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ABSTRACT

The construction industry is a major sector of the economy of a country but it is being
criticized all the time by its poor performance. The performance evaluation process is one
of the most important aspects of project management, and identifying the key
performance indicators that affect the success of the project can lead to success of the
project.

In light of these, this study aimed at investigating Performance evaluation Practices for
public construction projects in the case of Bahir city. The research investigates existing
performance evaluation methods, techniques, and practices, determine the Major factors
that affect PE practices, to determine the importance level of performance indicators and
determine the weight of BSC perspectives by using AHP.

This research has been conducted through literature review followed by a field survey.
The field survey consisted of two questionnaires. In the first questionnaire, project
managers, site supervisors, physical engineers and office/site engineers were asked to fill
in the questionnaire. In the second questionnaire, a group of experts were asked to fill the
questionnaire that is based on AHP to determine the weights of balanced score card
perspectives.

The findings of the study point out there is good PE practices in the construction
currently but there is no fixed, structured and regular evaluation model rather, they use
cheek list and cluster creating to evaluate performance of the project. And the major
factors that affect performance evaluation practice are management related factors, client
related factors and contractors factor and based on analysis 2 using expert choice
Importance level of key performance indicators based on AHP, it was found that Clients
satisfaction and Internal Business Process Perspective have higher importance level in
project performance compared to other perspectives and Project Team Perspective,
Innovation, Learning and Growth Perspective and financial perspective follows secondly
from the most important perspective then Health, Safety and Socio-Environmental
Perspective takes the last place from the performance perspectives.

Key Words: - Performance evaluation (PE), construction projects, key project

performance indicators (KPPIs)
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CHAPTER ONE
1. INTRODUCTION

1.1. Background

The construction industry is an important part of any developing country's economy. This
is because developing countries are highly dependent on the growth and development of
their physical infrastructures, and because the linkage between the construction industry
and both economic and social sectors is very important. Modern society requires a wide
variety of buildings and construction facilities. These can include residential and
commercial property, manufacturing facilities, schools, hospitals, and other complex
infrastructure. The construction industry is a large part of the economy of the

country(Zeray, 2017).

The construction industry is an important part of the economy in any country, and it has a
big impact on the way things are going. Companies in this industry care a lot about how
successful their projects are, and they want to make sure that they're doing their best. This
IS a very important part of business these days, because the world is becoming more and
more competitive and this have emphasized the significance of performance
measurement(Neely, 2005). The construction industry is important for sparking economic
growth, but often it's hard to accurately measure construction project performance. This
is because construction projects often have to meet a lot of different requirements, like

changing the environment and making things better(Meng & Fenn, 2004).

The critical part of performance measurement is evaluating the efficiency and
effectiveness of construction activities. The traditional view of performance measurement
highly relies on past financial and accounting data, which only gives us a limited view of
how a company is doing. The construction industry has been criticized for its
underperformance in the past, because it is unique and difficult to imitate. Past
researchers have found that there is no good way to measure construction performance.
There is need for a multi-dimensional approach to measuring the building construction

project performance(Wadugodapitiya et al., 2010).



The success of a construction project can be measured by how well the project goals are
achieved. In the construction industry, which is focused on specific projects, there is no
clear definition of what constitutes the scope of work. This leaves standard procedures
and operations incomplete. Therefore, it is very difficult to reasonably assess the overall
performance level of a constructed project (Cha & Kim, 2011).

According to (Ayalew et al., 2016) report, Ethiopia is the second from the last country in
Africa, and as a result, its construction industry is not doing so well. To figure out why
this is, researchers looked at the management practices in Ethiopia and found that there
are a lot of challenges that need to be addressed. The study found that the level of
construction project management practice falls short in adapting general project
management procedures, project management functions, tools and techniques to fit a
particular project. In particular, the level of practice in terms of safety, risk and time
management was found to be very low. The amount of schedule slippage ranges between
61-80% and that of planed costs and other variables such as risk, quality, resources
utilization and safety deviates in the range 21-40% from predetermined requirements or

anticipated at the beginning of the project.

In Ethiopia, construction project performance problems have been reported in a variety of
ways. Several factors are contributing to construction projects in Ethiopia proving to be
more challenging than planned, including problems with workforce availability and
management. Most of the challenges that you might face when working on a project are

related to performance issues(Zeray, 2017).

One of the cities in Ethiopia is Bahir Dar. So the construction industry in Bahir Dar also
faces the same challenge. The aim of this thesis is to study and document projects
performance evaluation practice and the challenges regard to Appling the performance

evaluation as well as weight of BSC perspectives by using AHP.



1.2. Statement of problem

The construction industry is an important part of the economy in any country, and it has a
big impact on the way things are going. Companies in this industry care a lot about how
successful their projects are, and they want to make sure that they're doing their best. This
is a very important part of business these days, because the world is becoming more and
more competitive and this has emphasized the significance of performance measurement
(Neely, 2005).

According to (Ayalew et al., 2016) report, Ethiopia is the second from the last country in
Africa, and as a result, its construction industry is not doing so well. To figure out why
this is, researchers looked at the management practices in Ethiopia and found that there
are a lot of challenges that need to be addressed. The study found that the level of
construction project management practice falls short in adapting general project
management procedures, project management functions, tools and techniques to fit a
particular project. In particular, the level of practice in terms of safety, risk and time
management was found to be very low. The amount of schedule slippage ranges between
61-80% and that of planed costs and other variables such as risk, quality, resources
utilization and safety deviates in the range 21-40% from predetermined requirements or

anticipated at the beginning of the project.

Construction project performance problems have been reported in a variety of ways.
Several factors are contributing to construction projects in Ethiopia proving to be more
challenging than planned, including problems with workforce availability and
management. Most of the challenges that you might face when working on a project are
related to performance issues(Zeray, 2017).So in order to improve this there should be
enough studies regarding performance evaluation and researchers should focus on this
area since there is no enough research on developing performance measurement tool in

Ethiopia.

So this study is going to identify the existing performance evaluation methods and the
challenges of performance evaluation in the context of Bahirdar Ethiopia and to develop

a framework to simplify PE by determining weight of BSC perspectives by using AHP.



