
inflows,  generating technology spillovers 
and helping to pass on better management 
practices. These spillovers raise aggregate 
productivity and in turn boost economic 
growth.

Stimulation of domestic financial 

sector development Joseph Schumpeter 
(1911) argued that the services provided 
by financial intermediaries (eg. mobilizing 
savings, evaluating  projects, managing risk  
and facilitating transactions)  are essential 
for technological innovation and economic 
development.  Authors  such as Gurley and 
Shaw (1955), Goldsmith (1969), Patrick 
(1966), McKinnon (1973) have emphasized 
the role of financial intermediation  in the 
process of economic growth and argued 
that the increased financialization  of assets 
is instrumental in promoting economic 
development. International portfolio flows  
increase  the liquidity of domestic stock 
markets. Increased foreign ownership of 
domestic banks also generates a variety of 
other benefits such as access to international 
financial markets and improvement in the 
regulatory and supervisory framework  of 
the domestic banking industry.  Foreign 
banks also introduce  a variety of new 

financial instruments and  techniques and 
also foster technological improvements 
in domestic markets.  The entry of foreign 
banks increases competition that improves 
the quality of domestic financial services 
and allocative efficiency.

Indirect Channels

Promotion of specialization . 
In principle, financial globalization  plays 
a useful role by helping countries to 
engage in international risk sharing and 
reduce consumption volatility, indirectly 
encouraging specialization and raising the 
growth rate.

Commitment to better economic 

policies International financial integration 
increases productivity in an economy 
through its impact on the government’s  
ability to credibly commit to a future course 
of policies. The disciplining role of financial 
integration changes the dynamics of 
domestic investment in an economy leading 
to a reallocation of capital towards more 
productive activities in response to changes 
in macroeconomic policies. 

signalling effect   A country’s 
willingness to undertake financial integration 
would be interpreted as a signal towards more 
friendly policies towards foreign investment 
in the future.  Bartolini and Drazen (1977a) 
suggest that the removal of restrictions on 
capital outflows  can, through  its signaling 
role, lead to an increase  in capital inflows. 

However, the benefits of capital account 
openness rest on the premise of an efficient 
capital market, ignoring the presence of 
distortions such as information asymmetry, 
moral hazard and herding on the part of 
foreign investors. The destabilizing effect of 
capital flows was first articulated by Diaz-
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These and other such rules based measures 
assume that restrictions on capital account 
are fully effective, and therefore represent 
the countries’ true degree of financial 
openness. However studies have found that 
capital controls, especially in developing  
countries, have been of limited effectiveness 
as investors find ways of circumventing 
them. To this extent, these measures 
underestimate the degree of a country’s 
financial openness.

De facto measures of openness are based on 
actual capital flows and measure a country’s 
effective openness. This is analogous to 
using trade volumes as a measure of trade 
openness and helps to distinguish between 
different types of capital flows. This level 
of disaggregation allows us to more closely 
identify the different channels through which 
capital flows might affect economic growth 
(Kraay (1998) and Swank (1998). Since 
actual outflows and inflows are affected 
by a number of factors such as monetary, 
fiscal and exchange rate policies and  the 
global economic and financial climate, and 
not merely by restrictions on capital flows, 
this measure is unlikely to be an informative 
indicator of the capital account regime. 
Besides this, capital flow data for some 
developing countries is incomplete and of 
poor quality as well. 

A third alternative is to use portfolio and 
direct investment assets and liabilities as a 
per cent of GDP as a long run indicator of  
financial openness (Lane and Milesi-Ferretti 
(2001)). Such a measure is a good indicator 
of openness at a point in time, but its value 
may fluctuate from year to year, since capital 
flows are endogenous and there can be large 

Alejandro (1985). This has led to a growing 
body of work that highlights the role of moral 
hazard and explicit or implicit government 
guarantees in increasing the vulnerability of 
countries to financial crisis. (McKinnon and 
Pill (1998)).

IV. REVIEW OF 
      LITERATURE

1. Measuring Financial Openness
The literature usually considers financial 
openness as synonymous with capital 
account openness and typically focuses 
on three aspects of  financial openness: 
measures based on statute, based on 
actual capital flows and on asset prices. 
Measures of capital account openness 
based on statute are also known as de jure 
or rules based measures and are based on, 
and represent policies on capital account 
restrictions. The most commonly used de 
jure measure of openness is derived from 
information in the IMF’s Annual Report on 
Exchange Arrangements and Exchange 
Restrictions, (AREAER). It is available for 
all IMF member countries from 1966 and is 
a dummy variable that takes a value of 1 if 
a country has capital account restrictions in 
a given year and 0 otherwise. However, it 
does not distinguish between different types 
of controls nor does it capture the difference 
in intensity of controls. Another de jure 
measure called SHARE measures openness 
as a variable reflecting the proportion of years 
in which countries had liberalized  capital 
accounts. Quinn (1997) has constructed the 
most comprehensive cross country indicator 
of capital account openness. He uses a 0 
through 4 scale to classify openness, with a 
higher number implying a more open capital 
account. 
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valuation adjustments due to, say a large 
swing in equity values.

2. Capital Account Openness and Growth
There is a large and growing literature that 
tests the potential benefits of capital account 
liberalization through its influence on long 
run growth and development, by directly 
investigating  the empirical relationship 
between capital account liberalization and 
economic growth.  Almost all of these 
studies augment a basic growth model that 
includes variables  such as the level of 
schooling, investment, population growth 
and the level of GDP in the  initial year with 
a measure of  capital account liberalisation. 
The data are typically averaged over five, 
ten, or twenty years so that the data set is 
converted into either a cross-sectional data 
set or a panel data set. Distortions in the 
domestic economy such as information 
asymmetry and moral hazard are proxied 
through the use of measures of institutional 
development and policy environment such 
as the inflation rate and fiscal deficit.

supporting Evidence of Capital Account 
Liberalization on Growth
Wang (1990) develops a model in which 
international capital movements from the 
developed North to the developing South 
transfers’ technology and shows that 
liberalisation of the capital account leads to 
greater foreign direct investment leading to 
greater competition in which domestic firms 
try to be efficient. In the process domestic 
savings are more efficiently used. The rate 
of technological change is an increasing 
function of the amount of foreign capital 
operating in the South and of the extent to 
which technology in the advanced country 
exceeds that in the less developed country. 
It is shown that when the South shifts from 

autarky to free capital mobility, its steady 
state growth rate of per capita income also 
increases. 

Obstfeld (1994) presents a simple model 
of global portfolio diversification that links 
growth and financial openness. The set 
up is a stylised development of the idea 
developed by Romer (1990) and Grossman 
and Helpman (1991).The model asserts  that 
ongoing growth depends upon investments 
that supply specialized and hence inherently 
risky production inputs. Because risky 
technologies in the model have higher 
expected returns than safe ones, international 
asset trade, which allows each country to 
hold a globally diversified portfolio of risky 
investments, encourages all countries to shift 
from low return safe investments towards 
high return risky investments. Provided 
risky returns are imperfectly correlated 
across countries, and provided some risk 
free assets are initially held, a small rise in 
diversification opportunities always raises 
expected growth as well as national welfare. 
The key here is that financial liberalization 
can enhance growth even in the absence of 
net capital inflow.

Quinn (1997) is one of the most 
comrehensive studies to identify a positive 
result between capital account liberalization 
and  growth. He uses  a multivariate 
regression framework to determine the  
political and economic variables with which 
a change in international financial regulation 
is robustly associated. Quinn’s study covers 
58 countries over a period 1960 to 1989 and 
although his results suggest a significant 
effect  of the change in capital account 
liberalization on growth, it is difficult to 
distinguish the impact of current account and 
capital account liberalization separately.
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klein and Olivei (1999) investigate 
the association between capital account 
liberalization  and growth in a cross sectional 
regression specification of 82 countries 
over the period  1986 to 1995.  Their study 
first focuses on the role of capital account 
liberalization on financial development 
and then considers the effect  of financial 
development on growth.  They  conclude 
that the beneficial effects of capital account 
liberalisation can only be achieved in an 
environment in which there is institutional 
support for the changes brought about by the 
free flow of capital.

Edwards (2001) examines  whether  the 
relationship between capital mobility  
and growth is different for emerging and 
advanced  economies and tests the impact of 
capital mobility on economic growth, where 
growth is estimated in terms of GDP growth 
and total factor productivity  (TFP) growth.   
Bekaert, Harvey and Lundblad (2001) 
(BHL) examine the impact of stock 
market liberalization on economic growth.   
Augmenting the standard set of growth 
model variables with their variable indicating 
stock market liberalization, they maximize 
the time series content in their  regression 
using a moving average panel data method.  
These results along with those of Quinn, 
are the strongest evidence supporting the 
hypothesis that capital account liberalisation 
leads to growth.

O’ Donnell (2001) examines the impact  of 
capital account liberalization  using  both 
IMF rules-bases measure and a quantitative 
based measure of financial openness.  He 
found rules based measures too coarse an 
indicator of capital account liberalization 
as it does not take into  account the nature 
of different types of controls.  Using  

quantitative measure, he finds  that capital 
account liberalization does seem to speed up 
economic growth.  He also finds that benefits 
to all countries are not equal.

Chanda (2001) His study also finds  that the 
benefit  of capital account liberalization are 
different for different groups.   He suggests 
that the impact may vary with the level of 
ethic and linguistic heterogeneity  in the 
society, a proxy for the number  of interest 
groups.  In particular,  he finds  that capital 
controls lead to greater  inefficiencies 
and lower growth among countries with  
a high degree of ethnic and linguistic 
heterogeneity.

Chinn and Ito (2002) examine the empirical 
relationship between capital controls and 
the financial development of credit and 
equity markets.  The authors investigate a 
broader set of proxy measures of financial 
development, create and utilize a new index 
based on the IMF measures of exchange 
restrictions that incorporates a measure of 
the intensity of capital controls and examines 
the implications of institutional and legal 
factors. The study analyses the experiences 
of 105 countries over the period 1977-1997 
and concludes that the rate of financial  
development,  as measured  by private credit 
creation and stock market activity, is linked 
to the existence of capital controls.

klein (2003) offers robust empirical 
evidence that capital account openness 
contributes in an important way to economic 
growth for middle income  countries.  He 
concludes that there is a need to carefully 
manage and sequence  liberalization, with 
appropriate controls, regulatory apparatus  
and macroeconomic framework.  
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studies not supporting the Hypothesis 
that Liberalization Promotes Growth
 In a widely cited study Rodrik (1998) has 
cast doubts on the effects of capital account 
liberalization on growth.  In a sample that 
includes almost 100 countries, developing 
as well as developed, he finds no significant 
effect of capital account liberalization, 
as measured by Share, on the percentage  
change in real per capital income over  the 
period 1975 to 1989 in growth regressions  
that also include initial per capita incomes, 
initial secondary-school enrollment rate, 
an index of the quality of government 
institutions and regional dummy variables.  
He also finds no relationship between capital 
account liberalization and investment-
to-income, nor between capital account 
liberalization and inflation.

These results are broadly consistent with 
those of kraay (1998), who undertakes a 
more comprehensive examination of the 
effect of capital account liberalisation on 
investment, growth and inflation. The study 
includes data from 117 countries over the 
period 1985 –1997, and uses three different 
measures of financial market development 
and policy environment.1  His regressions 
take the form of cross sections, with 
one observation per country, where  the 
dependant variable  is the growth in output 
between 1985 and 1997. He uses both OLS 
and the instrumental variable approach , 
in which the capital account liberalization 
variables  are instrumented by their own 
past values.  

V. METHODOLOGY

The empirical analysis in this paper is a time 
series analysis for seventeen developing 
economies for the period 1971 –2005. 

The paper estimates the association between 
capital account openness and growth in 

a linear regression framework. Since the 
data is in the form of a time series, the first 
step is to check stationarity of variables, to 
see if the mean and variance of the series 
is time independent over the sample. In all 
data which is in the form of a time series, 
the first step is to determine if the variables 
are stationary in levels, or if a first or second 
order differencing is required to achieve 
stationarity. For this purpose a unit root test 
is done. This is known as testing the order 
of integration of variables. Various tests are 
available to test the order of integration of 
variables, including the Dickey Fuller (DF 
1979), Augmented Dickey Fuller (ADF), 
Phillips Perron (PP 1990) and Durbin Watson 
(Sargan and Bhargava 1983) test. This paper 
uses the Dickey Fuller and Phillips Perron 
tests to test for the presence of unit roots and 
replaces non stationary variables with the 
first difference of their values.

In  order to test the hypothesis of the influence 
of openness on growth, the following models 
were estimated:
gj = α0 +α1Kj + α2Xj + εj        (1)
where  gj is average real GDP growth in 
country j during the period 1971 – 2005;  
kj is a measure of capital account openness 
in country j, or an indicator of the extent 
of capital account liberalisation between 
1971 and 2005. Capital account openness is 
measured by the variable OPEN +  , which 
is measured as the sum of total capital 
flows to total flow of funds.εj and µj are 
heteroskedastic errors with zero mean.

Xj are other variables that affect economic 
performance such as
a) INV +  - The investment ratio during 

1971–2005, proxied by the rate of gross 
fixed capital formation to GDP;  

b)  HUM + -  A measure of human capital, 
taken to be the total mean years of 
education; 

c) LRG - - The log of real GDP per capita in 
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1971, which is taken to be a measure of 
initial economic activity; 

d)  DEV + – A measure of the country’s 
level of development taken to be the 
product of  LRG and OPEN.

The superscript over the variable represents 
the expected obtainable sign. 

In principle, a greater openness of the 
capital account has an impact on economic 
performance through two alternative 
channels. The first one is the increase in 
foreign savings, and through them, on 
aggregate investment. Following Edwards 
(2001), this is called the “Investment Effect”. 
The second channel through which capital 
mobility may affect economic performance 
refers to efficiency and productivity growth. 
This is termed the “Performance Effect” 

The standard model of economic growth 
explains the long term trend in the potential 
output of an economy by breaking it down 
into two parts:

The first  part which can be explained by 
the growth in inputs used in production. 
This is called Real GDP Growth 
(RGDPG).
That  part of growth which can be 
explained by improvements in the 
efficiency with these inputs are used. 
The latter is called Total Factor 
Productivity (TFP) growth. 

Data Sources
Data for the study has been taken from 
various issues of The International Financial 
Statistics Yearbook and The Penn World 
Tables (version 6).

VI. EsTIMATION AND 
      REsULTs

The paper uses the OLS technique for 
estimating the linear relationship between 

capital account openness and growth. 
Therefore to obtain meaningful results 
the order of integration of variables had 
to be examined. Regression results are 
meaningful only if the order of integration 
of the dependant variable is greater than 
or equal to the order of integration of the 
independent variables. Results of the test 
and their critical values are reported in 
Tables 1 and 2. The tables show that two 
variables OPEN and HUM were found to 
be non stationary for some countries in the 
sample. These were replaced with the first 
difference of their values.

Table 3 presents the main statistically 
significant findings of the estimation. 
The results show that there is  a positive 
significant relationship between openness 
and growth for Argentina, Chile, Paraguay, 
Venezuela, Korea, Malaysia, Philippines 
and Thailand. 

Bolivia, Colombia and India have a positive 
relationship between openness and growth 
but the coefficient is insignificant.
The results for Mexico, Peru and Uruguay 
indicate a negative association of openness 
and growth.

