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ABSTRACT 

In the road construction sector, several performance problems and target deviations of 

construction projects are observed. Properly measuring performance by integrating 

the necessary measures and methods can aid to identify the performance problems and 

take corrective action. This study was conducted to assess performance measurement 

practices in the road construction sector for the case of road projects in Addis Ababa. 

To achieve the objective, 17 contractor organizations, 12 consultant organization and 

17 project sites were used as a sample for the study. A questionnaire survey was 

conducted on the sampled sites. The responses obtained regarding performance 

measures and methods were analyzed using average percentage. The relative 

importance index method (RII) was also applied to determine the factors which affect 

performance. The critical important measures to be considered in the road 

construction to enhance performance were revealed to be, technology adaptability 

(85%), effectiveness of material management (80%), designer and supervisor 

performances (73%). Similarly, the traditional financial accounting (98%) and 

balanced score card (68%) were found to be the highest implemented performance 

measurement methods. From the consultant side the three top critical performance 

factors were found to be, design change (RII=0.62), absence of regular site inspection 

(RII=0.55) and lack of effective communication system (RII=0.54). From the client 

side, inadequate site investigation (RII = 0.7), poor material management (RII = 0.6) 

and poor cost management (RII = 0.6) were shown to be the utmost performance 

factors. Likewise, from the contractors side, cost management problem and low 

productivity (RII=0.52), inadequate site investigation and design change (RII = 0.5) 

were found to be the highest performance factors. A balanced consideration of these 

critical performance factors from the parties could thus aid to reduce performance 

problems within the road construction. During performance measurement, setting 

performance measures could facilitate project success and stakeholders respective 

organization effectiveness. Therefore, it is strongly recommended that stakeholders 

should measure Performance by considering performance factors, setting performance 

measures, and rely on a comprehensive performance measurement method. 

Key words: Performance measures, Performance factors, Measurement Methods 
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CHAPTER 1 INTRODUCTION 

1.1 Background 

The construction industry is one of the important economic activities that contribute 

towards the economic growth of any nation. However, the level of growth of a nation 

can be measured by the output of construction projects which include buildings and 

roads (Mihirkumar et al., 2014). These Construction Projects involve numerous 

parties, various processes, different phases and stages of work to bring it to success. 

The level of success in carrying out construction project activities will also demand 

the quality of the managerial, financial, technical and organizational performances of 

the respective parties too (Kundi and Unab, 2014).  

The success of a construction project is mainly seen from the point of view of   

performance measurement (Tiong et al., 2014).That, is needed to tract, forecast, and 

ultimately controls variables that are important for success of project and 

organizational effectiveness (Takim et al, 2003). Though, measuring performance 

allows managers to monitor changes, identify potential performance problems, and 

take timely corrective action (Jack, 2005).  

When performance measurement implemented, various methods are available, some 

targeting project performance whilst others focus on overall business performance 

(Ankrah and Proverbs, 2005). Properly selecting the type of methods can be used to 

measure performance and use the results to reduce performance problems (Latiffi, 

2012).  

In the road construction sector, several performance problems and target deviations of 

construction projects are observed repeatedly. To mention among the Various 

Performance problems observed for several decades in the sector: Delay, cost 

overrun, poor quality, safety problems, community dissatisfaction, lack of 

coordination and communication can be mentioned. These proofs the existence of 

minimal attention has been given to the implementation of performance measurement, 

despite being one of the most important factors for assessment and rectification of the 

performance problems.  
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To tackle the performance problems, few selected performance variables were 

measured in the sector. However, there was no developed mechanism to incorporate 

all the necessary measures as key information for logical decision making and lesson 

learned among stakeholders. This leads to the existence of tedious performance 

problems in the sector for quite long time. This initiates the necessity for improving 

the gap in the current practice.  

Therefore, this study was focused on the performance measurement practice in the 

road construction sector. Principally, Existing performance measurement methods 

were assessed. The performance factors that determine the recent construction project 

practices acquired from sites, organizations and also from different pertinent 

literatures and they were prioritized. For the road construction, necessary performance 

measures were learnt. Successively, to achieve an effective practice in measuring 

performance in a holistic approach comprehensive Performance measurement 

framework was proposed.  

1.2 Statement of the Problem 

The road construction sector plays a major role in the growth and development of 

Ethiopia. The road sector comprises various stakeholders to execute projects 

successfully. However, the sector is critiqued by its poor performance of delivering 

projects with poor quality, delay, cost overrun, safety, community dissatisfaction and 

other performance deviations. These performance problems results a huge impact on 

the construction project success and proper functioning of construction organizations. 