1.3. Objectives of the study
1.3.1. General objective

To assess project performance evaluation practice of public projects in Bahir Dar city

1.3.2. Specific objectives

1. To investigate existing performance evaluation methods, techniques, and practices of
Bahir Dar construction projects;

2. To identify major factors that affect performance evaluation practices in public
construction project in the case of Bahir Dar

3. To determine the importance level of performance indicators with respect to their
perspectives

4. To develop a framework by using BSC perspectives and AHP
1.4, Research Questions

What are the current performance evaluation practices and Techniques in public
construction projects in the case of Bahirdar?

What are the major factors that affect performance evaluation practices in Bahir
Dar public construction projects?

What is the importance level of KPIs with respect to their perspectives?
1.5. Significance of the study

The purpose of this study is to show the performance evaluation practices used in public
projects in Bahir Dar, Ethiopia. Additionally, the study will investigate the applicability
and challenges associated with using the project performance evaluation system. Since
the study will identify the challenges, it will be easy to find solutions, as well as to
determine the weight BSC perspectives by using AHP. The study will help stakeholders_
to measure project performance and understand their achieved and non-achieved goals in
order to improve the way project is carried out further more to improve contractors
competitiveness and also be a useful input for further research in the area of performance

evaluation in construction industries.



1.6. Scope of the study

Even though construction comprises different sectors such as water work, highway and
building construction, this research is limited to building construction projects. Due to
time and resource constraints data will be collected from public building construction

projects in Bahir Dar city.

Particularly, the study will focus on identifying key performance indicators and
determining the weights key performance indicators. The study is limited to Bahir Dar

city public projects.

1.7. Organization of the study

The paper is organized by five chapters.

Chapter 1:-deals with the introduction section of the research, which includes background
of the study, problem statement, research objective, and research questions, significances

of the study and the scope and limitations of the study.

Chapter 2: - presents the related literatures reviews. In this chapter the researcher reviews
different related literature available in the area of performance evaluation especially on

construction and its challenges.

Chapter 3: - deals with research design and methodology. The purpose of this chapter is

to make the reader understand the nature of methodological choices made on the study.

Chapter 4: - deals with data Analysis and Interpretations; this chapter presented the

finding of the study and the analysis and interpretation of the data.

Chapter 5: -Conclusion and Recommendations. The last Chapter presented the summery
of findings and conclusions drawn from the study and give recommendation as to how

overcome the existing problems in Performance evaluation.



CHAPTER TWO
2. LITERATURE REVIEW

2.1. Project performance

Project is temporary endeavor undertaken to create a unique product or servicesl. Projects
are unique, novel, specifically aimed at a certain goal, and have a clear finishing date.
Success of construction projects depends mainly on success of performance. Many
previous researches had been studied performance of construction projects. There are
three important things that go on when working on a project: the work that gets done,
how people feel about their work, and how the project changes as it moves from one
phase to the next(Kibru, 2019).

In order to make sure a construction project is successful, a number of important criteria
were identified. These include ensuring the project is financially stable, that work
progresses smoothly, that the quality of the finished product is good, that workers and
clients are safe, that resources are available, that the contract between the contractor and
the client is fair, and that the management team is competent.

Cheung (2004) identified that to measure the success of a construction project; you need
to measure the different aspects of the project. Each part of the project (such as people,
cost, time, quality, safety, and health) can have different goals, and you need to measure
how well each goal was achieved. Another way to measure the success of a project is to
look at the different performance metrics. One metric is time. This metric measure how
long it took to complete the project. Another metric is quality. This metric measures how
well the project was done. Another metric is safety. This metric measures how safe the
project was. Another metric is health. This metric measures how healthy the project was.
Finally, you need to measure the client satisfaction. This category measures how happy
the clients were with the project. Lastly, you need to measure the communication. This
category measures how well the project was communicated to the public. One way to
measure the success of a project is to look at the different performance categories. One

category is people. This category measures how many people were involved in the



project and how long it took them. Another category is cost. This category measures how

much money was spent on the project and how accurate the budget was.

(DeCotiis & Dyer, 1979)defines project overall performance based on its dimensions and
determinants as challenge performance is multidimensional, focusing on business
outcomes, engineering outcomes, worries for resource use, human resource outcomes,
and scientific outcomes. The identification of these distinct dimensions of mission overall
performance illustrates that a project can be both successful and unsuccessful at the same
time. It is conceivable, for example, that project team contributors would view a venture
as a rewarding expert growth experience even though the monetary actuality of the
mission is that it failed to return the company's funding in it. Further, respondents with
specific orientations (e.g., management versus scientific) may additionally have
exceptional perceptions and attention of what constitutes important undertaking
outcomes. This discovery has necessary implications for constructing undertaking
member commitment to and grasp of venture goals. Although it goes past our data, we
are inclined to view Manufacturability and Business Performance (MBP) as the last
criterion of project success, with Efficiency (EPO) and Technical Performance (TP) as
fundamental contributors to success, and Technological Innovation (TI) a minor
contributor. Professional Growth Experience (PGE) would appear to be an offshoot of

assignment that is excessive on the other performance dimensions.

They also states 12 determinants of project performance which are both numerous and
complex. Some of this complexity can be reduced, however, by casting the twelve
separate determinants in terms of three primary sources of project performance: the
external environment of the project; relations between project operations and the

functional organization; and internal project operations.

2.2. Performance measurement

Performance measurement is defined as the process of evaluating performance in relation
to a defined goal. By measuring progress and identifying areas where work needs to be
done, Rose ensures steady advancement towards established goals. This helps to avoid
shortfalls or stagnation(Ali & Rahmat, 2010).



The performance evaluation process is one of the most important aspects of project
management, and identifying the key performance indicators that affect the success of the

project can lead to success of the project(Jegnie, 2019).

The objectives of performance appraisal in constructions are planning and controls, an
essential function of project management, which is to ensure a well-coordinated and
successful project. An essential element of planning is setting goals. Objectives will
guide the many decisions made during the life of the project. Making decisions about
when and how to produce a product can involve trade-offs between different factors, such
as schedule, cost, and quality. Project monitoring requires the integration of various
performance indicators to get a complete picture of the project's progress. The
performance indicators in the construction industry are time to completion, cost, and

quality(Jegnie, 2019).