The coefficient of  INV  however has a 
significant positive sign only for Indonesia, 
and Philippines and is positive but 
insignificant for Korea and Thailand. The 
“Investment  Effect” therefore, does not 
seem to be a strong explanatory variable 
of growth. This could be due to the fact 
that there is a smaller proportion of  FDI 
compared to portfolio flows in the total 
inflow of capital. Since it is FDI inflows that 
manifest themselves into investment, this 
is possibly the reason for the “Investment 
Effect” being less robust.
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Table1
Testing For Unit Roots
Dickey Fuller Statistics

Rgdpg Open    Inv    Hum    Lrg    Dev

Argentina -4.344*
(1st diff) -3.170** -6.802* -6.468* -4.344* -3.167**

Bolivia -4.376* -3.555** -5.693* -3.877**
(0LT)

-21.621*
(0LT) -3.528**

Brazil -3.584** -.3731* -5.148* -2.687** -5.931* -3.701**

Chile -6.410* -3.955* -5.077* -8.729* -3.652** -3.691**

Colombia -3.539** -3.019** -4.253* -0.788 -3.312** -2.92***

Ecuador -5.530* -3.587** -6.099* -2.67*** -4.014* -3.556**

Mexico -20.052* -3.193** -6.020* -2.102 -4.059* -3.099**

Paraguay -4.179* -4.930* -3.793* -4.301* -2.88*** -4.851*

Peru -4.559* -3.032** -3.195** -0.093 -3.672** -3.077**

Uruguay -3.493** -3.978* -0.835 -0.661 -3.201** -4.010*

Venezuela -8.890* -4.040* -5.389* 0.617 -6.888* -4.054*

India -4.158* -7.137*
(1stdif) -5.367* 0.542 -3.525** -7.209

(1st dif)

Indonesia -5.826* -6.227 -21.489* -0.383 -4.25* -6.236
(1st dif)

Korea -4.040* -11.976*
(1st dif)

-3.869**
(1LT) 0.060 -4.934* -5.190*

Malaysia -5.042* -7.5*
(1st dif) -7.164* -1.830 -2.79*** -6.951

(1st dif)

Philippines -4.154* -7.166
(1st dif) -4.083* -3.971

(3LT) -3.796* -5.773
(1st dif)

Thailand -3.169** -6.076
(1st dif) -10.351* -6.813* -3.360** -2.66***

(1L)

Critical values for zero lag: at 1% level of significance:  3.723       ‘dif’ stands for difference
   5% level of significance: 2.989                            ‘L’ indicates lag 
  10% level of significance: 2.625                           ‘LT’ indicates lag trend
                         
*   indicates stationarity at 1% level of significance
** indicates stationarity at 5% level of significance
*** indicates stationarity at 10% level of significance
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Table 2
Testing For Unit Roots

 Phillips Perron statistics

Rgdpg    Open     Inv Hum     lrg    Dev

Argentina -8.512 -15.60** -29.7*** -34.986* -23.862* -15.58**

Bolivia -24.105* -17.03** -31.652* -21.621
(0LT)

-21.630*
(1LT) -16.90**

Brazil -18.733* -18.995* -28.110* -6.453 -22.863* -19.097*

Chile -18.776* -21.375* -28.331* -40.772* -19.072* -19.646*

Colombia -18.491* -14.73** -23.225* -1.010 -14.870* -14.02**

Ecuador -29.871* -18.542* -34.099* -2.279 -21.622* -18.419*

Mexico -30.234* -6.881 -22.882* -4.950 -21.536* -35.873
(1st dif)

Paraguay -20.082* -15.90** -20.209* -22.221* -15.063* -16.24**

Peru -25.232* -14.79** -17.523* -0.124 -19.352* -15.10**

Uruguay -14.05** -21.260* -5.115 -1.818 -15.7* -21.551*

Venezuela -33.135* -21.738* -30.058* 0.774 -23.528* -33.135*

India -22.614* -11.4*** -29.506* 0.834 -16.908* 37.9*
(1st dif)

Indonesia -29.166* -27.565*
(1st dif) -15.47** -17.324* -23.235* -34.225

(1st dif)

Korea -21.780* -13.70** -10.085 0.087 -28.329* -14.53**

Malaysia -28.123* 29.234
(1st dif) -28.715* -7.630 -13.996* -10.3***

Philippines -23.393* -30.397
(1st dif) -22.384* -3.569 -19.166* -32.027*

(1st dif)

Thailand -15.93** -11.5*** -46.335* -36.984* -17.186* -9.910

Critical values for zero lag: at 1% level of significance:  -17.472  dif’ stands for difference
at   5% level of significance: -12.628   L’ indicates lag 
at 10% level of significance: -10.280                     ‘LT’ indicates lag trend

*     indicates stationarity at 1% level of significance
**   indicates stationarity at 5% level of significance
***  indicates stationarity at 10% level of significance
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Table 3
 Capital Account Openness and Growth:

Individual country results 
Dependant Variable : Real GDP Growth (RGPG)

OPEN INV HUMAN CRGDC DEV CONST    R2 Adj R2 N

Argentina .03209
(1.97)

.03070
(0.38)

7.792006
(0.80)

.000979
(0.17)

-.09193
(-2.70)

2.256617
(2.02) 0.3172 0.1750 30

Bolivia .02599
(0.03)

-.54647
(-0.65)

-3.5722
(-1.11)

-.0053935
(-1.69)

-.06251
(-0.06)

1.93486
(1.20) 0.0483 -0.1606 30

Brazil -.2206
(-1.42)

.12859
(0.01)

-70.8484
(-1.05)

-.005007
(-1.21)

13.69193
(1.04) 0.2544 0.1326 30

Chile .08749
(1.44)

-.01203
(-0.25)

-.64828
(-0.88)

.0001915
(1.20)

-.09541
(-1.43)

0.044239
(0.24) 0.1386 -0.0408 30

Colombia .00029
(0.15)

.09462
(1.00)

.5451637
(2.06)

.0003178
(2.74)

.02958
(0.32)

-.074388
(-1.26) 0.3462 0.2134 30

Ecuador .02653
(0.10)

.48061
(0.31)

457.2412
(1.38)

.0378986
(1.10)

-.56859
(0.02)

-55.7413
(-1.36) 0.1065 -0.0055 30

Mexico -.9284
(-2.12)

-.00422
(-1.03)

-12.9628
(-1.79)

-.000271
(-0.96)

1.0432
(2.11)

1.834465
(1.77) 0.6436 0.5694 30

Paraguay .00151
(8.34)

.07484
(2.64)

-.551887
(-2.22)

.0000933
(1.95)

.01258
(1.52)

.0169434
(1.90) 0.7344 0.5428 30

Peru -.0962
(-1.76)

.00501
(0.05)

-.219299
(-0.43)

.0001706
(5.78)

.10948
(1.80)

.0108689
(0.11) 0.6146 0.2198 30

Uruguay -.0728
(-1.63)

-.25297
(-2.80)

-.40539
(-0.88)

.0002007
(8.50)

.08455
(1.71)

.0132741
(0.15) 0.68 0.5839 30

Venezuela .41196
(1.48)

-.00023
(-2.12)

-1.11529
(-1.28)

.0002545
(2.47)

-.46282
(-1.46)

.3130479
(1.48) 0.4129 0.2908 30

India .00221
(1.12)

-.04282
(-0.48)

-.657634
(-1.95)

.0006966
(3.35)

.0802242
(1.56) 0.4454 0.3390 30

Indonesia .0540
(2.00)

.00081
(3.92)

-.722955
(-1.30)

.0005043
(15.27)

.06814
(0.96)

.1122053
(1.60) 0.7861 0.6587 30

Korea .02235
(1.34)

.06159
(0.65)

1.124795
(2.25)

-.000037
(-0.78)

-.02738
(-1.34)

-.102652
(-0.74) 0.3520 0.0423 30

Malaysia .12118
(1.76)

.00034
(0.22)

.7586013
(0.58)

.0002689
(3.57)

-.13867
(-1.75)

-.090274
(-0.49) 0.4541 0.3031 30

Philippines .12909
(1.43)

.07762
(2.36)

.8550774
(2.61)

.0002674
(2.64)

-.16283
(-1.43)

-1.07864
(-1.98) 0.5565 0.4292 30

Thailand .02412
(1.39)

.00247
(1.44)

.2134033
(0.58)

.002087
(8.71)

-.02913
(-1.54)

.008762
(0.19) 0.6858 0.5941 30
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VII. CONCLUsION

The empirical estimation in this paper indicates a strong robust relationship between openness 
and growth for some countries in the sample. The Investment Effect is also found to be 
positive and significant only for four Asian countries. The effect of capital flows on growth is 
stronger in the event of strong supervision and in a regulated framework. Financial depth of 
the economy also has a role to play. This study however, has chosen a simple framework to 
demonstrate the association between openness and growth and can be further elaborated. 
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aBstraCt

The purpose of this project was to investigate the capital budgeting practice in the largest 
firms in Qatar. A survey was conducted of the 170 largest firms and corporations. A total of 
55 completed surveys were received, for a response rate of 34 percent. The results showed 
that Qatari companies in general tend to adopt the discounted cash flow methods, with Net 
Present Value (NPV), Profitability Index (PI) and the Internal Rate of Return (IRR) being 
the most widely used methods. Capital asset Pricing Model (CAPM) including some extra 
“risk factors” was used to estimate the cost of capital in more than half of the companies. 
Companies tend to use the cost of debt plus some premium as the discount rate, and they 
frequently reviewed and adjusted that rate, mainly as to the expected changes in the project’s 
risk. The terminal value was commonly estimated using the present value of future cash flow 
in perpetuity and multiples of terminal earnings.  

 1. introduCtion

Entities, individuals and organizations, 
make large variety of investments. The 
objective is to return a value that is larger 
than the investment cost. Investing ranges 
between real assets such as property, land or 
machinery, and financial assets such as bonds 
and stocks. (Ross, Westerfield, & Jaffe, 
2002).  Qatar is a fast developing Arabian 
country, with current population of more 
than1.5 million (1). It also represents the 
third largest natural gas reserve in the world. 

(1) As published on 31 January 2009. Qatar Statistics 
Authority started, through its electronic website, pre-
senting Qatar total population figures on monthly ba-
sis. This shows population at the end of each calendar 
month. 

It also have long beaches on the Arabian 
gulf in mid way between Kuwait, Bahrain 
and Saudi Arabia sea ports in the north, and 
United Arab Emirates to its south-east. Its 
large natural reserves of gas and oil, had 
lead to the speed up its development stage, 
with huge amounts of domestic and foreign 
investments. The fast rate of projects and its 
huge investments necessitate that businesses 
should apply sound financial planning 
and investing procedures and execution 
procedures. 

The purpose of this study is to investigate 
the capital budgeting practices applied by 
the financial executives in the large firms 
and corporations in Qatar. This includes 
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Capital budgeting (or investment appraisal) 
is the planning process used to determine 
whether a firm’s long term investments such 
as new machinery, replacement machinery, 
new plants, new products, and research 
development projects are worth pursuing. It 
is budget for major capital, or investment. 
(Wikipedia the free Encyclopedia)

1. Capital Budgeting Techniques
Finance textbooks describe two main 
methods to evaluate the projects. The first 
method uses the discounted cash flows 
(DCF) or the incremental cash flows of the 
investment or project. The techniques that 
are based on this method are Net Present 
Value (NPV), the Internal Rate of Return 
(IRR), Discounted Payback period, Modified 
Internal Rate of Return and Profitability 
Index. Other references include other 
techniques, the Equivalent annuity method 
and the chain method, which are also using 
the NPV in their calculations. (Wikipedia 
the free Encyclopedia)

The second method is based on the 
accounting rules and uses the projects 
returns and profits. This method, though 
not preferred by economists, finance 
professionals and management accountants, 
is still used by some organizations and 
investors. The accounting rate of return 
(ARR) and the Payback Period are grouped 
under this category. 

Real options analysis methods gained more 
importance since 1970s. Harvey (1999) 
described the real options rules, and showed 
how to apply it to capital budgeting. He 
explains: 

The topic of real options applies the option 
valuation techniques to capital budgeting 

the techniques used to evaluate the various 
investments and/or projects opportunities, 
the methods used to determine the cost 
of capital, the discount rate used in the 
Discounted Cash Flow (DCF) methods, 
and the span of planning mostly used in 
determining the cash flow and its terminal 
value. 

The paper is organized as follows: section 
2 reviews theoretical background and 
literature relevant to the study. Section 
three describes methodology and sample, 
the survey questionnaire, survey sample, 
and survey process. Section 4 provides 
the survey results and statistical analysis. 
Finally, section 5 concludes the paper.

ii. theoretiCal 
     BaCkground and 
     literature review

The literature often uses terms such as 
The financial markets have two features 
that enable the investors make the right 
investment decisions. Firstly, the financial 
markets are used as a standard of comparison 
against which any investment project must 
be measured. Finally they can serve as a tool 
to help the entity undertake investments. 
(Ross, Westerfield, & Jaffe, 2002)

Corporate finance and Managerial 
accounting textbooks have extensively 
described the decision making techniques 
that help the management evaluates the 
investment opportunities and give the basis 
upon which to choose either to invest or not, 
or to choose one or more choices in which 
to invest. These techniques are referred to as 
capital budgeting techniques. We quote here 
a simple yet informative definition from 
Wikipedia:
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exercises in which a project is coupled with 
a put or call option. For example, the firm 
may have the option to abandon a project 
during its life. This amounts to a put option 
on the remaining cash flows associated with 
the project. Ignoring the value of these real 
options (as in standard discounted cash flow 
techniques) can lead to incorrect investment 
evaluation decisions. (Harvey, 1999)

Additionally, there are some techniques 
applied to reduce or eliminate the sense 
of unsecured judgment built on a proposal 
with DCF techniques used to project the 
cash flows. Ross, Westerfield, & Jaffe 
(2002) described in their Corporate Finance 
textbook three approaches including 
sensitivity analysis, the scenario analysis 
and break-even analysis.

The sensitivity analysis is also known as 
what-if analysis and bop (best, optimistic, 
pessimistic) analysis. It is used to test how 
the NPV of a particular project is sensitive 
to changes in the underlying assumptions 
and factors, such as the factors involved in 
projecting the revenues and estimating the 
variable and fixed costs. While here only 
one factor is changed at a time, the scenario 
analysis examines a number of different 
scenarios, where each scenario involves 
more than one factor that has influence on 
the project. Finally the break-even analysis 
determines the amount of sales needed to 
break even. (Ross, Westerfield, & Jaffe, 
2002)

Bragg (2007) points out the importance of 
constrained resource approach in capital 
budgeting and the decision making. This 
approach is different from the traditional 
management technique of local optimization, 
where all company operations are to be made 

as efficient as possible, with machines and 
employees maximizing their work efforts 
at all times. According to Bragg, the key 
difference between the two methodologies 
is the view of efficiency. The constraints-
based approach holds that any local 
optimization of a non-constraint resource 
will simply allow it to produce more than 
the constrained operation can handle, which 
results in excess inventory. 

That adds on the factors affecting the decision 
making process to approve investments that 
needs relatively large amount of capital. 
Eljelly & AbuIdris (2001) investigated some 
factors that affected both the public and the 
private sectors in Sudan. The factors include 
the size of the investment, its cost, its expected 
age, its productive capacity, the urgency of 
the project, quality required, familiarity 
with similar investments, political factors, 
social factors, risk avoidance, availability of 
foreign currency and other factors.

Many researchers had investigated the gap 
between the theory and practice of financial 
management in the developed countries, 
developing economies and Less Developed 
Countries (LDC). Most of those old and 
recent studies have been conducted using 
questionnaire instruments, such as Pike 
(1996) in UK; Alhumoud and Ibrahim 
(1997) in Qatar; Graham and Harvey (2001) 
in USA; Eljelly & AbuIdris (2001) in 
Sudan; Lazaridis (2004) in Cyprus; Truong, 
Partington, & Peat (2008) in Australia; 
Chazi, Terra & Zanella (2007) in Bahrain, 
Kuwait, Oman & United Arab Emirates; 
Dedi & Orsag (2007) in Croatia and Cohen 
& Yagil (2007) had done a multinational 
survey that covered five countries – the US, 
the UK, Germany, Canada and Japan. Some 
of these studies had revised previous studies 
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in the same country, while other represents 
the first studies in the surveyed country.

There are some limitations towards the 
comparison of an old study with new 
one, even in the same country. The new 
research should use similar questions, 
with similar analysis methods and based 
on similar population profile. There is a 
wide range in regards to the response rates 
of questionnaire-based studies. A review 
of the most recent and related studies that 
investigated the investment evaluation 
techniques is included in the next pages.

Pike (1996) had surveyed 129 firms in 
the UK, with 78.1 percent response rate. 
He presented his 1992 survey results as a 
part of a longitudinal study over a 17-year 
period. As for the financial evaluation, it 
was virtually a standard procedure for all 
firms. He had found the payback method 
used in 94 percent of the companies. Also 
he observed that a steady growth toward 
using DCF methods with the IRR technique 
leading with 81% percent followed by NPV 
(74%). He suggested that the increase use 
of computer spreadsheets is the most likely 
explanation for this increase assisted with 
an increased awareness of the time-value 
of money in decision making. The ARR 
was still used (50%). In general, most of 
the companies relied on more than one 
technique.

Alhamoud and Ibrahim (1997) had surveyed 
all 29 publicly owned Qatari companies 
at that time. Twenty-four companies 
participated in the survey. The study found 
that the payback method was the most widely 
used method (64.2%) followed by the IRR 
(58%), profitability index (37.5%), NPV 
(20.8%) and the Accounting Rate of Return 

(8.3%). Although DCF methods found to be 
used mainly in the manufacturing sector, no 
significant difference was found among the 
different sectors regarding using one method 
over another.

In Sudan, Eljelly & AbuIdris (2001) 
surveyed both public and private sectors. 
They found that both sectors used capital 
budgeting techniques, but there is significant 
percentage of public enterprises that do 
not apply capital budgeting techniques in 
evaluating the investment opportunity they 
plan to undertake. Also they found that 
the most used method was the payback, 
followed by the IRR among the private 
sector companies and the NPV among the 
public corporations.