This said was supported by Solomon, (2015) mentioning that the delivery of 

construction projects is accused of non-optimum performance. The completion of 

projects beyond their budgets and scheduled times is one of the biggest problems 

faced by many infrastructure projects today (Simushi, 2017).   

The reasons for the performance problems are gaps, to identify performance factors 

and necessary measures and working in collaboration towards are lacking among the 

stakeholders. Mainly, identifying and measuring the necessary organizational and 

project performance measures by considering their influence in project success 

through measurement method is crucial. However, Proper implementation of 

performance measurement through a comprehensive measurement method are lacking 
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in the road construction sector. In the absence of this, it is impossible to improve 

performance in time and verify construction successes.   

Regarding this study, existing performance factors, performance measurement 

methods and measures were covered.  To supplement the road construction sector 

performance measurement practice, framework were developed.  

1.3 Objectives 

1.3.1 General objective 
 

The main objective of this study is to assess the practice of performance measurement 

in the road construction sector in view of projects overseen by Addis Ababa city road 

authority. 

1.3.2 Specific objectives 
 

 To assess the existing performance measurement methods in the road 

construction sector.  

 To identify the factors that determines the road construction project 

performances. 

 To assess performance measures for ensuring road construction project 

success. 

 To develop a comprehensive performance measurement framework for the 

road construction sector. 

1.4 Research questions 

 What are the existing performance measurement methods in the road 

construction sector?  

 Which performance factors are found as critical? 

 What are the important measures for the road construction project 

performance measurement?  

1.5 Significance of the Research 
 

The performance factors reinforced by practices of general construction that were 

identified here might be meaningful indicators for contractors, consultants and the 

client to see and use for effective communication in order to enhance construction 
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performances and their respective organization success. These might be used to 

measure, evaluate and improve the performance of road construction projects and 

organizations. The performance factors might offer opportunities for changing 

management culture in viewing the factors as to be used to insight performance 

deviation. 

The performance measurement methods that were included in this research might be 

used as a guideline for contractors, consultants and clients. The performance 

measurement framework proposed here for the Road construction sector might 

enhance the values of performance measurement system and enable road construction 

projects and organizations’ systematically measuring and evaluating their 

performances holistically. In general, the research was envisaged to provide the 

opportunity for the road construction sector to be aided for supporting their decision 

makings in a logical way. 

1. 6 Research Outline 

CHAPTER ONE: INTRODUCTION- This chapter addresses the general background 

of the research, objective to be achieved, research questions, problem statement, 

significance of the research and the general Research outline. 

CHAPTER TWO: LITERATURE REVIEW- in this chapter relevant Literatures 

which supplement the topic understudy was incorporated.  

CHAPTER THREE: MATERIALS AND METHODS- in this part of the research, the 

methods followed to achieve the aim are presented in detail comprising sample taken, 

Data collected, Analysis and Presentation methods. 

CHAPTER FOUR: ANALYSIS AND DESCRIPTION- In this chapter the collected 

data analyzed using RII and Average percentage was presented and the description of 

the result of the computations is revealed. 

CHAPTER FIVE: CONCLUSION AND RECOMMENDATION-this section of the 

research conclude on the major findings of the research and encompasses valuable 

recommendation for the improvement of performance measurement practice. 
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CHAPTER 2 LITERATURE REVIEW 

2.1 General  

For assuring success of any construction project and attaining the effectiveness of 

organizations, measuring performance is essential. To make this research fruitful in 

attaining the intended aim and contribute to the road construction sector performance 

measurement practice, pertinent literatures are referred and presented here under.    

2.2 Concept of performance 

The concept of performance lends itself to an almost infinite variety of definitions. 

Many literatures forward different conceptual definitions for the term performance. 

Armstrong (2006) noted Performance is often defined simply in output terms the 

achievement of quantified objectives. But performance is a matter not only of what 

people achieve but how they achieve it. The term performance has a Latin origin, 

where the verb performs had the meaning of finalizing a predetermined activity. 

Nowadays,  the  significance  of performance  comes from  the English  language,  

from the verb to perform, which signifies  the regular  accomplishment  of a thing  

that requires  ability  or  a certain skill (Avram  and Rus, 1918). The Oxford English 

Dictionary also defines performance as the action or process of performing a task or 

function. In which case, the noun performance denotes the manner of achieving 

predetermined objectives. Eldanfour and Abushaiba, (2014) states the concept of 

performance as related to the survival and success of an organization or project. 