Construction performance is an important part of a successful development project.
Various methods and management skills have been used in the past to improve the
performance of construction projects. However, the various construction techniques that
are being used seem to be ineffective because of the fragmentation and poor coordination

among the various participants.

There is a lack of consistency and holistic methods for helping participants implement
construction practice at different stages of project realization. The construction industry is
a big business, with a lot of investment on the part of the client. However, the research on
construction performance focuses mainly on the contractor's role (Hobday, 2000). This
implies that ultimately it is the project performance that determines overall business

performance. These characteristics make project performance critical.

Organizations measure their performance in different ways all the time. Some do it
systematically, while others do it on an ad hoc basis. External agents and organizations
measure the performance of different stakeholders, such as banks, investment houses, and

regulators(Jackson, 1995).

The kinds of reasons of organizations to do performance measurement are to:



Identify success

Identify whether they are meeting customer requirements: unless they
measure how do they know that they are providing the services/products that
their customer require

Help them understand their process: to confirm what they know or to reveal
they do not know

Identify where problem bottlenecks, waste, etc.,, exists and where
improvements are necessary

Ensure decisions are based on fact not on supposition, emotion or faith and

Show if improvements planned, actually happened.

2.3. Importance of performance measurement

Measuring things is important because it provides us with data that can be used in many
different situations. The purpose of this feedback is to help ensure that operations are
performing efficiently and effectively, and to help identify areas where improvement is
needed. If you can't measure it, you can't manage it. This information is needed for
process control, and also enables an organization to set challenging but feasible
goals(Amaratunga & Baldry, 2002).

(Amaratunga & Baldry, 2002)suggested that Measurement plays an important role in
improving quality and productivity within organizations by:

Ensuring customer requirements

Providing standards for establishing comparisons

Providing visibility including a score board for people to monitor their own
performance levels

Highlighting quality problems and determine which area require priority
attention

Giving an indication of the costs of poor quality

Justifying the use of resources and

Providing feedback for driving the important effort



2.4. Challenges in project performance evaluation

(Jackson, 1995) also states challenges of performance evaluation as Although
performance measures are useful, they also attract with cynicism and skepticism over
why, how and when they are used. There are issues of measuring the right things, of
comparing like with like, and of comparing yesterday with today. Traditional business
performance measures have been financial measuring such ratios as rate of return, cash
flow, profit margins and so on. These financial data have the advantage of being precise

and objective. However, significant arguments against such measures are that:

They tend to be very insular or inward looking (although financial data can be
and are compared with other organizations the "like for likel argument can
make comparison unreliable).

They fail to include the less tangible such as product or service quality
,customer satisfaction and employee morale; and

They are lagging indicators (they show what has happened in the past and

are poor predictors of tomorrows performance)

According to (Jegnie, 2019)There are a number of major challenges that must be
overcome when evaluation participation is being planned and implemented, including the
fact that employees may have limited experience or knowledge of evaluation methods,
the level of commitment of management, the nature of the construction industry, and the
inexperience of employees and the company as a whole. Additionally, there is a tendency
for owners to be greedy and focus only on the financial gain of the project, rather than
learning from feedback and previous experiences. Finally, there is often a lack of regular
monitoring from management, lack of on-the-job training and awareness building up, and
a lack of a will to learn from feedback and previous experiences. The research has found
that the critical factors that affect the performance evaluation in organizational projects
are a lack of regular monitoring from management, a lack of the will to learn from
feedbacks and previous experiences, and a lack of on-the-job training and awareness

build up.

(Callistus & Clinton, 2016)state that the current performance evaluation isn't compatible,

applicable, or rational. It assesses performance from a single perspective and doesn't take
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into account how a contractor would view their performance. This makes it difficult to
compare different projects and it will lead to more misunderstandings about the

contractor's current performance.

According to (Jegnie, 2019)In rating the degree of execution of performance evaluation is
not satisfactorily it is interrupted because of several reasons such as

personnel changes,

attention shift due to the surfacing of new projects,

lack of pressure from upper management and

Rush to do the actual work rather than focus on the professionals and

contractors of the detail process.

2.5. Key project performance indicators

2.5.1. Cost performance

Every project has different cost variance, which indicates how well the project is
performing. Cost variance is used to measure the performance of a project caused by
defective design in Japan's construction industry. (Kibru, 2019). Similarly, (Ali &
Rahmat, 2010) suggest that the cost of engineering projects should be taken into account
when measuring their performance. In this study, cost variance is calculated by the
variance between the actual cost and the budgeted cost of a project.

2.5.2. Time performance

The construction sector is very important to the success of any project, as the clients,
users, stakeholders, and the general public look at project success from the macro
perspective. This means that the completion time of a construction project is usually the
first criterion that is looked at (Kibru, 2019). Clients in the construction industry need to
be kept up to date on projects so that they can get the job done quickly. Construction time
can be seen as the period from the commencement of site works to the completion and
handover of a building to the client. Construction of a building usually begins before its
completion. Construction time can be estimated by looking at the client's brief or by

using project information to calculate how long it will take(Ali & Rahmat, 2010).
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2.5.3. Quality performance

In the construction industry, quality is important to meet established requirements.
Requirements are the established characteristics of a product, process or service as
specified in the contract, and a characteristic is any specification or property that defines
the nature of those products, processes or services, which are determined initially by the
client(Kibru, 2019).

2.5.4. Clients’ satisfaction

In the construction industry, it is still a challenge for some clients to be satisfied with the
work done. There is a lot of dissatisfaction with the construction industry, specifically
due to project costs, delayed completion, inferior quality, and incompetent service
providers. The client wants a translation of construction needs into a design that specifies

the characteristics, performance criteria, and conformance to specifications(Kibru, 2019).