Graham and Harvey (2001) had conducted 
one of the most comprehensive surveys 
that describe the practice of corporate 
finance. They sample a large cross-section 
of approximately 4,400 US firms. They 
received 392 responses from the chief 
financial officers, representing a response 
rate of 9 percent. Regarding the evaluation 
techniques, Graham and Harvey surveyed 
several techniques, more than the techniques 
usually investigated. They found that 
internal rate of return was used the most 
(75.61%), followed by net present value 
(74.93%), payback period (56.74%), hurdle 
rate (56.94%), sensitivity analysis (51.54%), 
earnings multiple approach (38.92%), 
discounted payback period (29.45%), real 
options (26.59%), accounting rate of return 
(20.29%), value-at-risk or other simulation 
analysis (13.66%), adjusted present value 
(10.78%), and finally the profitability 
index (11.87%). These findings reflect the 
development of management accounting 
practices in US companies and a high level 
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found that 57.1 percent of publically listed 
corporations in four gulf countries are using 
the CAPM. There are other alternatives to 
estimate the cost of capital. We mention 
some of the most investigated methods, and 
also used in our survey, including CAPM 
and some extra risk factors, using the 
average historical returns on common stock, 
and a dividend discount model.

Many researchers studied the different 
methods used in practice to estimate the 
cost of capital and to choose the appropriate 
discount rate to be used in DCF methods. 
The weighted average cost of capital was 
widely used as the discount rate in capital 
budgeting methods while the CAPM was the 
most popular to estimate the cost of capital. 
(Truong, Partington, & Peat, 2008) 

In regards to a particular investment 
opportunity, the discount rate used by 
companies in practice are; the firm’s 
discount rate, discount rates of companies 
in similar business, cost of debt plus some 
premium, financing rate (e.g. borrowing 
rates), discount rate representative of a 
related industry, previous experience or the 
discount rate of the division involved in that 
project. (Truong, Partington, & Peat, 2008)

iii. Methodology and 
       saMple

To construct the survey sample, a sample of 
the 43 listed corporations in Qatar Exchange 
was used. The focus of this survey was 
the capital budgeting practices of large 
corporations; therefore all companies 
included in the list of companies with 
capital equals or exceeds 10 Millions 
Qatari Riyals ($1 = 3.65 QAR) was added, 
in which the total number of companies 

of awareness of its importance in the field. 
In another study targeted the Fortune 1000, 
the capital budgeting techniques frequently 
or sometimes used were found the following 
percentages; the NPV ranked first (96%), 
IRR followed with (92.1%). The payback 
method ranked third as (74.5%), discounted 
payback (56.7%), profitability index 
(43.9%), and ARR still used with (33.3%). 
Finally, the Modified Internal Rate of Return 
(MIRR) with percentage of 21.9. (Patricia & 
Glenn, 2002)

Lazaridis (2004) surveyed 100 selected 
firms in Cyprus with response rate of 56 
percent. He found that 54.43 percent of 
projects’ evaluation is done using simple 
techniques, and 18.99% of the firms did 
not use any evaluation methods. This can 
be attributed to the following stated factors; 
lack of familiarity with these methods 
(50%), while 33.33 percent do not believe 
that such methods could change their profits 
substantially. Others claim that they do not 
have the staff, time and experience or that 
there are no available services suited for 
formally evaluating investment projects at 
their enterprises’ size.  Similar to findings of 
Eljelly & AbuIdris (2001), Lazaridis found 
that the payback period method is the most 
used with 36.71%. Net present Value ranked 
second with 11.39%, IRR (8.86%), ARR 
(3.8%), and the last rank was for Profitability 
index (2.59%).

2. Determination of the Cost of Capital 
and Discount Rate 
Graham and Harvey (2001) found that the 
Capital Asset Pricing Model (CAPM) is 
by far the most popular method in the US 
(73.5%). This similar to Truong, Partington, 
& Peat (2008) finding in Australia with 
72%.  While Chazi, Terra & Zanella (2007) 
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was 525. The list was obtained from Qatar 
Chamber of Commerce and Industry. This 
method of classification was the only one 
valid for classifying the firms in terms of 
registered capital. Due to the limited time for 
concluding the study, the list was reduced 
to include companies with published email 
and full contact information. That led to 170 
companies. 

Companies’ addresses and contact 
information were obtained from either Qatar 
Exchange, Qatar Chamber of Commerce 
and Industry report list, or Qatar Business 
Directory 2008/2009. A few companies 
listed their finance executive or financial 
manager names and direct contact number 
and email. 

Questionnaire potential respondents were 
offered the opportunity to obtain the results 
of the survey as an incentive to complete the 
instrument. Respondents were assured their 
response were anonymously and confidential. 
The survey questionnaire was also made 
available on the World Wide Web, through 
the following link: http://www.surveygizmo.
com/s/76856/practice-of-capital-budgeting-
techniques-in-firms-in-qatar. Respondents 
could choose to reply using the Internet, 
(either filling the questionnaire directly on 
the website or by filling the survey in the 
MS Word) or delivering the questionnaire 
by fax or by hand. 

The survey questionnaire (See Appendices 
A & B) was composed of 24 questions, some 
of which were open-ended. This study relied 
on Graham & Harvey (2001), Chazi, Terra, 
& Zanella (2007) and Truong, Partington, 
& Peat (2008) in parts of the questionnaire, 
with minor changes recommended from 
CFOs contacted at the beginning of the 

project to accommodate companies in Qatar. 
The final questionnaire and invitation letters 
to participate in the survey were distributed 
in mid of December 2008. Follow up letters 
were distributed in mid of January and first 
of February 2009. This provided a total 
of 55 responses. In addition, 5 companies 
replied stating that it was not their policy 
to participate in surveys. Thirty letters 
were returned undelivered due to either 
error in the email address or over quota in 
destination email box. The overall response 
rate was 32.35 percent, which is generally 
consistent with surveys conducted overseas. 
Alhamoud and Ibrahim (1997) obtained 24 
responses from 29 companies, a response 
rate of 82.75%. This project is different than 
their study in many ways, such as timing of 
this study, with Qatar being more developed 
and the challenges of the “butterfly effect” 
of global financial crisis, the sample profile, 
size and responses, as well as the scope of the 
study. This study focused on the techniques 
used in evaluating investments and projects 
in 170 companies, while they studied the 
practice of management accounting in only 
29 companies.  

iv. results and 
     statistiCal analysis

After collecting the completed 
questionnaires, all data were entered into 
an Excel spreadsheet, and then statistical 
analysis was performed using SAS.   In the 
following sub sections, the survey results 
and findings will be discussed.

1. Demographic Statistics 
Table 1 presents the respondents 
demographics in terms of age group, gender 
and nationality group. Panel A shows that 
the majority of respondents were in their 
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thirties and above (72.73%). Of the total 
respondents, 38.18 percent were belonging 
to the group of 30 to 40 years while younger 
than 30 years group represented only 27.27 
percent. That may indicate that the majority 
of respondents were experienced in their 
fields. Panel B shows that the majority of 
the respondents were males with 74.55 
percent, while females only represented 
25.45 percent. That may indicate that the 
positions related to top management, finance 
and management accounting are dominated 
by males. On the other hand, Panel C 
shows that these positions are mainly held 
by expats. The non-Qatari respondents 
represented 87.27 percent vs. 12.73 percent 
Qatari nationals. 

The respondents’ education level, time spent 
with the company and the position held are 
shown in Table 2. Interestingly, 41.82 percent 
of respondents have MBA, 9.09 percent 
earned Non-MBA Masters, 1.82% with 
more than Masters Degree (e.g. PhD) and 
21.82% with other degrees and certificates 

such as CPA. There were 25.45 percent of 
the respondents holding high school and 
undergraduate degrees. Regarding the time 
spent with the firm, Panel B shows that 
14.55 percent of  respondents have spent 
more than 10 years with their current firms, 
9.09 percent spent between six to ten years, 
50.91 percent spent between 2 to 5 years 
and finally 25.45 percent spent less than two 
years. More than one third of the respondents 
have top managerial positions such as CEO, 
CFO, Director of Finance, Controller and 
Treasurer (35.85%). Other respondents held 
relevant senior positions such as Corporate 
Accountant, Group Accountant and Chief 
Account. Responses for these positions 
represented 33.96 percent. The remaining 

held positions such as Manager of Corporate 
Development, Corporate Planning, Project 
Manager and others. 

Table 1: Respondents’ demographics

 Frequency Percent

Panel A- Age groups
Less than 30 years 15 27.27%
30 – 40 21 38.18%
41- 50 15 27.27%
51- 60 3 5.45%
More than 60 years 1 1.82%

Panel B- Responses by gender
Male 41 74.55%
Female 14 25.45%

Panel C- Respondents’ nationality
Qatari 7 12.73%
Non-Qatari 48 87.27%

      



46

Vol. 15
No. 2

Vol. 15
No. 2

2. Respondents’ Firms Profiles
Tables 3 and 4 present a summary of the 
respondents firm’s profile. The majority 
of responding firms are classified as either 
Banking and Finance sector or Services 
sector, with 38.18 percent for each sector. 
This classification system is based on the 
Doha Securities Market. Industrial firms 
consisted the remaining 28.64 percent of 

the 55 responses obtained. In this study, 
respondents were asked to indicate their 
firm’s size in terms of number of employees, 
domestic and foreign revenues from 
operations. Panel B of Table 3 shows that 
25.45 percent of responding firms had more 
than 1000 employees, while 69.09% of the 
firms have less than 501 employees.

Table 2: Respondents’ education level, time spent with the 
company and the position held

Frequency Percent

Panel A- Respondents’ education level

High School 5 9.09%
Undergraduate 9 16.36%
MBA 23 41.82%
Non-MBA Masters 5 9.09%

More than Masters Degree (e.g. PhD) 1 1.82%

Other 12 21.82%

Panel B- Time spent with the company

Less than 2 years 14 25.45%
2 to 5 years 28 50.91%
6 to 10 years 5 9.09%
More than 10 years 8 14.55%

Panel C- Position held

 CEO, CFO, Director of Finance, Finance
Controller, Treasurer 19 35.85%

 Manager of Corporate Development,
 Corporate Planning, Senior Business
Analysts, Projects Manager

15 28.30%

 Corporate Accountant, Group Accountant,
Chief Accountant 18 33.96%

 Other 1 1.89%
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In Panel C of Table 3, revenues of the 
responding firms were grouped into 6 
categories, ranging from less than 25 
millions of Qatar Riyals (QAR) to more 
than 5 billion. The majority of the firms 
have revenues in the third group (100 to 499 

millions) with 32.08 percent. The smallest 
group in regards of revenues is (less than 25 
millions) only represented 15.09 percent. 
Largest firms in the sample with more than 
1 billion represented 20.76%. 

Table 3: Responding Firms' Profiles (Sector and Size by number of 
employees and revenues)

Frequency Percent
Panel A- Business Sector

Banking and Finance 21 38.18%
Industrials 13 23.64%
Services 21 38.18%

Panel  B- Number of employees
<50 11 20%
51-200 17 30.91%
201-500 10 18.18%
501-1000 3 5.45%
>1000 14 25.45%

Panel  C- Revenues (Millions of QAR)
Less than 25 millions 8 15.09%
25-99 millions 7 13.21%
100-499 millions 17 32.08%
500-999 millions 10 18.87%
1-5 billions 7 13.21%
More than 5 billions 4 7.55%

    

Table 4: Responding Firms' Operation spectrum and revenues

Frequency Percent
 Panel A- Firms having operation outside
Qatar

No 21 38.89%
Yes 33 61.11%

Panel B- External revenues (QAR)

Less than 25 millions 13 39.39%
25-99 millions 5 15.15%
100-499 millions 6 18.18%
500-999 millions 5 15.15%
1-5 billions 2 6.06%
More than 5 billions 2 6.06%
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Table 4 shows that 33 (61%) responding 
firms had operations outside Qatar. Thirty 
nine percent of these companies had less 
than 25 million in revenues from foreign 
operations. Firms with more than 1 billion 
from their foreign operations represented 
12.12%. No other reference for revenues 
could be obtained for corporations and firms 

not listed in the DSM. These 
firms represented 44.44 percent 
of the responses, while 55.56 
percent answered to be listed, as 
shown in Table 5. This table also 
shows that 84.91 percent of the 
companies pay dividends. 

Table 6 shows the profile of the 
CEOs of the responding firms in 
terms of age group, tenure and 
education level. Panel A clearly 
shows that the majority of the 

CEOs were between 51 and 60 years old 
(39.62%). 

The second CEO age group was 41 to 50 
years (35.85%), which is quite normal to see 
the CEOs of these age groups. Panel B shows 
that most of the CEOs held their positions for 
more than 4 years (66.04%). Interestingly, 

Table 5: Listing in Doha Securities Market and 
Dividends payment

  Frequency Percent
Panel A- Listing in DSM

No 24 44.44%
Yes 30 55.56%

 Panel B- Firms paying
dividends

No 8 15.09%
Yes 45 84.91%

    

Table 6: Firm's CEO profile

Frequency Percent

Panel A- CEO Age
Less than 30 years 2 3.77%
30 – 40 9 16.98%
41- 50 19 35.85%
51- 60 21 39.62%
More than 60 years 2 3.77%

Panel B- CEO Tenure

Less than 4 years 18 33.96%
4-9 years 18 33.96%
More than 9 years 17 32.08%

Panel C- CEO level of Education

Undergraduate 19 38%
MBA 8 16%
Non-MBA Masters 7 14%

More than Masters Degree (e.g. PhD) 6 12%
Other 10 20%
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Panel C shows that 38% of the CEOs have 
only undergraduate degrees. Professionals 
having MBA degrees represented only 16 
percent of the 50 responses to this section. 
20 percent of respondents marked others 
as they probably do not know exactly their 
CEO’s current level of education.

3. Techniques Used in Project Evaluation 
In order to understand the usage and 
importance of capital budgeting techniques, 
the survey listed seven different techniques 
and asked respondents to select all relevant 
techniques as well as to indicate their 
frequency of using each of the selected 
techniques. The eighth choice labeled 
as “Other Techniques”, and if chosen, 
then respondent is asked to indicate these 
techniques. Five-point scale was provided: 
Never, Rarely, Sometimes, Regularly and 

Always. For the sake of accuracy and 
reducing the bias, in the discussion we 
consider the respondent companies as 
using a particular technique if they choose 
“Always” or “Regularly” options. Table 7 
shows the detailed distribution of responses 
to each technique. The percentages are 
calculated for the number of companies 
answering this question. Empty box were 
excluded.

The most widely used techniques included 
NPV, Profitability Index, and IRR. 

Table 8 shows the ranking of the evaluation 
techniques by the percentage of frequently 
used and also shows the average score in the 
five-point scale used.

Table 7: The Frequency of using investment and projects evaluation techniques

Techniques Never Rarely  Sometimes Regularly Always
NPV 13.64% 4.55% 18.18% 20.45% 43.18%
IRR 15.91% 13.64% 11.36% 13.64% 45.45%
PBP 25% 6.82% 27.27% 31.82% 9.09%
Discounted PBP 23.26% 11.63% 23.26% 32.56% 9.30%
Modified IRR 35.71% 33.33% 9.52% 16.67% 4.76%
ARR 32.56% 2.33% 37.21% 23.26% 4.65%
Profitability Index 15.91% 6.82% 15.91% 38.64% 22.73%
Other Techniques 16.67% 16.67% 22.22% 16.67% 27.78%

Table 8: Ranking of evaluation techniques by most frequently used

 Number of
companies

Mean  Frequency of (Always and
Regularly)

NPV 44 3.75 63.63%
Profitability Index 44 3.45 61.37%
IRR 44 3.59 59.09%
Other Techniques 18 3.22 44.45%
Discounted PBP 43 2.93 41.86%
PBP 44 2.93 40.91%
ARR 43 2.65 27.91%
Modified IRR 42 2.21 21.43%
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As can be seen in Table 8, NPV, Profitability 
index and IRR are ranked the most frequently 
used techniques. In this table the frequency 
is produced by adding frequencies of choices 
“Always” and “Frequently”. 

NPV stands out as the most frequently and 
important technique, with 63.63 percent. 
Some companies listed “Other techniques” 
which they used as “Regularly” or “Always” 
in their evaluation such as “Break-even 
analysis” and “Liquidity ratio”. Many 
respondents did not declare their other 
techniques. While many researchers found 
the IRR to be on the top or second ranked, 
it was ranked in this study third (59.09%) 
behind the profitability index (61.37%). The 
firms in Qatar are facing many lucrative 
opportunities, prefer to use NPV but they 
use profitability index to rank the potential 
investment opportunities with positive 
NPV results. Sensitivity analysis, Scenario 
analysis and real options were not selected 
by respondents.

Also it was found that most companies 
did not rely on a single capital budgeting 
technique but employed a number of 
techniques in their evaluation process. 

4. Estimation of Cost of Capital 
Table 9 presents information on the use and 

estimation of the cost of capital. A substantial 
majority of respondents (80.39%) used a 
cost of capital in their investment evaluation 
techniques.

The results showed that the CAPM was the 
most used method in estimating the cost of 
capital with 63.46 percent. Of the responding 
companies, 38.46 percent used CAPM with 
some extra risk factors and 25% used it 
without including risk factors. The second 
most popular method (17.51%) was to use 
the average historical returns on common 
stock. The role of regulatory decisions had 
5.77 percent. Comparing to the findings of 
Chazi, Terra, & Zanella (2007), they found 
that the CAPM is the most frequently used 
with 57.1%, CAPM with including some 
extra risk factors came second (50.0%). 
The Average historical return on common 
stock was ranked third with 48.3percent. 
In general, the results of this study were 
consistent with these findings especially 
that it is done in the same geographical and 
economical region. 