2.5.5. Health and safety

Safety is a measure of the degree to which a project can be completed without any major
accidents or injuries. There is no single way to measure how well a health and safety
program is performing. Traditionally, safety performance is measured by injury statistics.
The purpose of measuring health and safety performance is to help identify the progress
and current status of the strategies, processes and activities being used to control health
and safety risks. Effective measurement helps us understand what the levels are and why

they're there, so that corrective action can be taken(Ali & Rahmat, 2010).

2.6. Performance evaluation methods

According to past literature it is obvious that performance measurement systems such as
SMART system, TOPSIS, EFQM framework, and BSC, as well as multi criterion
decision making tool such as analytic hierarchy process (AHP), have been used in
manufacturing industries for performance evaluation. There are few existing tools that are
specifically designed to be used in performance evaluation in the construction industry,
but many tools are still used in performance evaluation in general. Structural engineers
found that the performance of the construction industry was not quantitatively and

qualitatively measured. There is a need for a more multi-dimensional way of measuring
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construction project performance, so that the evaluation process can be

improved(Wadugodapitiya et al., 2010).

SMART system
In any company, goals are leading enterprise_s effort, supporting and optimizing
resources, helping in moving straight ahead to their visions. In other words, the goal
setting is one of the main processes that should be addressed by management. However,
by setting objectives, which are complicated, there is a risk that they could be too
difficult to achieve. Furthermore, KPIs, which reflect enterprises goals, should be based
on criteria which make them suitable for further studies (Kaganski et al., 2018).
SMART goals primarily focus on the following:
Specific - Goals should be detailed and as specific as possible. Loose, not clear or
uncertain goals are not desirable. When goals are specific, it is easier to take necessary
steps to achieve targets.
Measurable - Each target, process or KPI should be measurable. The measure itself
could be quantitative or qualitative, but measurement should meet standards and
requirements.
Achievable — Objectives should be set at right level. They need to be ambitious and
realistic, however, making them too simple won_t be motivating and on the other hand,
each KPI should have the standard value that should be achieved.
Relevant (if sometimes it_s linked with agreed then it_s similar to achievable) — every
colleague in a team or as individual, need to understand and compare how the objective is
relevant to their role and main course of the team. Furthermore, KPIs should provide
insight into the performance of the company in obtaining its strategy. In case, when KPI
IS not measuring a team_s or enterprise_s goal or doesn_t affect the organizations_
performance, it_s useless.
Time-specific (or time-sensitive) — Work or tasks should have time frames. The
deadlines for completing the objectives would provide possibilities to monitor and
analyze the progress. In addition, its better understand metric, when everyone knows the

time frames in which it should be measured and realized.
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EFQM framework

EFQM is a business performance improvement model developed by the European Forum
for Quality Management (EFQM). It is widely used in Europe by large and medium-sized
companies as well as public organizations.

There are nine components in the EFQM framework, which are divided into two groups:
Results and Enablers. The model distributes 1,000 points across the nine components as a
self-assessment tool; 500 points are given to Results and 500 to Enablers. The
organization's strategy to meeting each element's criteria is the focus of the enabler
elements. Examined are two aspects: the Approach (the suitability and efficacy of a
specific method, exercise, or practice) and the Deployment (the degree to which the

method is applied across the entire organization)(Ahmed et al., 2008).

The organization's accomplishments and future prospects are covered in the Results
sections. The scope (the extent to which results are being attained and the degree to
which they address all pertinent parts of the criterion) and the excellence of the outcomes
(positive trend performance) are the two factors used to analyze the results
criteria(Ahmed et al., 2008).

The model is based on the principle of the —excellentl organization and describes nine
criteria that are necessary for the successful implementation of excellence-oriented
thinking and action. These criteria are: Leadership, Strategy, People, Partnerships &
Resources, Processes, Products & Services, Customer satisfaction, Employee
Satisfaction, Social responsibility and Results(\Wadugodapitiya et al., 2010).

TOPSIS method
TOPSIS views a problem with m druthers as a geometric system with m points in the n-
dimensional space of criteria. The system is grounded on the conception that the chosen
alternative should have the shortest distance from the positive-ideal result( i.e., achieving
the minimum gaps in each criterion) and the longest distance from the negative-ideal
result( i.e., achieving the minimal situations in each criterion). TOPSIS defines an
indicator called similarity to the positive-ideal result and the closeness from the negative-

ideal result. Also, the system chooses an indispensable with the maximum similarity to

14



the positive-ideal result. It's frequently delicate for a decision- maker to assign a precise

performance standing to a n volition for the attributes under consideration (Sun, 2010).

BSC
The BSC is a performance measurement framework, introduced by Kaplan and Norton
(1992) to allow managers to look at their business performance from four performance
perspectives (internal business, financial, customer and innovation and learning). The
BSC attempts to integrate all the interests of key stakeholders (e.g., managers, customers,
employees, etc.) on a scorecard. The term _balanced_ in the name reflects the balance
provided between short- and long-term objectives, between quantitative and qualitative
performance measures, and between different performance perspectives. The diverse
interests and measures are categorized in the above-mentioned four performance
perspectives of the score card(Stewart & Mohamed, 2001).

AHP
The analytic hierarchy process (AHP) is a way to solve complex decisions. It's a way to
break a decision down into smaller decisions, based on what's important to each level of
the decision. Each level of the decision represents a different set of criteria. The AHP
method is based on an additive weighting process, which means that different attributes
are given different weights. AHP has been used extensively by academics and
professionals, mainly in engineering applications involving financial decisions associated

to non-financial attributes (Saaty, 1987).

2.7. Why AHP and BSC?

AHP has a lot of benefits. A few of these include consistency, judgment, consensus,
trade-offs, measurement, hierarchical structures, interdependence, complexity, unity, and
repetition of processes. AHP allows for collective decision-making in which participants
apply their knowledge, values, and experience to an issue by following the AHP
processes (Yousef & Wabhaidi, 2014).

The advantages of the AHP model are as follows:

It permits group decision-making.
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It transfers subjective judgment into meaningful weights and ratios on which to base

decisions.

Various judgments by decision makers can be adapted by this technique, which

synthesizes that judgment into a representative outcome.
It Identifies inconsistencies made in the judgments.

(Cheng & Li, 2004) emphasized that in order to determine the decision-maker's degree of
preferences; the AHP is based on pairwise comparisons of elements in the same level of
the hierarchical structure using a nine-point ratio scale. This nine-point scale is primarily
used to measure the decision-maker's linguistic preference expressions. In addition,
comparisons made using AHP can be used for both weight elicitation and alternative
valuation techniques. Because AHP processes these decisions through an analytical
method, it enables the decision-maker to calculate the consistency of their decisions. The
availability of practical and intuitive Expert Choice software is another justification for
using this approach (Topcu, 2004). The weights to be assigned for the priorities of
functions are assessed by the AHP approach; following this, a consistency index check is
conducted to determine whether the assignment of weights is acceptable (Yousef &
Wabhaidi, 2014).

(Kaplan & Norton, 1996) introduced the balanced scorecard (BSC) as a framework for
performance measurement that enables managers to examine their business performance
from four different perspectives: internal business, financial, customer, and innovation
and learning. The BSC makes an effort to incorporate on a scorecard the interests of all
significant stakeholders, including managers, clients, staff, and so on. The word
"balanced"” in the name refers to the harmony between various performance viewpoints,
quantitative and qualitative measurements of performance, and objectives for both the
short and long term. The scorecard's four performance views are described above and
contain categories for the various interests and measurements. This method is also used
because it is a particularly useful tool for performance evaluation, which is why many

researchers use it to evaluate performance.
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(Ahmed et al., 2008) identified BSC and AHP as common tools, which assess common
frameworks™ role in benchmarking. According to ,(Wargenau, Astrid; Che, 2004)using
the AHP to structure the BSC requires the decision maker to first structure the problem as
a hierarchy. They combined AHP and BSC tools to create a technique that is superior to
the use of either one in isolation. So in this research I used AHP and modified or
extended BSC in combination as AHP is used to pairwise comparison of BSC

performance evaluation perspectives.

2.7.1. Analytic hierarchy process (AHP) method

The AHP was first introduced by Saaty in 1971 to solve the scarce resources allocation
and planning needs for the military (Wadugodapitiya et al., 2010). AHP is a type of
problem solving where you break a problem down into smaller parts, and then try to find
solutions for all of the sub-problems. This is often used to solve large, complex
problems(Saaty, 1987).Further, it facilitates decision making by organizing perceptions,
feeling, judgments and memories into a framework that exhibits the forces that influence

the decision.

AHP can help to assess the performance of the organization compared to its rivals in
terms of certain important attributes(Rangone, 1996). described AHP as a decision tool
that allows you to consider different measures of success, like financial and non-financial
data. You can then make trade-offs between them to figure out the best way to achieve
your goals. Recently the AHP has been applied to several decision-making areas. He also
enhanced AHP to measure the performance of different manufacturing departments and
found that departments that performed better on financial and non-financial performance

measures were more likely to be better overall.

2.7.1.1. Structuring the Hierarchy

Applying the Analytic Hierarchy Process (AHP) to a decision problem involves
organizing the problem into a hierarchy, with the goal at the top, criteria (and frequently
sub-criteria at multiple levels, for further refinement), and possible solutions at the
bottom. Depending on how the contribution of the items below in the hierarchy is

assessed, the criterion may be either subjective or objective. Furthermore, criteria are
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exclusive of one another, and their relevance or priority is independent of the parts in the
hierarchy that come before or after them('Yousef & Wahaidi, 2014).

In Figure 2.1, where the structure of AHP elements is illustrated, it is shown that the goal
is decided through a number of different criteria. These criteria determine the quality of
achieving the goal using any of Alternatives (A;, i=1... k). The A is different perspectives,
choices, or alternatives that could be used to reach the final aim of the project.
Comparing these alternatives and defining their importance over each other are done
using the pairwise comparison method. Giving importance ratios for each pair of

alternatives, a matrix of pairwise comparison ratios is obtained.

Figure 2.1: Structure of the AHP (source Yousef & Wahaidi, 2014)

2.7.1.2. The Prioritization Procedure

The process of comparing elements at a particular level results in the creation of several
square matrices known as preference matrices. Starting at the top of the hierarchy and
working down, elements in each level are compared pairwise with respect to their
importance to an element at the next higher level. Judgments of preference are made on
pairs of elements in the structure using what Saaty defines as the fundamental scale of
AHP, which is reproduced in Table 2.1.

The fundamental scale used in AHP enables the decision maker to incorporate experience
and knowledge in an intuitive and natural way. This scale is insensitive to small changes
in a decision maker_s preference, thereby minimizing the effect of uncertainty in

evaluations. AHP is an absolute scale in which people use numbers to express how much
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one element dominates another with respect to a common criterion. The scale derived
from these absolute numbers is a ratio scale. The criteria might also have different
importance compared to each other. Therefore, a pairwise comparison matrix is
considered for the criteria. Elements of this matrix are pairwise or mutual importance
ratios between the criteria that are decided on the basis that how well every criterion

serves and how important it is in reaching the final goal.

Table 2.1 The fundamental scale of AHP (Yousef & Wahaidi, 2014)

Digital The preference degree
. . Explanation

Value (Intensity of the importance) P !

1 Equally importance Two activities contribute
equally to the objective

2 Intermediate importance between (Equal | One activity has (equal to
moderate importance) over

and moderate)

another

3 Moderate importance Experience and judgment

slightly prefer one activity
over another

4 Intermediate importance between | One activity has (moderate

(Moderate to strong) to strong) over another

5 Strong importance Experience and judgment
strongly prefer one activity
over another

6 Intermediate importance between (Strong | One activity has (strong to

and very strong) very strong) over another

7 Very strong importance An activity is preferred
very strongly over another
8 Intermediate importance between (Very | One activity has (very
strong and Extreme) strong to absolute) over
another
9 Extremely strong importance The evidence preferring

one activity over another is
of the highest Possible
order of affirmation
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2.7.1.3. Calculating Weights

The AHP approach uses a variety of techniques to arrive at the final weights; one of
them, the Lambda Max (Amax) strategy, is explained and applied in this thesis. s(Saaty,
1987) also employed the lambda max methodology to arrive at the weights of the criteria
in the pairwise comparison method. There are a set of eigen values for each matrix, and
an eigenvector corresponds to each eigenvalue. A vector of weights in Saaty's lambda
max approach is defined as the normalized eigenvector that corresponds to the biggest
eigen value Amax. In the event when the weights are represented as a vector w made up

of wi (i=1-n), their calculation is demonstrated by the formula.