5. Determination of Discount Rates and 
Terminal Values 
This section examines how the discount 
rate is selected for individual projects, how 
many years ahead the companies forecast, 
how they estimate terminal values, and 

Table 9: Estimation the cost of capital

  Frequency Percent

 Using the Capital Asset Pricing Model (CAPM, the beta
approach)

13 25.00%

Using the CAPM but including some extra “risk factors” 20 38.46%

With average historical returns on common stock 9 17.31%
By regulatory decisions 3 5.77%
Whatever our investors tell us they require 7 13.46%
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Table 10: Determination of the discount rate for project evaluation

 Panel A- Appropriate discount rate is determined
based on: Frequency Percent

                                                                                          Firm’s discount rate 4 8.89%
Discount rates of companies in similar business 2 4.44%
Cost of debt plus some premium 25 55.56%
Financing rate (e.g. borrowing rates) 14 31.11%
Discount rate representative of a related industry 5 11.11%
Previous experience 10 22.22%

Discount rate of the division involved in that project 4 8.89%

Panel B- What is the length of forecasted period?
Less than 3 years

19 38%
3-5 years

11 22%
5-10 years

11 22%
More than 10 years

2 4%
Depends on the project

7 14%

Panel C- How often do you adjust the discount rate over the forecast period:
Never

10 21.28%
Rarely

5 10.64%
Sometimes

22 46.8%
Regularly

10 21.28%
Always

0 0%
Panel D- How the adjustment is made:
 Adjust to reach industry’s average cost of capital at some
stage 7 17.07%

Adjust to reach market return at some stage 7 17.07%

 Adjust according to expected changes in the level of
project risk 27 65.85%

Adjust according to term-structure of interest rate 6 14.63%

 Other 4 9.76%

Panel E- How the terminal value is determined
Use the present value of future cash flow in perpetuity 13 28.89%
 Use multiples (e.g. multiples of terminal earnings or cash
flow) 4 8.89%

Both PV and multiples 19 42.22%
Use terminal book value 6 13.33%
 Other 4 8.89%
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whether they adjust the discount rate over 
the forecast period or not. The results are 
given in Table 10 in the next page. 

As can be seen in Panel A, the majority of 
companies (55.56%) used the cost of debt 
plus some premium. This premium specified 
by some companies as premium for cost of 
equity. The second most popular alternative 
was the financing rate (31.1%). Twenty two 
percent of respondents relied on previous 
experience. Discount rate representative of 
a related industry was reported by 11.1% of 
companies. 

The results in this study were different from 
those of Truong, Partington, & Peat (2008) 
in Australia. They found the most used 
discount rates were the firm’s discount rate 
(57%), the cost of debt plus some premium 
(22%) and a discount rate based on previous 
experience (17%).  

While the length of the cash flow forecast 
period is related to the project, the most 
common forecast interval was less than three 
years (38%). Longer intervals, 3 to 5 years 
and 5 -10 years are equally reported with 
22% each. Only 14 percent of companies 
related the forecast period to the needs of 
the project.

Truong, Partington, & Peat (2008) mentioned 
that “if the risk of the project is expected to 
vary over time, so should the discount rate”. 
Our findings in this section are consistent 
with results in the methods used to estimate 
the cost of capital in considering the risk and 
time- varying inputs. This survey showed 
that 46.8% of respondents were sometimes 
adjusting the discount rate, and 21.28 percent 
regularly do the adjustment. 

However, 84% of respondents in Australia 
said they never, or rarely, adjusted the 
discount rate over the forecasting period. 

Most of the companies in Truong, Partington, 
& Peat (2008) study applied a fixed discount 
rate for the forecast horizon of the project 
under consideration. In response to how the 
adjustment is made, 65.85% indicated they 
adjusted according to expected changes 
in the level of project risk. This finding is 
also consistent with previous findings in 
that most of the companies are considering 
changes in the risk of the project. Equal 
percentages of companies do adjust to 
reach either the industry’s average cost of 
capital or the market return at some stage 
with 17.07% for each method. Majority 
of the Australian companies (58%) do 
the adjustment according to the expected 
changes in the level of project’s risk.  

From Panel E demonstrated that the terminal 
value estimated at the end of the forecast 
period, was most commonly based on using 
both the perpetuity and multiples methods 
(42.22%). The present value of cash flows 
in perpetuity came second with 28.89%. 
The Multiplier methods applied to terminal 
earnings, or cash flow, were used by only 
8.89% of companies.  However 13.33% 
of respondents said they used terminal 
book value, which according to Truong, 
Partington, & Peat (2008) “is difficult to 
square with finance theory”.  In comparison 
with similar questions in the US, Bruner 
et al (1998) found that 70% of financial 
advisors interviewed used both multiples and 
terminal cash flow in perpetuity, while 30% 
used multiples only. (Truong, Partington, & 
Peat, 2008)

6.  Test of significance 
By using the Chi-square method, with 5% 
probability level, a significant relation 
was found between applying the different 
techniques and the following control 
variables; the age of the respondent, 
gender, Nationality (Qatari vs. Non Qatari), 
education level, the experience, position, and 
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business sector. The most significant results 
are those in relation with the sector. NPV, 
IRR, Profitability index and Payback period 
methods are being more frequently used by 
firms in the industries sector, while other 
sectors uses these methods, but tend to rely 
frequently on other techniques. That may be 
interpreted as these companies are facing 
many long term and short term investment 
opportunities, and need the methods to rank 
these in the most appropriate way to make a 
sound investment decision.

v. suMMary & 
    ConClusions 

The purpose of this study was to investigate 
the capital budgeting practices applied by 
the financial executives in the large firms 
and corporations in Qatar. A Questionnaire-
based survey had been conducted. While the 
reviewed studies had been conducted before 
the alarms for the financial crisis, the results 
of this study is probably indicating some 
changes in the awareness of importance of 
including risk factors in capital budgeting.
The large companies in Qatar, in terms 

of revenues and capital, adopted the 
DCF methods in the evaluation of the 
opportunities for investments. The NPV are 
IRR are the most frequently used methods, 
and the profitability index is the most 
common method used to rank the different 
competing opportunities.

Most of the companies estimate the cost of 
capital, and adopt CAPM with inclusion of 
some extra risk factors. Still a substantial 
percentage of companies are using the 
average historical returns in common stock. 
For the discount rate, more than half of the 
companies are using the cost of debt plus 
some premium, mainly for equity capital. 
The second common discount rate used is 
the financing rate. The majorities of those 
companies reviews their discount rate, and 
do the needed adjustment according to 
expected changes in the level of project’s 
risk. Commonly the terminal value of 
the project is determined by using both 
the present value of future cash flow in 
perpetuity and the multiples of terminal 
earnings or cash flow. The forecast period is 
generally more than 3 years.
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ABSTRACT

The main focus of the paper is to analyze the effects of both economic and political variables 
on public sector budget deficits. The econometric results show that the main determinants of 
budget deficits include international capital inflow, international interest rate, debt service 
costs, public expenditure, political instability and economic growth. The author makes the 
following recommendations. Firstly, international capital should be used to finance projects 
that contribute meaningfully to the economy. Secondly, since international interest rate is 
outside the control of Nigeria’s government and monetary authorities, emphasis on foreign 
loans should be reduced. Thirdly, government should avoid external debt where necessary. 
Fourthly, government should increase her spending on infrastructural development. 
Furthermore, government should strengthen the political institutions including the judiciary, 
as well as create a level playing ground for all its citizens, so as to promote political stability. 
Moreover, government should give more incentives and subsidies such as low corporate profit 
tax, improvement in power and energy generation, etc., in order to encourage producers 
as well as promote economic growth. Lastly, government should sustain the on-going war 
against corruption so that public funds are not misappropriated or embezzled by government 
officials.      

Keywords: public deficits, political instability, economic growth, public expenditure.

 1. INTRODUCTION

The persistent high budget deficits and the 
resultant increase in debt in developed and 
developing countries (including Nigeria) 
has motivated scholars in the fields of 
economics and political science to examine 
the likely factors (that is, economic, 
political, and institutional) that drive public 
sector budget deficits. Whereas economic 
theory postulates that economic boom leads 
to decline in budget deficits, this has not 
been the case as deficits continued to rise 

even after prosperity (Ali Bayar and Bram 
Smeets, 2009). The rise in budget deficits 
has partly been attributed to policy shifts 
planned by policy makers and the shocks in 
international and domestic variables which 
policy makers cannot influence (Marshall 
and Schmidt-Hebbel, 1989). 

In the Nigeria’s context, fiscal policy has 
tended to favour huge budget deficits, 
occasioned by the need to finance public 
(utilities) projects that government revenues 
are unable to finance. To this end, successive 
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of GDP moved from -10.79 percentage 
in 1970 to -39.20 percentage in 1993 and 
-91.33 percentage in 1999. The percentage of 
deficits in GDP was put at -69.58 percentage 
in 2002, -28.72 percentage in 2005 and 
-7.02 percentage in 2008 (see appendix 
1). In summary, despite the huge revenue 
generated from sales of crude oil, public 
sector deficits remain high in Nigeria.

The continuous accumulation of high 
budget deficits has re-shaped the thinking 
of researchers, as they attempt to analyze 
budget deficits from not only economic but 
also political and institutional perspectives 
(Ali Bayar and Bram Smeets, 2009). Some 
of the political and institutional variables 
include government’s ideology, size of 
government, party system fragmentation, 
electoral cycles, presidential budgetary 
power, and the degree of public sector 
decentralization. Following the issues raised 
above, the main objective of this paper is 
to empirically examine the political and 
economic determinants of budget deficits in 
Nigeria.  

The paper is organized as follows. Section 
one is the introduction, while section two 
contains the literature review and theoretical 
framework. Section three consists of model 
specification and estimation, while section 
four discusses the results and policy 
implications of findings. Section five is for 
recommendations and conclusion.             

II. LITERATURE REvIEw 
     AND THEORETICAL 
     FRAMEwORk

Several researchers have examined 
the economic and political (including 
institutional) determinants of public sector 

governments resorted to various forms of 
deficit financing, through domestic and 
foreign borrowing, as well as printing of 
money. These practices led to accumulation 
of high debt, especially in the 1980s and 
1990s. Couple with this, was the international 
shocks that resulted from declining oil 
prices and rising international interest rates, 
as well as declining inflows of international 
capital. The international shocks were soon 
felt in the domestic economy. For instance, 
falling oil prices and inadequate inflows 
of international capital led to decrease in 
government revenues. Besides, the increase 
in international interest rates had severe 
consequences on the economy as the interest 
payment on external debt increased the costs 
of debt servicing. These further re-enforce 
huge government debt and deficits. In 
order to resolve the crises and ensure fiscal 
adjustment, the federal government adopted 
the Structural Adjustment Programme (SAP) 
in 1986. This amongst others was to reduce 
excessive (and unnecessary) government 
spending and to increase its revenue. 

In spite of government’s efforts, Nigeria’s 
fiscal performance worsened during the 
period 1970-2008. For instance, budget 
deficits increased (deteriorated) from 
–N455.10million in 1970 to -2,821.90million 
in 1978 and –N8,254.30million in 1986. 
Following the introduction of SAP 
in 1986, budget deficits worsened to 
-22,116.10million and -285,104.70million 
in 1990 and 1999, respectively. The 
increase in budget deficits continued as 
it reached a peak of -301,401.60million 
in 2002. However, government deficits 
improved declining to –N172,601.30million 
in 2004, -N101,397.50million in 2006 and 
–N47,378.50million in 2008 (see appendix 
1). Moreover, budget deficits as a percentage 
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budget deficits. For example, Ali Bayar 
and Bram Smeets (2009) examined the 
economic, political as well as institutional 
determinants of budget deficits in the 
European Union for the period 1971-
2006. The authors discovered that political 
fragmentation has no significant impact on 
public deficits, while partisan behaviour has 
a negligible impact on government deficits. 
However, they confirmed that political 
instability has a significant negative effect 
on government budget deficits. In Philippine, 
Diokno (2007) used both narrowest and 
broader measurement of fiscal deficits in 
his analysis. Using the narrowest measure 
of fiscal deficit, the author indicated that 
inflation, domestic liquidity, capital outlays 
and tax effort are the main determinants of 
public deficits. On the other hand, the author 
used a broader measure of fiscal deficit, and 
discovered that the important determinants 
of budget balance include economic growth, 
inflation, domestic liquidity, capital outlays, 
intergovernmental transfers and tax effort. 
On their part, Ellis and Schansberg (1999) 
focused on the determinants of fiscal deficit 
at the state level. The authors showed that 
high proportion of young voters is associated 
with high deficit. On the contrary, a large 
proportion of elderly voters was found 
to be related to lower deficit. Lastly, the 
authors illustrated that political factors are 
not important in explaining deficit at state 
level. 

In Turkey, Yesim Kustepeli and Gulcan 
Onel (2005) evaluated the effects of 
political (parties) fragmentation on fiscal 
deficits during the period 1976-2004. The 
results revealed that the most important 
determinants of deficits is its lagged 
value. Moreover, the number of political 

parties in the government in power shows 
a little impact. The authors concluded that 
polarization, fragmentation and ideology of 
government have no significant influence 
on fiscal deficits. In Cote D’Ivoire, Oussou 
Kouassy and Bouabre Bohoun (1993) 
concentrated on the determinants of fiscal 
deficit and fiscal adjustment. The regression 
results indicate that public investment has 
a positive relationship with fiscal deficit. 
Similarly, tax rates are positively correlated 
to fiscal deficit. However, the GDP was 
shown to have a negative relationship with 
budget deficit. Roubini (1991) reported 
that fiscal deficits are partly determined by 
political factors and/or political instability. 
He concluded that increase in the degree of 
political instability appears to lead to greater 
budget deficits.

Peter Calgagno and Monica Escaleras (2005) 
used the index of political alternation (IPA) 
to measure political instability in the U.S. 
states. Their results revealed that political 
alternation creates instability which in turn 
has negative effect on fiscal performance in 
the U.S. states. In their work, Ali Salman 
Saleh and Charles Harvie (2005) advised 
that reducing government deficit can 
improve standard of living of the people. 
Unfortunately, due to political interferences, 
corruption, inadequate and inefficient 
governance system, it is difficult to adjust 
fiscal deficit in Lebanon. In Latin America, 
Acosta and Coppedge (2001) reported that 
large deficits are associated with election 
years. Secondly, the establishment of 
institutions designed to reduce deficits 
are important in reducing deficits. Other 
determinants of government deficits include 
size of the president’s party, its degree of 
discipline, its loyalty to the president and 
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the ideological position of the president. 
Mika Tujula and Guido Wolswijk (2004) 
showed that growth of government debt, 
macroeconomic development and political 
variables are the major determinants of 
budget balances in OECD countries. In 
addition, asset prices have been shown to be 
useful in explaining changes in government 
budget, but the effect is little. Marcela 
Eslava (2006) examined the effect of three 
possible determinants of fiscal balance, 
namely opportunistic behaviuor of policy 
makers, heterogeneous fiscal preferences of 
either voters or politicians, and the budget 
institutions. The author observed that less-
fragmented governments and ability of 
voters to influence government fiscal policy 
tend to reduce budget deficits. Besides, the 
intervention of court in determining fiscal 
policy in order to increase spending so as to 
ensure constitutional rights leads to higher 
deficits. Roubini and Sachs (1989) examined 
the effects of structure of governments and 
political party fragmentation on government 
deficits. They found that higher number of 
political parties in government in power 
tend to raise budget deficits. In addition, 
in countries where government tenure is 
short, budget deficits tend to be large. Mink 
and De Haan (2005) confirmed that public 
sector deficits are higher in election years, 
while they remain low in the years preceding 
election.  

In their work, Luca Agnello and Ricardo 
Sousa (2009) investigated the determinants 
of public deficit volatility. The authors 
illustrated that high level of political 
instability and less-democracy raise public 
sector deficit volatility. Furthermore, 
government deficit volatility is greater 
for small economies experiencing hyper-
inflation as well as those with high degree of 

openness. Some studies such as Aristovnik 
(2006) and Srdjan Redzepagic and 
Matthiew Llorca (2007) focused on fiscal 
sustainability.        

Theoretical Framework
In his ‘tax-smoothing’ theory, Barro (1979) 
argued that, in an attempt to minimize 
distortions resulting from tax rates changes, 
government usually influence the size of 
budget deficits (or budget surplus). In order 
to maintain a balance or equilibrium in 
its expenditure and revenue, government 
employs a policy of budget deficit or 
surplus. On his part, Diokno (2007) opined 
that government runs deficits when national 
income is low or when government purchases 
are large. Thus, economic theory assigns 
an important role to temporary changes in 
revenue and expenditure in the explanation of 
budget deficit or surplus. However, Alesina 
and Perotti (1995) asserted that economic 
theory alone is inadequate in explaining 
changes in budget deficit, and therefore 
advised that both political and institutional 
factors be taken into consideration when 
discussing deficit issues. Supporting this 
claim, Ali Bayar and Bram Smeets (2009) 
pointed out that the tax-smoothing theory 
fails to explain the persistent deficits that 
accompanied the oil shocks of the 1970s.         