At which C is the pairwise comparison matrix of the criteria; w is the vector of weights
and A is the eigenvalue that in this method should be the maximum of them, i.e. A nax . In
this method, special mathematical conditions are required to guarantee that a unique
answer is yielded. In addition, difficulties in calculating and finding the eigenvalues and
vectors have led to use of an approximation to the lambda max method. an approximation
of the eigenvector associated with the maximum eigenvalue is calculated through a

simple procedure, which is sometimes referred to as mean of normalized values.

2.7.1.4. Mean of Normalized Values

The Lambda Max Approach The sum of the elements in each column of the pairwise
comparison matrix is computed in the mean of normalized values approach, which
provides an approximation of the lambda max technique. Following that, the calculated
sum from the previous step is divided by each element in the column. Then the weight of
the related criterion or alternative is obtained by taking the arithmetic average of each
row in the normalized matrix. When the consistency ratio of the pairwise comparison

matrix is low, the accuracy of this approximation increases (Yousef & Wahaidi, 2014).

2.7.1.5. Consistency Ratio in the AHP

In practice it is unrealistic to expect the decision-makers provide pairwise comparison
matrices, which are exactly consistent especially in the cases with a large number of
alternatives. Expressing the real feelings of the decision makers generally lead to

matrices that are not quite consistent. However, some matrices might violate consistency
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very slightly by only two or three elements while others may have values that cannot
even be called close to consistency. A measure of how far a matrix is from consistency is
performed by Consistency Ratio (C.R.) (Sharma et al., 2012). explained that having the
value of Amax is required in calculating the consistency ratio. This is obtained by
calculating matrix product of the pairwise comparison matrix and the weight vectors and
then adding all elements of the resulting vector. After that, a Consistency Index (C.1.) is

introduced as:

(O B N3P L e SR 2
at which n is the number of criteria and Amax is the biggest eigenvalue (Sharma et al.,
2012); (Yousef & Wahaidi, 2014). Random Index (R.l.) is the consistency index of a
pairwise comparison matrix, which is generated randomly. Random index depends on the
number of elements, which are compared, and as it is shown in Table 2.2; in each case for
every n, the final R.1. is the average of a large numbers of R.I. calculated for a randomly
generated matrix. The final consistency ratio is calculated by comparing the C.I. with the
Random Index (Yousef & Wahaidi, 2014).

(o1 o 1= OO (3)
The consistency ratio is designed in such a way that shows a reasonable level of
consistency in the pairwise comparisons if C.R. < 0.10. On the other hand, there is

inconsistent judgments if C.R. > 0.10.

Table 2.2. Random Inconsistency Index (RI) (Adapted from (Saaty, 1987).

N 1 2 3 4 5 6 7 8 9 10

RI 000 |000 058 |09 |112 [124 |132 |141 |145 |149

2.7.2. Balanced Scorecard (BSC) method

The Balanced Scorecard (BSC) is a performance measurement system developed in early
1990s" by Professor Robert S. Kaplan and David P. Norton.(Wadugodapitiya et al.,
2010).The BSC is a set of measures that helps top managers understand how well their
organization is performing. This information helps them to understand the organization_s

mission and strategy, and to make decisions about how to improve performance(Kaplan
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& Norton, 1996).Traditional BSC is made up of four different perspectives. These
perspectives focus on things like financial outcomes, customer satisfaction, internal
business processes, and organizational innovation and improvement(Wadugodapitiya et
al.,, 2010).(Lee et al., 2008)mentioned that businesses can have many different
perspectives, depending on the sector they're in and the strategy they're using so the

number of perspectives can be enlarged or new perspectives can be replaced by the other.

The use of BSC tool can be identified through lot of researches. According to(Stewart &
Mohamed, 2001), BSC has been used extensively in the manufacturing, government,
banking, retail, insurance and financial services sectors. —Apple computer” developed a
BSC with the use of five performance indicators; Customer Satisfaction, Core
Competencies, Employee Commitment and Alignment, Market Share and Shareholder
Value (Kaplan & Norton, 1996).

Implementation of BSC for PM in construction sector can be identified from early
1990s(Wadugodapitiya et al., 2010).(Kaplan & Norton, 1996) described that The BSC
tool was successfully implemented in three different cases studies. One of these cases
was the Rock Water Company, which worked successfully with the tool.(Stewart &
Mohamed, 2001)developed the BSC framework allowing for the measurement of IT/IS
performance in construction. BSC tool is adopted to benchmark organizational safety
culture in construction. A PM process framework was developed by which include the
concepts of "project™ and "supplier” perspectives. This framework can be customized to
fit the needs of the construction industry(Wadugodapitiya et al., 2010).
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Financial perspective

Goal Measures
The financial profit, cash flow,
performance  of | ROI, ROIC, and
the business EVA).

Customer perspective

Goal

Measures

Customer

satisfaction

customer satisfaction,
customer retention, new
customer acquisition,
market position and

market share

Internal Business

perspective

Goal

Measures

Efficiency of

the business

Innovation,
operation and after-

sale services.

Learning and growth

Goal

Measures

Internal knowledge

and innovation

employee satisfaction,
continuity, training

and skills

Figure 2.2: The Balanced Scorecard(source Kaplan & Norton, 1996)

In order to maintain a balance "between short- and long-term objectives, between

financial and non-financial measures, between lagging and leading indicators, and

between internal and external performance perspectives,” a set of measures is called the

Balanced Scorecard (BSC) (Kaplan & Norton, 1996). Three non-financial performance
measurement indexes—customer, internal business process, and learning and growth—
are included in the four performance perspectives of the BSC. The fourth performance

viewpoint is a traditional financial performance collection of items. Here is a brief

explanation of the four perspectives (Kaplan & Norton, 1996):
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» Financial: The conventional financial performance metrics, which are frequently
connected to profitability, are normally included in this viewpoint. Typically, economic
value added (EVA), profit, cash flow, ROI, and return on invested capital (ROIC) are

used as the measurement criteria.

» Customer: Since meeting the requirements of customers is the source of corporate
earnings, businesses strive to achieve this goal. According to this viewpoint, management
selects the operational units' anticipated target market categories and clients, and then
keeps an eye on how well each unit is performing within these target markets. Customer
satisfaction, customer retention, new customer acquisition, market position, and market

share in targeted areas are a few instances of the fundamental or genetic metrics.

* Internal business process: This perspective aims to maximize influence on certain
company operations in order to satisfy customers and shareholders. Corporate value-
chain analysis should be the initial step in deciding on the objectives and measures. To
achieve the goals related to the financial and customer dimensions, an outdated operating
procedure needs to be modified. The next step is to build an entire internal business-
process value chain that can accommodate present and future requirements. The three
primary business operations that make up a typical enterprise internal value chain are

operation, after-sale services, and innovation.

» Learning and growth: The primary objective of this perspective is to provide the
infrastructure for achieving the objectives of the other three perspectives and for creating
long-term growth and improvement through people, systems and organizational
procedures. This perspective stresses employee performance measurement, such as
employee satisfaction, continuity, training and skills, since employee growth is an
intangible asset to enterprises that will contribute to business growth. In the other three
dimensions, there is often a gap between the actual and target human, system and
procedure capabilities. Through learning and growth, enterprises can decrease this gap.
The criteria include turnover rate of workers, expenditures on new technologies, expenses

on training, and lead time for introducing innovation to a market.

24



The BSC objectives and measures are determined by organizational visions and strategies
and are intended to measure organizational performance using the four perspectives.
(Kaplan & Norton, 1996) stress the importance of adhering to three principles in
developing BSC: maintaining cause-and-effect relationships, comprising sufficient
performance drivers and keeping a linkage to financial measures. They also emphasize
that the BSC is only a template and must be customized for the specific elements of an
organization or industry. Depending on the sector in which a business operates and on the
strategy chosen, the number of perspectives can be enlarged, or one perspective can be
replaced by the other. In addition, the BSC concept can be applied to measure, evaluate
and guide activities in specific functional areas of a business, and even at the individual

project level.

2.7.2.1. Extended Balanced Score Card

The number of viewpoints can be increased or one perspective can be substituted for
another, depending on the industry in which a corporation works and the strategy
selected(Lee et al., 2008).

Project teams and concerns related to health, safety, and the environment have a
significant impact on building projects nowadays. It would therefore be necessary to add
new viewpoints, like "Project team™ and "Health, safety, and socio-environmental,” to the
conventional BSC. Additionally, in order to conform to construction terminology, the
customer perspective in the original BSC was renamed as the "Client

Perspective(Wadugodapitiya et al., 2010).
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Client Perspective
+ Client satisfaction for quality level

« Client satisfaction of on time
completion

+ Client satisfaction on meeting
budget

* Degree of quality of finished project

A

A 4

Financial Perspective
* Project cost

* Project profitability
« Project cash flow

+ Meeting budget

* Project productivity

Internal Business Process
Perspective

Project Team Perspective

« Project quality level

» Machinery and man power
capability

« Defects level

Extended
Balanced
Scorecard

partnerships
* Project team efficiency
» Team appraisal levels

» On time completion

« Flexibility of internal processes
and nature of project

« Project efficiency

* Project team satisfaction level
* Degree of project team work and

* Proper selection of project team

Health, Safety and Socio-
Environmental Perspective

* No. of Health and Safety (H&S) issues
* Level of construction waste and
sustainability

* No. of socio-environmental complaints

* Environmental Impact Assessment (EIA)

A

A 4

Innovation, Learning and Growth
Perspective

« Investment on research and development
« No. of Continuous Professional
Development (CPD)

« No. of skills developed

« Technological enhancement

Figure 2.3: Extended BSC for Building Project Performance Evaluation (source

Wadugodapitiya et al., 2010).

2.8.

Summary of Literature Review

The literature review highlighted to the following points:

The performance evaluation process is one of the most important aspects of
project management and it is defined as the process of evaluating performance in
relation to a defined goal so by measuring progress and identifying areas where

work needs to be done, shortfalls or stagnation could be avoided.(Ali & Rahmat,

2010).

The importance and challenges of performance evaluation were presented.

Key performance indicators in the construction industry were presented as well as

a number of performance evaluation models were identified and reason of the

chosen multi criteria decision making tools were also presented.
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Detail explanation of BSC and AHP as decision making tool is identified with
figure and tables also how they are being extended and used in the case of

construction industry.

2.9. Research Gap

Past researchers have found that there is no good way to measure construction
performance. There is need for a multi-dimensional which is using decision making tools
in combination approach to measuring the building construction project
performance(Wadugodapitiya et al., 2010).

In Ethiopia most of the researches on performance evaluation are assessment of PE
practice and influence of KPI on the project and developing a framework(Kibru,
2019),(Jegnie, 2019)studies on the challenges of performance evaluation and propose a
solution for specific private limited company using a case study and finally he develops a
conceptual framework. So there is no enough study in Ethiopia on determining weights
of key performance indicators by combining two multi criteria decision making tool. So
this study fills this gap on previous studies since the researcher uses multi-dimensional

approach as needed which is a combination of extended BSC and AHP.
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CHAPTER THREE
3. RESEARCHMETHODOLOGY

3.1. Introduction

This chapter describes the methodology used to analyze the project performance
evaluation practice on public projects. It provides brief information about the research
method, research design, population, and sample size, various approaches to data
collection or data gathering, and data analysis. It would also identify the questionnaire

design, validity content, and reliability.

The research methodology is designed in a way that it enables to collect adequate

information on project performance evaluation.