III. Model Specification and Estimation
This paper uses the standard econometric 
model that has its basis from Roubini and 
Sachs (1989), and later adopted by Yesim 
Kustepeli and Gulcan Onel (2005). The model 
is used to analyze the effects of economic 
and political factors on public sector budget 
deficits. The model expresses budget 
deficits (BUD) as a function of international 
capital inflow (CAP), international interest 
rate (INTRAT), inflation rate (INF), debt 
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States LIBOR rate. INF refers to inflation 
rate. DEBT is captured by the ratio of debt 
service costs to GDP. PUBEX refers to 
public expenditure on infrastructure like 
roads, energy/power, communications, etc. 
The variable is measured as the ratio of 
public expenditure to GDP. ECGR refers 
to economic growth, and it is captured by 
the growth of gross domestic product. POL 
is captured by dummy, where D=1 is for 
military regime and D=0 for civilian rule. U 
is the error term.

Prior to estimation of the econometric model 
above, the author performed stationarity 
(unit root) test on the variables. This is 
done to avoid the generation of spurious 
(misleading) regression results. To this 

service costs (DEBT), public expenditure 
(PUBEX), economic growth (ECGR) and 
political variables (POL). Due to many 
years of military rule in Nigeria, the paper 
considers only military regime and civilian 
rule as the political variables. The model is 
specified as:

BUDt = CAPt + INTRATt + INFt + 
DEBTt + PUBEXt + POLt + ECGR+ 
Ut……………….. (1)

The variables are measured as follows. 
BUD is measured as budget deficits/
surplus-GDP ratio. CAP is the captured by 
the ratio of international capital inflows to 
GDP. INTRAT refers to the international 
interest rate, and is captured by the United 

Table 1: Stationarity (unit root) test for variables

 Variables  ADF-Statistic Critical values Order of integration
BUD  -7.097670

(0.0000)
1%= -2.628961
5%= -1.950117
10%= -1.611339

 Stationary at first
difference

CAP -5.086592
(0.0000)

1%= -2.628961
5%= -1.950117
10%= -1.611339

 Stationary at first
difference

INTRAT -3.987412
(0.0003)

1%= -2.647120
5%= -1.952910
10%= -1.610011

 Stationary at first
difference

INF -6.077794
(0.0000)

1%= -2.630762
5%= -1.950394
10%= -1.611202

 Stationary at first
difference

DEBT -7.817795
(0.0000)

1%= -2.628961
5%= -1.950117
10%= -1.611339

 Stationary at first
difference

PUBEXP -9.285380
(0.0000)

1%= -2.628961
5%= -1.950117
10%= -1.611339

 Stationary at first
difference

POL -6.000000
(0.0000)

1%= -2.628961
5%= -1.950117
10%= -1.611339

 Stationary at first
difference

ECGR -5.686236
(0.0000)

1%= -2.628961
5%= -1.950117
10%= -1.611339

Stationary at level
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end, the author employed the Augmented 
Dicker-Fuller (ADF) statistic. The result of 
stationarity test of the variables is shown in 
the table below.

The stationarity test indicates that all the 
variables are stationary at first difference, 
except economic growth which is stationary 
at level. Finally, the result of the regression 
exercise is shown in the table below: 

Iv.  DISCUSSION OF  
       RESULTS AND POLICy 
       IMPLICATIONS OF 
      FINDINGS

The regression results indicate that 
the explanatory variables account for 
approximately 78.3 percentage changes 
in budget deficits in Nigeria. The Durbin 
Watson statistic (1.87) illustrates the absence 
of auto correlation. The F-statistic (9.91) 
indicates that the explanatory variables are 
jointly significant and capable of explaining 
changes in budget deficits. The estimation 
also reveals that international capital inflow 

has a significant positive association with 
budget deficits. A 1 percentage increase in 
international capital in the previous one 
year causes budget deficits to increase by 

 Table 2: Regression Results
Dependent Variable: BUD

Method: Least Squares

Date: 07/21/09   Time: 12:57

Sample(adjusted): 1977 2007

Included observations: 31 after adjusting endpoints

Variable Coefficient Std. Error t-Statistic   Prob.

C -65.67526 14.90410 -4.406524 0.0002

CAP(-1) 102.6803 37.74196 2.720587 0.0125

INTRAT 5.631216 1.317415 4.274443 0.0003

INF -0.084325 0.153809 -0.548244 0.5890

DEBT(-1) 39.42674 19.41710 2.030517 0.0546

PUBEX -110.0985 21.57601 -5.102819 0.0000

POL(-1) 18.76174 6.542847 2.867519 0.0089

ECGR -0.061013 0.030836 -1.978620 0.0605

ECM(-1) 0.522315 0.202361 2.581102 0.0170

R-squared 0.782776     Mean dependent var -17.79581

Adjusted R-squared 0.703785     S.D. dependent var 23.85517

S.E. of regression 12.98332     Akaike info criterion 8.202908

Sum squared resid 3708.462     Schwarz criterion 8.619227

Log likelihood -118.1451     F-statistic 9.909745

Durbin-Watson stat 1.869424     Prob(F-statistic) 0.000010
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approximately 102.68 percentage. Thus, 
the higher the capacity of Nigeria to attract 
international capital, the more the deficits 
government accumulates. Despite the huge 
foreign capital going to the oil sector of 
the economy, government budget deficits 
remain high. This may be due partly to the 
rising demand for public utilities. Moreover, 
the results show that international interest 
rate has a significant positive relationship 
with budget deficits. A 1 percentage increase 
in international rate leads to an increase 
in budget deficits by approximately 5.63 
percentage. Thus, higher international 
interest rate tends to raise interest payments 
on external loans, thereby leading to higher 
debt accumulation and budget deficits. 
Furthermore, the estimation shows that debt 
service has a significant positive relationship 
with budget deficits. A 1 percentage increase 
in debt service in the previous one year raises 
budget deficits by approximately 39.43 
percentage. This implies that accumulation 
of government debt will lead to higher 
budget deficits. This is a reflection of the 
Nigerian state, where government’s planned 
expenditure always outstrips government’s 
planned revenue. To fill the gap between 
expenditure and revenue, government often 
resorts to budget deficits (deficit financing). 
In most cases, a large proportion of Nigeria’s 
budget has been used to finance her debt 
liabilities. In addition, the results show 
that public expenditure (on infrastructure) 
has a significant negative relationship with 
budget deficits. A 1 percentage increase in 
public expenditure reduces budget deficits 
by approximately 110.10 percentage. Thus, 
if public expenditure is used to finance 
infrastructural development, it will lead to 
low transactions and production costs as 
well as increase profitability of producers or 
manufacturers, thereby raising government 

(tax) revenue generation and reducing 
her deficits. Another discovery from the 
estimation is that political instability has a 
significant positive association with budget 
deficits. A 1 percentage increase in political 
instability in the previous one year leads to an 
increase in budget deficits by approximately 
18.76 percentage. Thus, a situation where 
there is frequent change in government, 
the tendency to spend more by the new 
government is always very high. The results 
also indicate that economic growth has 
significant negative relationship with budget 
deficits. A 1 percentage increase in economic 
growth results to a decrease in budget 
deficits by approximately 0.06 percentage. 
Thus, if higher economic growth results to 
an increase in government revenue it will 
reduce the propensity to borrow, thereby 
leading to reduction in budget deficits. 
Lastly, the error correction variable has 
been shown to be significant and positive, 
indicating that there is a divergence between 
actual and desired levels of budget deficits.   

v.  RECOMMENDATIONS 
     AND CONCLUSION

From the discussion above, the author 
makes the following recommendations. 
Firstly, in as much as we cannot over-
emphasize the importance of international 
capital, government should make sure that 
such funds are used judiciously to finance 
projects that will contribute meaningfully to 
the economy. Recent revelation has shown 
that massive corruption is on-going in 
government agencies like Nigerian National 
Petroleum Corporation, Power Holding 
Company of Nigeria, and the Nigeria Ports 
Authority to mention just few. To check this, 
government should increase its investment 
in anti-corruption agencies like Economic 
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and Financial Crime Commission and 
Independent Corrupt Practices Commission. 
Secondly, since international interest rate is 
outside the control of Nigeria’s government 
and monetary authorities, emphasis on 
foreign loans should be reduced. The huge 
debt stock and budget deficits in Nigeria 
are attributable partly to high international 
interest rate. Thirdly, government should 
avoid external debt where necessary, 
because a large proportion of the nation’s 
deficit financing goes into repayment of 
debt accumulated in the past. Fourthly, 
government should increase her spending on 
infrastructural development, which includes 
roads, communications, power, energy 
and so on. This would reduce transactions 
and production costs and raise profitability 
of firms, as well as increase government 
(tax) revenue generation. Furthermore, 
government should strengthen the political 
institutions including the judiciary, and 
create a level playing ground for all citizens, 
so as to promote and sustain political 

stability. Moreover, government should give 
incentives and subsidies to producers in 
order to encourage production of goods and 
services. These incentives include among 
others low corporate profit tax, improvement 
in power and energy generation, etc. 

In addition, we advise for proper 
management of both political and economic 
institutions in order to check deficits from 
rising, and government should secure more 
favourable interest rates on its debt so as to 
reduce future burden. These and many others 
would help to reduce government deficits.  
Lastly, although this paper contributes to the 
literature by examining the economic and 
political determinants of budget deficits, 
the author suggests that future research in 
this area should consider variables such as 
government’s ideology, size of government, 
party system fragmentation, electoral cycles, 
presidential budgetary power, and the degree 
of public sector decentralization.
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Appendix 1: Government budget deficits/surplus, real GDP, and percentage share of 
budget deficits in GDP.

Years Fiscal deficits/surplus
(Nm)

Real Gross domestic 
product
(Nm)

Fiscal deficits/surplus 
as a percentage of 
GDP (%)

1970 -455.1 4,219.00 -10.79

1971 171.6 4,715.50 3.64

1972 -58.8 4,892.80 -1.20

1973 166.1 5,310.00 3.13

1974 1,796.40 15,919.70 11.28

1975 -427.9 27,172.00 -1.57

1976 -1,090.80 29,146.50 -3.74

1977 -781.4 31,520.30 -2.48

1978 -2,821.90 29,212.40 -9.66

1979 1,461.70 29,948.00 4.88

1980 -1,975.20 31,546.80 -6.26

1981 -3,902.10 205,222.10 -1.90

1982 -6,104.10 199,685.30 -3.06

1983 -3,364.50 185,598.10 -1.81

1984 -2,660.40 183,563.00 -1.45

1985 -3,039.70 201,036.30 -1.51

1986 -8,254.30 205,971.40 -4.01

1987 -5,889.70 204,806.50 -2.88

1988 -12,160.90 219,875.60 -5.53

1989 -15,134.70 236,729.60 -6.39

1990 -22,116.10 267,550.00 -8.27

1991 -35,755.20 265,379.10 -13.47

1992 -39,532.50 271,365.50 -14.57

1993 -107,735.30 274,833.30 -39.20

1994 -70,270.60 275,450.60 -25.51

1995 1,000.00 281,407.40 0.36

1996 32,049.40 293,745.40 10.91

1997 -5,000.00 302,022.50 -1.66

1998 -133,389.30 310,890.10 -42.91

1999 -285,104.70 312,183.50 -91.33
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2000 -103,777.30 329,178.70 -31.53

2001 -221,048.90 356,994.30 -61.92

2002 -301,401.60 433,203.50 -69.58

2003 -202,724.70 477,533.00 -42.45

2004 -172,601.30 527,576.00 -32.72

2005 -161,406.30 561,931.40 -28.72

2006 -101,397.50 595,821.60 -17.02

2007 -117.20 634,251.10 -0.02

2008 -47,378.50 674,889.00 -7.02
Source: columns 2 and 3 Central Bank of Nigeria (2008), column 4 (author’s computation)

Appendix 1: Continued
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abstract

This paper studies a firm’s profitability problem offering its products into different market 
segments at differentiated prices. In order to improve the firms’ profitability the firm needs 
to decide the prices and order quantities allocations for each market segment. In perfect 
market segmentation, it is assumed that the customers do not cannibalize between market 
segments. Whereas, in the case of imperfect market segmentation, the customers are assumed 
to cannibalize from a high price market segment to a lower price segment. Models to 
determine the optimal strategies for pricing and order quantity for the perfect as well as for 
the imperfect market segmentations are proposed with both the deterministic and stochastic 
customers’ demand. The study has shown that the perfect market segmentation always 
yields higher revenues compared to no segmentation for a firm facing both the deterministic 
and stochastic demand situations. In addition to this, the study has also shown that  when 
cannibalization exists, a firm is still able to yield higher revenues compared to  the case 
of no market segmentation facing both the deterministic and stochastic demands, however, 
greater the extent of cannibalization could result substantial losses in the profitability.

Keywords: Revenue Management, Pricing, Market Segmentation, Cannibalization, Inventory 
control

c

 1. intrOductiOn

Revenue Management (RM) has been 
well recognized as an essential practice in 
many businesses. RM is loosely defined as 
the set of strategies adopted by a business 
to improve its profitability (Philips, 2005). 
According to a detailed literature review 
presented in McGill and Van Ryzin (1999) 
it is notified that among many businesses, 

the airline industry is perhaps the major user 
of RM tools, however, most RM tools find 
applications in many other industries, such 
as, Retail stores, Hotels, Car rentals, etc. An 
airline RM practices are categorized into 
four: forecasting; overbooking; inventory 
control (booking control); and pricing. All 
of these categories are well researched, 
however, in experts’ opinion the integration 
of pricing and inventory control is expected 
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prices on their online product offerings. 
seeing these discounts on items, more 
number of consumers than usual would 
buy these items. Even though their in-store 
sales might decline, the company may see 
overall positive gains. In project evaluation, 
the earnings on the lost sales must reduce 
the estimated profit generated from the new 
product.

The paper is organized in the following 
sections. In section (2), we outline a brief 
literature review about RM and pricing 
problem. In sections (3), we discuss the 
background of the problem of achieving 
Optimal pricing in order to maximize the 
generated revenue. In section (4), we define 
the problem and explain our approach in 
solving the problem in details. In addition, 
we illustrate the optimal pricing approach 
by using numerical example. In section (5), 
we describe and analyze our results. Finally, 
in section (6), we state our conclusion and 
our recommendation for future research.

ii. literature review 

A single period newsvendor problem is 
a building block in stochastic inventory 
control. It incorporates fundamental 
techniques of stochastic decision-making 
and can be applied to a much broader scope. 
The problem is well researched that its 
history traces back to Edgeworth (1888), 
where it first appeared in the banking 
context. During the 1950’s, war effects 
enabled the expansion of research in this 
area, leading to the formulation of this 
problem as the inventory control problem. 
Arrow et al. (1951) showed that it is critical 
to have optimal buffer stocks in an inventory 
control system. Porteus (1990), and Lee 
and Nahmias (1990) presented although 

to improve firms’ revenues significantly 
(Cote et al., 2003). 

In addition to this in marketing and strategy, 
the cannibalization refers to a reduction in 
the sales volume, sales revenue, or market 
share of one product as a result of the 
introduction of a new product by the same 
producer. For example, if Pepsi, were to 
introduce a similar product such as Diet 
Pepsi, then this new product could take 
some of the sales away from the original 
Pepsi. Cannibalization is a key consideration 
in product portfolio analysis and product 
line design. A second commonly noticed 
example of cannibalization is when 
companies, particularly retail companies, 
open outlets too close to each other. Much of 
the customers for the new outlet could have 
come from the old outlet. Thus, the potential 
for cannibalization is often discussed when 
considering companies with many outlets 
in an area, such as Pizza Hut, Carrefour.  
Another example of cannibalization is 
when a firm creates a promotion like 20% 
discount for one item (for example Pepsi). 
The tendency of consumers is to buy the 
discounted item (Pepsi) rather than the other 
items with a higher price. However when the 
promotion event is over, the regular drinker 
of coke will resume buying coke. by this 
behavior, there is a temporary cannibalization 
happening due to a promotion event.