3.2. Study area description
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The study area used for this research is Bahir Dar city, which is the capital city of the
Ambhara Region. Bahir Dar is also located from the capital city of Ethiopia, Addis Ababa
around 565 km. It has a latitude and longitude of 11°36’N 37°23'E with an elevation of
1,800 m (5,900 ft) meters above sea level with an area of 27,000/km2 (69,000/sq mi). In
this study area, the questionnaires will be prepared and distribute for the main
stakeholders who are actively involved in the construction of public building projects in

the city.

3.3. Research approach and design

In this study, the research tried to answer questions pertaining construction project
performance evaluation. In this study, descriptive research design was used and both
quantitative and qualitative research approaches were implemented to explore and
identify project performance evaluation practice by assessing the project performance
evaluation in bahirdar city public buildings with issue and process related to Project

Performance Evaluation activities.
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Figure 3.2: Research Methodology flow chart
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3.4. Population of the study

The target population for this study was mainly public projects that have some progress
of the construction process. So the study takes projects that are current active (April
2023) and have some progress completed from the total public projects in Bahir Dar city.
Then from sample project selected, all concerned project team members participate in
answering the research questionnaire that is distributed to them.

Concerning respondents of the research, there are three types of respondents that were
composed to measure projects performance; which was all concerned individuals that is
clients, contractors and consultants were included on the respondents of this research. So,
all concerned supervisors, project managers, site engineers, Forman, structural engineers,

consulting-engineers, and owner /clients were encompassed in the research.

3.5. Data Collection
3.5.1. Source of data

The data source and type is designed in a way that it enables to collect adequate
information on project performance evaluation. To achieve this, both primary and
secondary data was employed. The primary data of the study is to be collected by survey
data collection methods such as: Questionnaires and Personal interview. Secondary data
which will be obtained from detail literature review is conduct by books, and relevant
websites. The general questionnaires are designed for the contractor, consultant and

client.

3.5.2. Data Collection Tools/Instruments

In collecting the necessary data, self-administered questionnaires and interviews were
used. Primary data would have collected through questionnaires and interviews, while
those of secondary data would be collected through documents/literature (reports,
researches). For data collection this study, the major stakeholders have participated. Then
the researcher takes the sample for 15 projects and for each project one consultant, one
contractor and one client, for each project so for a single project 3 questionnaires are
given to be filled so the total sample is 45 for 15 projects were taken.

31



3.5.3. Questionnaire Design

A questionnaire is a series of questions asked to individuals to obtain statistically useful
information about a given topic. When properly constructed and responsibly
administered, questionnaires become a vital instrument by which statements can have
made about specific groups of people or entire populations. In designing the
questionnaire, the objectives of the study would have first established. This was to help in

determining what questions to ask and how to ask them.

The first questionnaire was designed based on interviewing professionals on the area and
the ideas extracted from the literature review; in particular from previous studies related
to the subject of this research such as (Wadugodapitiya et al., 2010). The questionnaire
was designed to cover the requirements of the research objectives. All the information
that could help in achieving the study objectives, were collected, reviewed, and
formalized to be suitable for the study survey. The first questionnaire was discussed
thoroughly with the advisor until a final agreed upon version was reached. The researcher
used the questionnaire as a tool to collect primary data directly related to this study. The
questionnaire was divided into four sections as the following:

1. First section: It contains general information regarding the respondents_ organizations,
the respondents’ position in their organizations, their experience and academic
qualification.

2. Second section: it contains about the PE practice of their organization.

3. Third section: It contains major challenges regarding the practice of performance
evaluation. All questions follow Likert Scale that gives numerical values range from five
to one for the degree of significance of each factor that range from extremely significant
to low/non-significant respectively.

4. Fourth section: it comprises six groups relevant to the adopted main indicator and each
group comprises relevant factors in order to determine their importance from the
viewpoint of respondents regarding the PE process. All questions follow Likert Scale that
gives numerical values range from five to one for the degree of importance of each factor

that range from very important to unimportant respectively.
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The survey of the first questionnaire was conducted to determine the viewpoint of the
studied population sample regarding the PE practice in construction industry.

The second questionnaire was developed based on the results of the analysis of the first
questionnaire and consisted of one section. The researcher used this questionnaire to
determine the weights of the six criteria and their relevant factors based on AHP by
conducting pairwise comparison that based on specific scale adopted by (Saaty, 1987).
This questionnaire targeted a group consists of five long-experienced persons in the field
of the PE and the construction industry.

3.5.4. Interview

The Informal interviews would be used to fulfill some missing data in the archival
documents and questionnaires. The interviewees would be any concerned body available
at the organization office who has been involved in the construction of public building
projects by the time of document analysis.

3.6. Validity Test

The validity test indicates the degree to which an instrument measures what it has
supposed to measure. In other terms, Validity deals in how questions in the
questionnaires were prepared in terms of being clear and not vague. Therefore, the term
refers to the extent to which an instrument asks the right questions in terms of accuracy.
For a research instrument to be considered valid, the content selected and included in the
questionnaire must be relevant to the variable being investigated (Miller, 2006). Among
the different ways of testing the validity of the questionnaire, the content validity test
would have been utilized for this research work. Therefore, Content validity refers to the
extent to which a measuring instrument provides adequate coverage of the topic or
contents under study. So the researcher conducted the validity of questions and answers
by inter correlation matrix. Based on this as indicated from Appendix 2 and 3 the
correlation coefficient indicates between 0 and 1 it shows a positive correlation except
one column so if the correlation between the variables was less than O the relation was
bad or negative relation, however the researchers found a positive relation so this shows

the validity of questionnaires.
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3.7. Reliability Test

Reliability refers to consistency. Reliability is a measure of the degree to which a
research instrument yields consistent results after repeated trials (Tiberius, Mwania, and
Mwinzi, 2016). For a questionnaire to be valid, it must be reliable. Respondents may
consistently interpret a question in a questionnaire in one way when it means something
else. Because of this, although the question is reliable, it does not matter as it has no

internal validity and so will not enable the research question to have been answered.

The reliability of an instrument is the measure of the degree to which a research
instrument yields consistent results or data after repeated trials. In this research, internal
consistency would be used, which involves correlating the responses to each question in
the questionnaire with those to other questions in the questionnaire. It measures the
consistency o