Although business cannibalization may seem 
inherently negative, it can be a positive thing. 
It sometimes involves a carefully planned 
strategy, and it also forces a company to think 
outside the box in order to evolve with the 
changing needs of both the marketplace and 
the consumer. In the world of e-commerce 
for example, some companies intentionally 
cannibalize their retail sales through lower 
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review of the newsvendor problem using 
a stochastic demand. In most studies, the 
pricing is considered as a fixed parameter 
rather than a decision variable. Whitin (1955) 
was the first to discuss the pricing issues in 
the inventory control theory. Mills (1959) 
extended Whitin’s work by modeling the 
uncertainty of the price sensitive demand. 
He suggested an additive form for the study 
and assumed that the stochastic demand was 
a summation of the price-dependent risk-less 
demand and of the random factor. The risk-
less demand is considered a deterministic 
function of the price. The most evident 
benefit of such modeling is that the random 
behavior of the demand is captured using 
standard distributions independent of the 
pricing. Karlin and carr (1962) presented a 
multiplicative form of the demand. In this 
model, the random demand is considered as 
the product of the riskless demand function 
and of the random factor. both the additive 
and multiplicative models are fundamental 
to the pricing problem. some subsequent 
contributions to the additive model are due 
to Ernst (1970), Young (1978), Lau and Lau 
(1996) and Petruzzi and Dada (1999). The 
contributions to the multiplicative model 
include Nevins (1966), Zabel (1970), Young 
(1978) and Petruzzi and Dada (1999). 
Mieghem and Dada (1999) studied the 
quantity and pricing of the price versus the 
production postponement in the competitive 
market. A coordination of the dynamic joint 
pricing and production in a supply chain 
is studied in Zhao and Wang (2002) using 
a leader/follower game. Optimal control 
policies are identified for the channel 
coordination. bish and Wang (2004) studied 
the optimal resource investment decision 
on a two-product, price-setting firm that 
operates in a monopolistic market and that 
employs a postponed pricing scheme. The 

principles on the firm’s optimal resource 
investment decision are provided. Gupta et 
al. (2006) developed a pricing model and 
heuristic solution procedures for clearing 
end-of-season inventory. Yao et al. (2006) 
revisited the standard newsvendor problem 
and its extension with pricing. The work 
generalizes the problem under both the 
additive and multiplicative modeling 
approaches and shows quasi-concavity of 
the revenue function of the problem under 
various stochastic demand distributions. 
chen et al. (2006) addressed dynamic 
adjustment of the production rate and of 
the sale price to maximize the long run 
discounted profit. An algorithm is proposed 
to compute the base stock level and price 
switch threshold. Extension to the multiple 
price choices is also presented. bell and 
Zhang (2006) examined the different 
decisions surrounding the implementation 
of an aggressive RM pricing in a firm 
facing a single period stochastic pricing and 
a stocking problem. They also identified 
decisions that have large financial effects. 
bhargava et al. (2006) studied the optimal 
stock out compensation in the electronic 
retail industry using price as the decision 
tool.

Differentiated pricing is among essential 
RM techniques to improve the profitability 
of a firm. Firms offer their products to 
their customers in different markets who 
may have different willingness to pay.  
There are several papers discussing the 
price discrimination. Narasimhan (1984) 
discussed the price discrimination theory 
of coupon. smith et al. (1991) studied 
the issue of fairness in consumer pricing. 
Philips (2005) presented a riskless model 
for revenue optimization with differentiated 
pricing of a single product offered into 
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two market segments, full (high) and 
discounted (low) price markets. The market 
segmentation was assumed imperfect and 
thus the customers who belong to the group 
with high willingness to pay could opt 
to purchase the product from lower price 
market segment. This issue of imperfect 
market segmentation is known in marketing 
literature as Cannibalization. 

In the next section, we discuss the pricing 
differentiation’s background; define 
the problem of pricing differentiation 
for situations of riskless and stochastic 
customers’ demand in a segmented market. 

iii.  backgrOund and 
       prOblem definitiOn
 
Many firms, such as airlines, car rentals, 
hotels, restaurants, etc., usually face 
difficulties in forecasting the customers’ 
future demand while planning for their 
pricing strategy since the historical 
information represents only the sales and 
not the customers demand. This concept 
is explained in Figure 1, where the total 
quantity demand for a product is the 
area (0Ac), but the revenue generated at 
the selling price (p1) and demand (q1) is 
actually the area under (0p1bq1). Thus, the 
difference between the two areas is surplus 
demand, or the lost sale opportunity.

Figure 1: Product Demand vs. Actual sales
Since firms usually try to maximize their 
generated revenues from their products, 
they tend to group their customer into 
different segments based on the customers’ 
price willingness-to-pay attitude, and by 
offering each segment tailored products 
with different prices. Figure 2 shows an 
example of two-customer segments were the 
high-price segment is offered a product with 
selling price p1 and the relevant demand is 
q1, and the low-price segment product price 
is p2 and the related customers’ demand is 
q2. because of the market segmentation, the 
total revenue is increased and it is now equal 
to both areas (p1bfg) and (hdef). Although 
the customers’ surplus demand is now 
reduced, yet more revenue is captured. The 
unsatisfied demand level still can be noticed, 
and more revenue could be generated.

Figure 2: Two-Product Perfect Market 
segmentation

Thus, it is in the best interest of a firm to 
segment the market demand. If the market 
segments are completely independent and 
the firm faces no capacity constraints, then 
the determination of the differentiated 
prices is quite simple. However, when 
the market segmentation is incompletely 
independent then there exists a phenomenon 
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and thus the model enables consideration of 
market demand risk. 

1. The riskless model:  
To analyze differentiated pricing with 
cannibalization. First, we briefly discuss the 
problem of riskless pricing of the product 
that is offered to two market segments. We 
also assume that cannibalization exists, 
and customer cannibalize from high priced 
market segment to a lower priced segment. 
Under cannibalization, we consider a 
product offered by a firm to two marketing 
segments. customers’ segments are assumed 
to have cannibalization due to imperfect 
market segments. The product has a cost c, 
and it is offered to two markets segments 
with two different prices p1 and p2. Market 
segment 1 is restricted to the customers who 
are willing to pay high price p1, and market 
segment 2 is priced at lower price p2. since 
the first market segment has customers with 
more willingness to pay compared to the 
second segment, thus.    

The customers’ riskless price dependent 
demand,  related to the high price 
market segment follows increasing price 
elasticity (IPE) property. similarly, the 
customers’ riskless price dependent 
demand related to the lower prices market 
segment is,  and it follows the IPE 
property. both the demands are assumed 
linear, thus  where 

. Likewise, for the lower 
price segment, the riskless demand is 
assumed to be  . 
Thus, the maximum price which a firm can 
set for market segment2 1 and 2 are   and  

 respectively. Given that 
β1 and β2 are equal, α1- α2 is the maximum 
demand that attributes to the high price 

called cannibalization. Unfortunately, in 
most market situations perfect market 
price differentiation is usually impossible. 
cannibalization is likely to happen 
whenever the customers cannot be perfectly 
segmented based on their willingness to 
pay and rationalities. Arbitrage is likely 
whenever a third party can purchase the 
product at a low price and resale it at a high 
price. Regional pricing is subject to arbitrage 
whenever a product can be purchased in a 
low-price region and transported cheaply to 
be resold at a higher price elsewhere. Figure 
3 shows the phenomenon of high price 
market segment customers cannibalized to 
low price market segment. 

Figure 3: High-Price customers cannibalize 
to low-Price product

iv. tHe matHematical 
      mOdels

In this section, we first discuss the riskless 
model. The model is presented in Phillips 
(2005) which considers the effect of 
cannibalization under price dependent 
riskless demand. Later in this study, the 
models presented in Phillips (2005) are 
extend to the case in which the market 
demand is stochastic and price dependent, 
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customer segment. Assuming there is market 
cannibalization represented by a factor θ, the 
adjusted demand for each market segment 
would be:

With the conditions

Thus, the pricing optimization problem 
would be:

subject to:

2. The risk based model
Now, we consider the problem in which the 
firm is facing stochastic price dependent 
demand in both market segments, and with 
the affect of cannibalization. It is assumed 
that RD1 is the stochastic price dependent 
demand experienced in full price market 
segment 1, and likewise RD2 is the stochastic 
price dependent demand for the discounted 
price market segment 2.  Additive approach 
is used to model both RD1 and RD2. 

RD1 has an additive random factor ξ1 such 
that , and similarly, RD2 
has an additive random factor ξ2 such that 

 For simplification in the 
analysis, the expected for both the ξ1 and ξ2 

is zero. 

Thus, RD1 and RD2 are given by:

      
 

The total revenue for the two products is 
written as:

subject to:

Where: 

Assuming that each of the two random factors 
ξ1 and ξ2 follow a continuous Probability 
Distribution Functions (PDFs) f1(.), and 
f2(.) respectively. Whereas, their cumulative 
Probability Distribution Functions (cFDs) 
are  F1(.), and F2(.) respectively.

Upon simplification, the following 
expression is derived for the revenue:

   
subject to:

The revenue function presented in Equation 
7 is the expected revenue. The objective is 
the find the prices and order quantities  
that maximize the total revenue . 
This is a non-linear optimization problem, in 
order to solve the problem the Karush-Kuhn 
Tuker (KKT) optimality conditions could 
be explored (bertsekas, 1999).  The other 
possibilities are to use the commercially 
available software such as MATHEMATIcA 
or MATLAb in order to solve the problem.   
This study uses a MATHEMATIcA based 
built-in numerical optimization procedure, 
NMaximize to achieve this task. The Nelder 
& Mead method (http://mathworld.wolfram.
com/Nelder-MeadMethod.html) is selected 
as the search algorithm for the NMaximize 
procedure of the MATHEMATIcA.  
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v. results analysis

We provide below a numerical example to 
illustrate our model and explain the results. 
The example is adapted from Phillips 
(2005). 

1. Riskless Analysis
When the firm is trying to find out the 
optimal price for a product offered to a 
single market segment. Assuming linear 
riskless price dependent demand function, 

where α= 9000, and 
β=800. The cost of product per unit c is 
$5. In this case, the maximum selling price 
is 

 
The optimal price p* which yields 

the maximum revenue must satisfy the first 
order optimality condition 

Where,                        , resulting 

Thus, when the firm sets an optimal selling 
price  , the total unit sales would 
be equal to 2,500 units, and the total revenue 
is equal to $7,812.50. Now, when the firm 
applies market segmentation and offers the 
same product into two market segments. 

When the firm applies two-market segments, 
it is assumed that 

The prices that maximize the revenue in this 
example would be:

As a result, if θ=0, then , and the 
total revenue generated increases by 10% 
and it is equal to $8,612.50. As θ increases, 
the cannibalization increases and  
increases as well. When θ=0.22, the optimal 
low price is increased to 6.47, and the total 
revenue is equal to $7,816.60, which is still 
competitive to the revenue generated from 
no-market segmentation. However, if the 
cannibalization rate exceeds 22%, then it is 
better for the firm to sell its product without 
market segmentation as segmentation is 
weak in this case. Figure 4 illustrates the 
impact of cannibalization under no risk 
assumption. If the firm does not apply 
market segmentation and offers one price to 
all customers, the maximum revenue would 
be equal to $7,751.99 when the quantity 
demand is normally distributed. 

Figure 4: Effect of Cannibalization under no Risk
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2. Risk based Analysis
The analysis is extended for the situation in 
which the price dependent customer demand 
in each of the two market segments is 
stochastic. The random demand factor, ξ1 and 
ξ2 follow uniform and normal distributions 
such that ξ1 is bounded in [-40, 40], and ξ2 is 
bounded in [-30, 30].  Figure 5 graphically 
shows the impact of cannibalization when 
the risk is considered. If the firm offers one 
price for all customers while assuming no 
risk associated with the quantity demand, the 
maximum revenue will be 7,812.50.  Now, 
we consider a case in which the customer 
demand is price dependent stochastic and 

follows normal distribution. If the firm 
divides the customers into two segments 
based on their willingness-to-pay, the total 
revenue would increase by 10% and reaches 
$8,530.96  compared to un-segmented 
revenue in case price dependent stochastic 
demand is normally distributed. In addition 
from Figure 5, when cannibalization exists 
between the two-market segments, the 
firm could generate higher revenue with 

the market segmentation as long as the 
cannibalization factor θ ≤ 0.22. When 
cannibalization factor increases further, 
it will have negative impact on the total 
revenue. In such a situation, it is better for 
the firm to apply non-segmented market 
strategy and offer the product with the same 
price for all customers in order to generate 
higher revenues. Following this analysis, 
we consider the price dependent stochastic 
demand is uniformly distributed. The finding 
are consistent and comparable to normal 
distribution, the firm will still generate 
higher revenue as long as cannibalization 
factor θ ≤ 0.21. 

3.  A sensitivity analysis
In this section, a sensitivity analysis is 
presented which shows the impact of 
cannibalization on the firm’s profitability, 
and its strategies for pricing, and order 
quantity among the products it offers. From 
Table 1 we see that the optimal total revenue 
generated from the un-segmented market 
without any risk is $7,812.50, whereas 
under perfect market segmentation (no 

Figure 5: Effect of cannibalization under risk
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cannibalization) the revenue increases by 
10% to reach $8,612.50. However, when 
cannibalization exists the revenue is still 
higher compared to un-segmented case for 
the cannibalization factor up to θ ≤ 0.20.  
When the market demand is considered 
stochastic price dependent, i.e., the random 
demand factors, ξ1 and ξ2 are uniformly 
distributed, the revenue generated under 
perfect market segmentation without 
cannibalization is higher by 10% compared 
to no market segmentation case, and is 
$8,510.79.  When cannibalization reaches 
at θ = 0.20, i.e., about 20% of the high 
price market segment customers move 
to low price product the revenue is still 
competitive to the un-segmented case.  but, 
any further cannibalization rate leads to a 
situation in which market segmentation can 
guarantee any revenue improve, but rather 
it decreases. similar to case of uniform 
distribution, when random demand factors, 
ξ1 and ξ2 are normally distributed, the 
optimal total revenue generated with perfect 
market segmentation is superior to the un-

segmented case by 10%. Similar to the case 
of uniform distribution, revenue generated 
with cannibalized market segmentation is 
superior to the un-segmented case for θ ≤ 
0.20.

Table 2 presents the related optimal price 
p1, settings for the high-price segment 
corresponding to the optimal revenues 
reported earlier in Table 1. A decreasing trend 
in the price p1 is observed, for instance, the 
optimal price p1 for un-segmented market 
is $8.13 under riskless situation. Whereas, 
when demand is considered price dependent 
stochastic following uniform distribution, 
then the un-segmented market price decreases 
to $8.12. Now, when cannibalization is 
considered for the market segmentation, at 
θ = 0.20, the price p1 further drops to $8.11. 
Now, if the price dependent stochastic 
demand is normally distributed, then the 
optimal price to generate higher revenue 
is again, p1 = $8.12 at a cannibalization 
θ=0.20. This behavior is consistent with the 
other findings, firstly, the consideration of 

Table 1: Effect of θ on optimal total revenue

θ no market segmentation market segmentation

no cannibalization cannibalization
riskless risk riskless risk riskless risk

uniform normal uniform normal uniform normal
0 7,812.50 7,735.65 7,751.99 8,612.50 8,510.79 8,530.96 8,612.50 8,510.79 8,530.96
0.10 7,812.50 7,735.65 7,751.99 8,612.50 8,510.79 8,530.96 8,207.38 8,101.37 8,122.58
0.20 7,812.50 7,735.65 7,751.99 8,612.50 8,510.79 8,530.96 7,874.50 7,764.50 7,786.71
0.30 7,812.50 7,735.65 7,751.99 8,612.50 8,510.79 8,530.96 7,613.87 7,500.14 7,523.30
0.40 7,812.50 7,735.65 7,751.99 8,612.50 8,510.79 8,530.96 7,425.50 7,308.27 7,312.56
0.50 7,812.50 7,735.65 7,751.99 8,612.50 8,510.79 8,530.96 7,306.25 7,186.61 7,211.33
0.60 7,812.50 7,735.65 7,751.99 8,612.50 8,510.79 8,530.96 7,205.00 7,085.40 7,110.09
0.70 7,812.50 7,735.65 7,751.99 8,612.50 8,510.79 8,530.96 7,103.75 6,984.21 7,008.88
0.80 7,812.50 7,735.65 7,751.99 8,612.50 8,510.79 8,530.96 7,002.50 6,883.08 6,907.70
0.90 7,812.50 7,735.65 7,751.99 8,612.50 8,510.79 8,530.96 6,901.25 6,782.20 6,806.65
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stochastic demand results in a lower pricing 
and an increase in the order quantity in order 
to enable the firm protection against demand 
uncertainties.

Furthermore, p2 is $5.99 when the customer 
demand in both market segment is stochastic 
and  assumed 
to be normally 
distributed under 
perfect market 
s e g m e n t a t i o n , 
and it increases 
to $6.42 when the 
cann iba l i za t ion 
factor θ=0.20. 
Table 3 shows 
the relevant 
optimal low price 
p2 that generates 
the revenues 
appearing on Table 
1 under perfect and 
imperfect market 

segmentation strategies. The optimal low 
price p2 = $6, when no risk is considered 
and under perfect market segmentation 
assumption. However, the price is increased 
to $6.43 when cannibalization θ=0.20  In 
case of considering the risk, the optimal low 
price is $5.99 when the risk is uniformly 

Table 2: Effect of θ on High-Pricing p1

θ no market segmentation market segmentation

no cannibalization cannibalization
riskless risk riskless risk riskless risk       

uniform normal uniform normal uniform normal
0 8.13 8.12 8.12 8.13 8.12 8.12 8.13 8.12 8.12
0.10 8.13 8.12 8.12 8.13 8.12 8.12 8.13 8.11 8.12
0.20 8.13 8.12 8.12 8.13 8.12 8.12 8.13 8.11 8.12
0.30 8.13 8.12 8.12 8.13 8.12 8.12 8.13 8.11 8.11
0.40 8.13 8.12 8.12 8.13 8.12 8.12 8.13 8.11 8.11
0.50 8.13 8.12 8.12 8.13 8.12 8.12 8.13 8.11 8.11
0.60 8.13 8.12 8.12 8.13 8.12 8.12 8.13 8.10 8.11
0.70 8.13 8.12 8.12 8.13 8.12 8.12 8.13 8.09 8.10
0.80 8.13 8.12 8.12 8.13 8.12 8.12 8.13 8.08 8.09
0.90 8.13 8.12 8.12 8.13 8.12 8.12 8.13 8.03 8.05

Table 3: Effect of θ on Low Pricing p2

θ market segmentation

no cannibalization cannibalization
riskless risk riskless risk

uniform normal uniform normal
0 6.00 5.99 5.99 6.00 5.99 5.99
0.10 6.00 5.99 5.99 6.21 6.20 6.20
0.20 6.00 5.99 5.99 6.43 6.41 6.42
0.30 6.00 5.99 5.99 6.64 6.63 6.63
0.40 6.00 5.99 5.99 6.85 6.84 7.00
0.50 6.00 5.99 5.99 7.00 7.00 7.00
0.60 6.00 5.99 5.99 7.00 7.00 7.00
0.70 6.00 5.99 5.99 7.00 7.00 7.00
0.80 6.00 5.99 5.99 7.00 7.00 7.00
0.90 6.00 5.99 5.99 7.00 7.00 7.00
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distributed for perfect market segmentation, 
and it should be increased to $6.41 when 
customers’ cannibalization rate is 20%. 
In addition, p2 is $5.99 when the risk is 
normally distributed under perfect market 
segmentation, and it increases to $6.42 when 
the cannibalization factor θ=0.20.

Table 4 shows the relevant order quantity 
q1 related to the high-price market segment 
corresponding to the revenues reported in 
Table 1. The optimal order quantity is 2,500 
units when the market demand is riskless 
under both the no market segmentation 
and the perfect segmentation scenarios. 
However, the ordered quantity (inventory) 
decreases to 2,000 for market segmentation 
when the cannibalization θ = 0.20.   The 
optimal ordered quantity for the high-price 
segment increases to 2,507.59 units when 
the risk is uniformly distributed and there is 
no market segmentation. If perfect market 
segmentation strategy is applied, then the 
ordered quantity decreases to 2,498.30 units. 
In addition, when cannibalization factor 

is, the optimal ordered quantity decreases 
further to 1,998.29 units. similarly, when 
the risk is normally distributed, the optimal 
quantity demanded for the high-price 
segment decreases to 2,505.63 units with 
no risk assumption. If market segmentation, 
the quantity demanded related to perfect-
market segmentation decreases to 2,499.42 
units. When cannibalization factor is θ=0.20 
the quantity demanded related to imperfect 
market segmentation is equal to 1,999.41 
units.

Table 5 shows the relevant quantity 
demanded q2 related to the low-price market 
segment, which generates the revenues 
appearing on Table 1. The optimal ordered 
quantity is 800 units when no risk is 
considered for perfect market segmentation. 
The quantity demanded increases to 
1,140.00 for the cannibalization factor, 
θ=0.20. When price dependent stochastic 
demands in both market segments are 
uniformly distributed, the optimal quantity 
demanded is 790.35 units for perfect market 

Table 4: Effect of θ on High-Price order quantities q1

θ no market segmentation market segmentation

no cannibalization cannibalization
riskless risk riskless risk riskless risk

uniform normal uniform normal uniform normal
0 2,500 2,507.59 2,505.63 2,500.00 2,498.30 2,499.42 2,500 2,498.30 2,499.42
0.10 2,500 2,507.59 2,505.63 2,500.00 2,498.30 2,499.42 2,250 2,248.30 2,249.41
0.20 2,500 2,507.59 2,505.63 2,500.00 2,498.30 2,499.42 2,000 1,998.29 1,999.41
0.30 2,500 2,507.59 2,505.63 2,500.00 2,498.30 2,499.42 1,750 1,748.29 1,749.41
0.40 2,500 2,507.59 2,505.63 2,500.00 2,498.30 2,499.42 1,500 1,498.28 1,499.40
0.50 2,500 2,507.59 2,505.63 2,500.00 2,498.30 2,499.42 1,250 1,248.26 1,249.40
0.60 2,500 2,507.59 2,505.63 2,500.00 2,498.30 2,499.42 1,000 998.24 999.39
0.70 2,500 2,507.59 2,505.63 2,500.00 2,498.30 2,499.42 750 748.21 749.37
0.80 2,500 2,507.59 2,505.63 2,500.00 2,498.30 2,499.42 500 498.14 499.33
0.90 2,500 2,507.59 2,505.63 2,500.00 2,498.30 2,499.42 250 247.93 249.23
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segmentation.  It increases to 1,132.34 
units when cannibalization factor θ=0.20. 
Next, if the risk is normally distributed, the 
optimal ordered quantity is 793.01 units 
with perfect market segmentation strategy, 
and when cannibalization exists between 
the two segments it increases to 1,134.79  at 
θ=0.20.

vi. cOnclusiOns and 
       future researcH 
       suggestiOns

The results generated in this study have 
inferred that the firm’s optimal total 
revenue generated by applying the perfect 
market segmentation is superior compared 

to un-segmented and imperfect market 
segmentation scenarios. However, it is 
not uncommon that a firm to build its 
pricing strategy based on cannibalization 
of the customers. Even though when the 
cannibalization exists between market 
segments, the firm will be still able to 
generate superior revenues compared to un-

segmented market 
situation under 
both the riskless 
and risk based 
situations, given 
a limited amount 
of cannibalization 
is experienced. 
However, for the 
higher order of 
cannibalization factor 
firm experiences 
adverse affect on its 
revenues.

The work can be 
extended to explore 
the robust analysis 
to the risk based 

problem. The robust analysis transforms 
the stochastic problem to its deterministic 
problem, thus a large scale optimization 
algorithm can be developed for a realist 
problem. Another avenue of this research 
would be to developed models for revenue 
management for airline industry under 
imperfect market segmentation. 

Table 5: Effect of θ on Low-Price order quantity q2

Θ market segmentation

no cannibalization cannibalization
riskless risk riskless risk

uniform normal uniform normal
0 800 790.35 793.01 800 790.35 793.01
0.10 800 790.35 793.01 970 961.37 963.95
0.20 800 790.35 793.01 1,140 1,132.34 1,134.79
0.30 800 790.35 793.01 1,310 1,303.27 1,305.56
0.40 800 790.35 793.01 1,480 1,474.16 1,351.09
0.50 800 790.35 793.01 1,700 1,687.15 1,691.10
0.60 800 790.35 793.01 2,040 2,027.15 2,031.09
0.70 800 790.35 793.01 2,380 2,367.16 2,371.10
0.80 800 790.35 793.01 2,720 2,707.16 2,711.11
0.90 800 790.35 793.01 3,060 3,047.16 3,051.10
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abstract

The practice of project management has gained enormous importance over the past several 
years in various business industries.  “In industries as diverse as pharmaceuticals, software, 
and aerospace, projects drive business” (Wheatley).  This gain of importance can be attributed 
to the magnitude of the impact project performance results in terms of time, cost, and scope 
have over the project performing entity.  “On the basis of data released by the Bureau of 
Economic Analysis, part of the US Department of Commerce, they estimated in 2001 that 
the US public and private sectors combined spend some $2.3trn on projects every year, an 
amount equivalent to a quarter of America’s GDP” (Wheatley).  The Project Management 
Performance Drivers research was conducted to demonstrate how project performance in 
terms of time, cost, and scope is dependent on applying generally recognized good project 
management practices.  The research was based on a survey filled by project management 
professionals and regression analysis was used to elicit the relationship between good project 
management practice and project performance.  The research revealed that a direct linear 
relationship seems to exist.  The attained result demonstrates the importance of applying 
generally recognized good project management practices when managing projects.

 1. introDuction

The Project Management Body of 
Knowledge Guide (PMBOK Guide) 2004, 
the official standard for project management 
issued by the Project Management Institute 
Inc. organization, defines a project as “a 
temporary endeavor undertaken to create a 
unique product, service, or result” (PMBOK 
Guide, 2004, p. 5).  Although the definition 
looks simple, this “temporary endeavor” can 
take up several years in time and billions 
of dollars in expenditures.  A company 
carrying out a failing project, or a project 
with less than the anticipated performance 

results, can end up incurring enormous 
losses even with deviations as low as 10% 
or 15% from the planned time and cost.  
Moreover, the “unique product, service, or 
result” can be constituted of thousands of 
specifications that must co-exist to achieve 
the desired project objectives.  Missing 
a percentage of as low as 10% or 15% of 
the required specifications can sometimes 
result in significant reductions in the 
returns the project is expected to generate.  
It is, therefore, easy to elicit that a failing 
project, which took up years of worthless 
efforts, incurred millions of “sunk” dollars 
in expenditures, and was eventually 
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ii. Literature review

1. The Project Management Process

In general, projects should be formally 
initiated, approved, and sponsored prior to 
their executions.  After initiation, projects 
should be carefully planned to set guidelines 
for the project team members and a baseline 
for the measurement of the performance of 
the projects.  Project team members and 
resources then execute the planned activities 
and the performance of these activities 
should be closely monitored and controlled.  
Required changes to align actual results 
with estimations are likely to be required.  
Finally, projects should be formally closed 
to indicate the completion of the project.  
The “stages” of initiating, planning, 
executing, monitoring and controlling, and 
closing do not necessarily get executed in 
sequence.  Normally, planning, executing, 
and monitoring and controlling activities 
iterate.  This report will therefore label these 
“stages” as process groups, in alignment 

decided to terminate, can be a company’s 
worst nightmare.  While project resources’ 
competencies are important for the success 
of projects, good project management 
practice is often equally important.  There 
are generally recognized good practices in 
the field of project management.  Successful 
project managers are knowledgeable about 
and experienced in these practices.  This 
report will broadly identify some of these 
practices and demonstrate their importance 
through measuring the strength of the 
relationship between their application and 
the performance of projects in terms time, 
cost, and scope.

In the following sections, the study will 
detail the research methodology, discuss 
the project management process and the 
importance of various project management 
aspects, discuss how project management 
performance can be measured and quantified, 
and detail the research’s results and their 
analysis.

figure 3.1
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with the Project Management Institute 
(PMI) convention because each of the 
process groups constitute of logically-
related processes performed throughout 
the life time of the project.  Figure 4.1 
below broadly demonstrates the project 
management process.

There are also several project management 
practice areas.  Each project management 
practice area constitutes of related project 
management practices and processes.  The 
PMBOK Guide 2004 identifies nine project 
management practice areas (or “knowledge 
areas”):

Project Integration Management1. 
Project Scope Management2. 
Project Time Management3. 
Project Cost Management4. 

Project Quality Management5. 
Project Human Resource Management6. 
Project Communication Management7. 
Project Risk Management8. 
Project Procurement Management9. 

The following matrix demonstrates the 
practice or process coverage of each project 
management practice area against the project 
management process groups, according to 
the PMBOK Guide 2004:

2. The Initiating Process Group

The initiating process group contains 
processes that initiate a project and formally 
authorizes one to start.  It is important 
to undergo these processes because they 
involve “incorporating the needs of the 
organization” in documents such as “the 

 Practice area  initiating  Planning  executing  controlling  closing

 Project Integration
 Management P P P P P

 Project Scope Management P P

 Project Time Management P P

 Project Cost Management P P

 Project Quality Management P P P

 Project Human Resource
 Management P P P

 Project Communication
 Management P P P

 Project Risk Management P  P

 Project Procurement
 Management P P P P

table 3.1
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project charter and the preliminary scope 
statement” (Rita Mulcahy, 2005).  Andy 
Crowe, in his book, The PMP Exam, states 
that “if a project is not initiated properly, 
the end results could range from a lessened 
authority for the project manager to unclear 
goals or uncertainty as to why the project 
was being performed.  Conversely, a project 
that is initiated properly would have the 
business need clearly defined and would 
include a clear direction for the scope as 
well as information on why this project was 
chosen over other possibilities.” (Crowe, 
2005).

The Initiating process group activities 
include:

Performing1.  a feasibility study
 <Summary of item here>

identifying2.  a Project sponsor
 <Summary of item here>

Developing3.  a Project charter
 <Summary of item here>

Developing4.  a Preliminary Project 
scope statement

 <Summary of item here>

3. The Planning Process Group

The planning process group includes project 
management practices and processes that a 
project manager or a project team performs to 
plan the activities for all project management 
practice areas.  Although it seems common 
sense that projects should be planned 
before they are executed, many projects are 
actually executed without proper planning.  
This can sometimes be attributed to the fact 
that “time pressure from senior management 
[sometimes] takes over and most of the time 
the project is on its way before it has been 
clearly defined” (New Zealand Management, 
2002).  “In such cases, people see planning 

as a waste of time because they believe that 
time is better spent doing something rather 
than planning” (Fichter, 2002).  “Most large 
IT projects[, for example,] are planned these 
days but that is not enough.  Most projects 
have major milestones, and the problem 
is that the work continues throughout 
each milestone” (Humphrey, 2005); 
“implementing sometimes starts before plan 
completion and continues through most of 
the testing” (Al Neimat, 2005).  It should 
also be mentioned that there is much more 
to planning than simply developing the 
project schedule where project activities are 
listed with planned execution timelines.  As 
demonstrated in the practice area vs. process 
group matrix above, the planning processes 
touch all practice areas.

Project planning activities include:
Planning1.  Project scope Management

 <Summary of item here>
Developing2.  the scope baseline

 <Summary of item here>
Developing3.  the Project schedule

 <Summary of item here>
Developing4.  the Project budget

 <Summary of item here>
Planning5.  Project Quality 
Management

 <Summary of item here>
Planning6.  Project human resource 
Management

 <Summary of item here>
Planning7.  Project communication 
Management

 <Summary of item here>
Planning8.  Project risk Management

 <Summary of item here>

4. The Executing Process Group

The executing process group involves the 
processes and practices that the project 
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activity improving actions.  These changes, 
again, should be requested, assessed, and 
approved in order to perform them.  The 
common aim of both kinds of changes is 
to align the project work with the project 
plan.  Moreover, monitoring and controlling 
related processes and practices ensure 
compliance to planned measures, such as 
the quality control and scope verification 
processes, and evaluate the performance of 
projects.

Monitoring and controlling activities 
include:

integrated1.  change control
scope2.  Verification
scope3.  control
schedule4.  control
cost5.  control
Quality6.  control
Project7.  team Management
Performance8.  reporting
stakeholder9.  Management
risk10.  control

6. Project Performance Indicators

There are several ways to measure the 
performance of projects.  Typically project 
performance is measured in terms of time, 
cost, and scope.  In terms of time, project 
performance can be measured by using the 
Schedule Performance Index (SPI), which is 
calculated by dividing the planned execution 
time over the actual execution time.  An SPI 
value of 1 means the project is performing on 
schedule, an SPI value greater than 1 means 
the project is performing ahead of schedule, 
and an SPI value smaller than 1 means that 
the project is behind in schedule.  Similarly, 
project performance in terms of cost can 
be measured using the Cost Performance 
Indicator (CPI), which is calculated by 
dividing the planned expenditures over the 

manager and the project team perform in 
accordance with the project plan to carry out 
the activities of the project and, eventually, 
produce the planned project deliverables.  
Expectedly, the efficient and effective 
execution of a project will result in good 
project performance indicators.  Without 
efficient execution, project activities 
tend to take longer and cost more than 
anticipated, thereby negatively impacting 
the performance of the project in terms 
of time and cost.  Also, without effective 
execution, the project will most likely 
fail to deliver the agreed deliverables or 
deliverable specifications resulting in poor 
project performance in terms of scope.

Executing activities include:
Directing1. , Managing, and executing 
the Project

 <Summary of item here>
Performing2.  Quality assurance

 <Summary of item here>
Developing3.  the Project team

 <Summary of item here>
Distributing4.  Project information

 <Summary of item here>

5. The Monitoring and Controlling Process 
Group

Just like the planning process group, the 
monitoring and controlling process group 
touches all project management practice 
areas.  This is because the various project 
management practice area plans are subject 
to change as the project progresses.  The 
changes to the various project management 
practice plans required have to be formally 
requested, assessed for their impact, and 
approved in order to reflect them in the 
respective plans.  In addition, changes can 
take the form of activity corrective and 
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actual expenditures.  Again, a CPI value of 
1 means the project is within budget, a CPI 
value greater than 1 means the project is 
below budget, and a CPI value less than 1 
means the project is over budget.  Project 
performance in terms of scope can be 
measured by validating the project delivered 
the required requirements or deliverable 
specifications.  A quantification of this 
measurement is possible by calculating 
the average percentage of specifications 
delivered for each deliverable.

iii.  research 
        MethoDoLogy
 
As introduced earlier, one of the main 
objectives of this research was to 
establish a relationship between good 
or bad project management practice and 
project management performance results.  
Accordingly, an intensive literature review 
was performed to investigate and put 
together generally recognized good project 
management practices and general project 
management knowledge.  A number of 
references contributed to the obtained 
material and knowledge.  After the literature 
review, a web-based survey was developed 
and published on one of Qatar University’s 
web servers.  The on-line survey required 
respondents to perform four main steps.  
These steps are summarized below:

Step 1: General Project and 
Respondent Information
The first step required the respondent to 
answer a set of questions about the project 
he or she is filling the survey for and about 
his or her professional experience and status.  
The step was necessary to assign response 
weights for the filled questionnaires 
(explained at a later step) based on the size 

of the project in terms of time and cost and 
the respondent’s role on the project.

Step 2: Questionnaire
The second step required respondents to 
answer a total of 46 objective questions 
covering various areas in the good practice 
of project management, as drawn from the 
literature review.  Mainly, each question 
asks whether or not a certain generally 
recognized good project management 
practice or process was performed on the 
project the respondent is filling the survey 
for.  The respondents indicate whether they 
strongly agree, agree, have no opinion (or 
the question is inapplicable), disagree, or 
strongly disagree that the presented practice 
or process was performed on the project.
 
Step 3: Project Performance 
Information
The third step required respondents to 
indicate how the project performed in terms 
of time, cost, and scope.  Time performance 
is measured by how much the project 
deviated from the planned schedule.  Cost 
performance is measured by how much 
the project expenditures deviated from 
the intended budget.  Scope performance 
is measured by the average percentage of 
specifications the project delivered for each 
deliverable.

Step 4: Respondent Input Weights
The fourth and last step of the survey 
required respondents to evaluate from their 
own points of view how they perceive 
the importance of the input provided by 
respondents playing various project roles 
for the survey.  This step was necessary to 
determine response weights objectively 
instead of relying on subjectivity and the 
personal judgment of the surveyor.
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A URL link to the survey was distributed 
through the Project Management Institute 
– Arabian Gulf Chapter (PMI-AGC) to all 
its members.  After gathering the data of 
respondents through the surveys, statistical 
tools were applied to analyze the collected 
data and develop the research’s results.

iv.  research resuLts 
     anD anaLysis

1. Analysis Methodology

To elicit a relationship between how good 
or bad project management is practiced and 
how the project performs, a practice score 
and a performance score are calculated for 
each survey response.  After calculating the 
practice and performance scores, weighted 
regression is used to elicit a relationship 
between the two scores.  The response 
weights are assigned based on the size of the 
project in terms of time and cost and based 
on the respondent’s role on the project that 
he or she filled the survey for.

1.1. Practice Score Calculation

The practice score for a response is calculated 
by first evaluating the score of each answer.  
The score for each answer ranges from 1 
(strongly disagree) to 5 (strongly agree).  

Answer scores are then summed for each 
response, divided by the maximum possible 
score (number of questions [46] x strongly 
agree score [5] = 230), and multiplied 
by 100 to get the final practice score in a 
percentage format.

1.2. Performance Score Calculation

The performance score is calculated by 
adding the schedule performance index (SPI), 
cost performance index (CPI), and average 
scope coverage percentage (SP) of each 
response.  Each of the previously mentioned 
performance indicators are estimated based 
on the respondent’s response to the Step 3: 
Project Performance Information section 
of the survey

1.3. Response Weights

Projects vary in size in terms of time and 
cost.  Responses filled for large projects 
should be given more focus over those filled 
for small projects.  In addition, responses 
coming from respondents with better reach 
to information on the project they filled the 
survey for should also be given more focus 
than responses from respondents with less 
reach to this information.  Accordingly, each 
response is assigned a weight based on the 
size of the project in terms of time and cost 

figure 5.1
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and based on the role of the respondent on 
the project he or she filled the survey for.  
The total weight for each response is the 
sum of the weight corresponding to the size 
of the project in terms of time, the weight 
corresponding to the size of the project in 
terms of cost, and the weight corresponding 
to the role of the respondent on the project 
divided by the maximum weight possible.

2. Results and Analysis

The total number of responses received for 
this survey was 44.  The following pie-chart 
demonstrates the project type distribution of 
the responses:

Practice scores for responses ranged from 
50 to 90 with a mean of 75.84 and a standard 
deviation of 8.35.  The following histogram 
shows the frequency distribution of the 
practice scores:

As one can see above, the practice scores are 
almost normally distributed.

Performance scores ranged from 0.97 to 3.28 
with a mean of 2.44 and a standard deviation 
of 0.45.  The following histogram shows the 
frequency distribution of the performance 
scores:

Again, the above histogram shows that 
performance scores are nearly normally 
distributed.

In the following subsections, weighted 
regression is used to elicit a relationship 
between overall practice score and 
performance score for the entire sample, 
between overall practice score and 
performance score for the two leading project 
types: construction or other engineering and 
IT projects, as shown above, and between 
practice scores for each of the initiating, 
planning, executing, and monitoring and 
controlling process groups and performance 
score for the entire sample.

figure 5.2
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2.1. Practice and Performance Score 
Correlation for the Entire Sample

Regression model to be tested:
Performance Score (Per) = Intercept (I) 
+ Coefficient (C) x Practice Score (Pra) + 
Error (Er)

Hypothesis (H1): There is a direct linear 
relationship between practice score and 
performance score.  That is, C is not equal 
to 0 in the above equation.

Null Hypothesis (H0): There is no direct 
linear relationship between practice score 
and performance score.  That is, C is equal 0 
in the above equation.

The analysis above shows that the predicted 
model is represented by the following 
equation:

Per = 0.047 x Pra – 1.104

The model summary table above shows that 
71.3% of the variation in performance score 
is explained by the practice score, while 
28.7% remains unexplained.  In addition, 
the value of the adjusted R2 is close to that 
of R2, which indicates that the sample size is 
relatively large.  These values suggest that 
the model’s fit is good.

The rejection region for a confidence level 
of 99% is F > F0.01,1,43 ≈ 4.08.  Since F = 
104.152 is large enough compared to the 
critical value of F, there is a great deal of 
statistical evidence to infer that the model 
is valid.

The coefficient of the practice score in the 
equation above is 0.047.  This means that, 
in this model, for every additional practice 
score point, the project performance is 
expected to increase by 0.047.  The p-value 
of the coefficient is significantly small 
(shown as 0 in the table above), which means 

figure 5.3
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linear relationship between the practice and 
performance scores.

The intercept value of -1.104 has no 
statistical interpretation since a practice 

score of 0 is practically impossible.

The following scatter diagram shows 
the correlation between practice and 
performance scores, along with the predicted 
regression line:

figure 5.4
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The above analyses demonstrate that there 
seems to be a direct relationship between 
following generally recognized good 
project management practices and project 
performance for all projects in general.

2.2. Practice and Performance Score 
Correlation for Construction or Other 
Engineering Projects

The following summarizes the weighted 
regression analysis performed to elicit the 
relationship between overall practice score 
and performance score for the construction 
or other engineering project type:

Regression model to be tested:
Performance Score (Per) = Intercept (I) 
+ Coefficient (C) x Practice Score (Pra) + 
Error (Er)

Hypothesis (H1): There is a direct linear 
relationship between practice score and 
performance score.  That is, C is not equal 
to 0 in the above equation.

Null Hypothesis (H0): There is no direct 
linear relationship between practice score 
and performance score.  That is, C is equal 0 
in the above equation.
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The analysis above shows that the predicted 
model is represented by the following 
equation:
Per = 0.04 x Pra – 0.542

The model summary table above shows that 
84.5% of the variation in performance score 
is explained by the practice score, while 
15.5% remains unexplained.  In addition, 
the value of the adjusted R2 is close to that 
of R2, which indicates that the sample size is 
relatively large.  These values suggest that 
the model’s fit is good.

The rejection region for a confidence level of 
99% is F > F0.01,1,18 = 8.29.  Since F = 97.932 
is large enough compared to the critical 
value of F, there is a great deal of statistical 
evidence to infer that the model is valid.

The coefficient of the practice score in the 
equation above is 0.04.  This means that, 
in this model, for every additional practice 
score point, the project performance is 
expected to increase by 0.04.  The p-value of 

the coefficient is significantly small (shown 
as 0 in the table above), which means there 
is enough statistical evidence to infer a 
linear relationship between the practice and 
performance scores.

The intercept value of -0.542 has no 
statistical interpretation since a practice 
score of 0 is practically impossible.

The following scatter diagram shows 
the correlation between practice and 
performance scores, along with the predicted 
regression line:

The above analyses demonstrate that there 
seems to be a direct relationship between 
following generally recognized good 
project management practices and project 
performance for construction or other 
engineering projects.

2.3. Practice and Performance Score 
Correlation for IT Projects

The following summarizes the weighted 

figure 5.5
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regression analysis performed to elicit the 
relationship between overall practice score 
and performance score for the IT Project 
type:

Regression model to be tested:
Performance Score (Per) = Intercept (I) 
+ Coefficient (C) x Practice Score (Pra) + 
Error (Er)

Hypothesis (H1): There is a direct linear 
relationship between practice score and 
performance score.  That is, C is not equal 
to 0 in the above equation.

Null Hypothesis (H0): There is no direct 
linear relationship between practice score 
and performance score.  That is, C is equal 0 
in the above equation.

The analysis above shows that the predicted 

model is represented by the following 
equation:
Per = 0.043 x Pra – 0.781

The model summary table above shows that 
70.4% of the variation in performance score 
is explained by the practice score, while 
29.6% remains unexplained.  In addition, 
the value of the adjusted R2 is close to that 
of R2, which indicates that the sample size is 
relatively large.  These values suggest that 
the model’s fit is good.

The rejection region for a confidence level 
of 99% is F > F0.01,1,10 = 10.04.  Since F = 
23.743 is large enough compared to the 
critical value of F, there is a great deal of 
statistical evidence to infer that the model 
is valid.

The coefficient of the practice score in the 
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figure 5.6

equation above is 0.043.  This means that, 
in this model, for every additional practice 
score point, the project performance is 
expected to increase by 0.043.  The p-value 
of the coefficient is significantly small 
(shown as 0.001 in the table above), which 
means there is enough statistical evidence 
to infer a linear relationship between the 
practice and performance scores.

The intercept value of -0.781 has no 
statistical interpretation since a practice 
score of 0 is practically impossible.

The following scatter diagram shows 
the correlation between practice and 
performance scores, along with the predicted 
regression line:

The above analyses demonstrate that there 
seems to be a direct relationship between 
following generally recognized good 
project management practices and project 
performance for IT projects.

2.4. Relationship Between Practice Scores 
for Each Process Group and Performance 
Score for the Entire Sample

The following summarizes the weighted 
regression analysis performed to elicit the 
relationship between the practice scores for 
each process group and the performance 
score for the entire sample:

Regression model to be tested:
Performance Score (Per) = Intercept (I) 
+ Initiating Coefficient (Ci) x Initiating 
Practice Score (In) + Planning Coefficient 
(Cp) x Planning Practice Score (Pl) + 
Executing Coefficient (Ce) x Executing 
Practice Score (Ex) + Monitoring and 
Controlling Coefficient (Cm) x Monitoring 
and Controlling Practice Score (Mo) + Error 
(Er) That is, 
Per = I + Ci . In + Cp . Pl + Ce . Ex + Cm . Mo + Er

Hypothesis (H1): There is a direct linear 
relationship between the practice score of 
at least one process group and performance 
score.  That is, either Ci, Cp, Ce, or Cm is 
not equal to 0 in the above equation.
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Null Hypothesis (H0): There is no direct 
linear relationship between the practice 
score of any of the process groups and 
performance score.  That is, Ci = Cp = Ce = 
Cm = 0 in the above equation.

The analysis above shows that the predicted 
model is represented by the following 
equation:
Per = 0.007 . In + 0.005 . Pl + 0.022 . Ex + 
0.014 . Mo – 1.102

The model summary table above shows that 
77.6% of the variation in performance score 
is explained by the practice score of each of 

the process groups, while 22.4% remains 
unexplained.  In addition, the value of the 
adjusted R2 is close to that of R2, which 
indicates that the sample size is relatively 
large.  These values suggest that the model’s 
fit is good.

The rejection region for a confidence level of 
99% is F > F0.01,4,39 ≈ 3.83.  Since F = 33.743 
is large enough compared to the critical 
value of F, there is a great deal of statistical 
evidence to infer that the model is valid.

The coefficient of the initiating process 
group practice score in the equation above is 
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0.007.  This means that, in this model, when 
all other process group practice scores are 
held constant, for every additional initiating 
process group practice score point, the 
project performance is expected to increase 
by 0.007.  However, the p-value of the 
coefficient is large (0.116), which means 
there is not enough statistical evidence 
to infer a linear relationship between 
the initiating process group practice and 
performance scores.  This can be attributed 
to certain hidden multicollinearity between 
the process groups.  In fact, it makes perfect 
sense that process group practice scores are 
dependent on each other because projects 
that apply generally recognized good project 
management practices normally do so across 
all process groups.

The coefficient of the planning process 
group practice score in the equation above is 
0.005.  This means that, in this model, when 
all other process group practice scores are 
held constant, for every additional planning 
process group practice score point, the 
project performance is expected to increase 
by 0.005.  However, the p-value of the 
coefficient is large (0.346), which means 
there is not enough statistical evidence 
to infer a linear relationship between 
the planning process group practice and 
performance scores.  This, again, can be 
attributed to certain hidden multicollinearity 
between the process groups.

The coefficient of the executing process 
group practice score in the equation above is 
0.022.  This means that, in this model, when 
all other process group practice scores are 
held constant, for every additional executing 
process group practice score point, the 
project performance is expected to increase 
by 0.022.  The p-value of the coefficient is 

significantly small (0), which means there is 
enough statistical evidence to infer a linear 
relationship between the executing process 
group practice and performance scores.

The coefficient of the monitoring and 
controlling process group practice score in 
the equation above is 0.014.  This means 
that, in this model, when all other process 
group practice scores are held constant, for 
every additional monitoring and controlling 
process group practice score point, the 
project performance is expected to increase 
by 0.014.  The p-value of the coefficient is 
significantly small (0.003), which means 
there is enough statistical evidence to infer 
a linear relationship between the monitoring 
and controlling process group practice and 
performance scores.

The intercept value of -1.102 has no 
statistical interpretation since a practice 
score of 0 is practically impossible.

The above analyses demonstrate that there 
seems to be a direct relationship between 
following generally recognized good project 
management practices at the executing and 
monitoring and controlling process groups 
and project performance for IT projects.  
Statistically, it wasn’t possible to prove a 
direct relationship between the initiating 
and planning process group practice scores 
and performance scores.  The reason can 
be attributed to existing multicollinearity 
between the process groups.

v.  concLusion anD 
     LiMitations

Realizing the importance of project 
performance, this research aimed at 
demonstrating the importance of applying 
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generally recognized good project 
management practices and how the 
application of these practices improves 
project performance.  To achieve the research 
objectives, first the literature was reviewed to 
identify and understand generally recognized 
good project management practices.  A 
survey was then developed based on the 
literature review and distributed to members 
of the Project Management Institute – 
Arabian Gulf Chapter (PMI-AGC).  The 
survey evaluated the level at which projects 
followed generally recognized good project 
management practices and the performance 
of these projects.  Analyses were then 
performed to elicit a relationship between 
applying these practices and the performance 
of projects.  There was significant statistical 
evidence to elicit a direct linear relationship 
between applying these practices and 
project performance in general.  In addition, 
a relationship between applying good 
practices in each of the initiating, planning, 
executing, and monitoring and controlling 
process groups and project performance 
was also tested.  While there was significant 
statistical evidence to elicit a relationship 
between good executing and monitoring 
and controlling process group practices and 
project performance, it was not possible to 
infer statistically a relationship between 
good initiating and planning process group 
practices and project performance.  This, 
however, does not mean that a relation does 
not exist.  The inability to infer a relationship 
is most likely attributed to the existence 

of multicollinearity between good project 
management practices across all process 
groups.

Although the results and analyses proved 
successful, there were certain limitations 
faced.  First, the sample size is relatively 
small, especially when considering the 
number of people who received the survey 
(approximately 3,000).  With a larger sample 
size, it is expected to see improvements to 
the built regression models and better insight 
to the mentioned relationship.  Second, 
a simple scoring system was applied to 
quantify project management practice.  The 
quantification process can be improved by 
applying weights to questions, depending 
on the importance of the practice or process 
the question describes for the project.  
However, this research avoided applying 
such weights to eliminate subjectivity since 
it wasn’t possible from the literature review 
to quantify the differences in importance 
of the various project management aspects 
described in the questionnaire.  Finally, it 
was not possible to evaluate the relationship 
between good project management practice 
and project performance for all individual 
project types due to lack of enough 
responses.  The individual project type 
analyses included only two project types, 
construction or other engineering projects 
and IT projects, because there were relatively 
high numbers of responses for these project 
types.
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