While, in the construction sector, Construction projects are subsystems of an 

organization’s larger portfolio of work.  Each project is delivered through a temporary 

organizational structure in which professional services are ‘bought in’ under a variety 

of contractual arrangements and construction work is outsourced to a general 

contractor. Regarding this study, emphasize is given to the construction projects 

performance and its determinant stakeholders organization performance.  

 

2.3 Performance Measurement in the Construction  

Performance is measured at different levels: industry, sector, firm, project and activity 

(Sezer, 2016). The Construction industry is a project-oriented industry where each 

project is unique and could be considered as a prototype. The industry needs an active 
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performance measurement system to direct the project during any stage desired 

(Ahmad. et al, 2015). construction industry performance would be achieved better if 

the major component parts are rightly divided, that is, clients, construction firms,  

practitioners, products, the material suppliers and consumers/the publics and the other 

stakeholders and  to each component, applying specific indicators of measurement for 

monitoring and evaluation to accomplish specific purposes of interest. Thus, the 

performance and improvement of the construction industry will be the aggregation of 

the performance of its components (William, 2009).  

2.4 Project performance 

Project performance can be used to indicate success of construction project. However, 

the concept of project performance has not been clearly defined in the construction 

industry (Ingle and Mahesh, 2016). In construction project, Performance is 

understood as the quality of the operation of a construction site, and also how 

successful the site's operation is (Salminen, 2005). However, the concept of project 

performance is being developed in many ways as criteria for evaluating the success of 

a project (Arazi et al., 2011). But, there is no single uniform measure for project 

success and the success criteria vary from project to project (Kylindri et al, 2012). 

Construction projects are always measured at least by comparing achievements to 

project objectives, determined by budget and schedule. Certain key indicators Such as 

cubic meters of concrete poured or quantity of installed elements have been used to 

indicate the state of the project (Juha, 2005). However, Project performance can be 

evaluated from numerous stakeholder viewpoints, emphasizing discrete measures of 

performance. Collectively, the results highlight project strengths and weaknesses 

within a pragmatic performance measurement framework (Tennant, and Langford, 

2008). Project performance is measured for many reasons such as benchmarking, 

rewarding and monitoring whether the organization’s strategy is working well at all 

levels of the organization (Sezer, 2016).  

2.5 Organization performance 

Organization performance is a concept whose dimensions have changed with the 

growing competitiveness and complexity of the economic environment in which 

businesses operate. Reaching a consensus regarding the definition of performance is 
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difficult at the level of an entity, since we must take into account the type of activities 

a certain entity is specialized in and the different interests of the stakeholders 

involved. Many times, the objectives of the entities tend to be vague, constantly 

shifting, controversial and, sometimes, contradictive. Under these circumstances, the 

performance is a subjective and multifaceted phenomenon (Pintea and Achim, 

2013).The importance of the identification of organizational performance is evident 

through its highly appreciated results (Vukomanovic et al., 2007). 

The performance of an organization is a result of the performance of individuals and 

groups (Salminen, 2005). However, in all organizations, performance concerns the 

organization aim, reflect achievements in relation to how well the organization 

manages its resources and account the environment in which the organization operates 

(Pintea and Achim, 2013).The environment in which the organizations nowadays 

operate is dynamic and success depends upon meeting the changing needs of all 

stakeholders, an organization cannot build a self-centered performance measurement 

system. The companies need to evaluate performance from an external perspective, 

listening to customers, suppliers and other stakeholders (Michaela and Marketa, 

2012). Evaluating an appropriate performance is a key role in organization’s success 

(Gameli et al, 2016).  

There are several important factors that influence the success of a construction 

organization. Identification of these performance parameters is essential as they are 

the cornerstones of building an effective performance measurement system (Işik, 

2009). Organization should use management accounting, controls and performance 

measurement to ensure that employee activities are aligned with organizational goals 

and strategies (Sezer, 2016). However, the main issues requiring consideration by 

management of all organizations should be:  linking performance to strategy, setting 

performance standards and targets, linking rewards to performance, considering the 

potential benefits and problems of performance measures. While, The performance 

measures chosen should: measure the effectiveness of all processes including products 

and/or services that have reached the final customer, measure efficiency in terms of 

resource utilization within the organization, comprise an appropriate mix of both 

quantitative and qualitative methods, comprise an appropriate focus on both the long-

term and short-term, be flexible and adaptable to an ever-changing business 
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environment. Organization should define its envisaged performance and outlines how 

this performance could be measured by formulating performance indicators (Michaela 

and Marketa, 2012).While, Strategically aligned performance indicators should 

improve the organizational outcomes by increasing the quantity of the information 

relevant for making a decision, which is at the manager’s disposal, which makes 

easier strategically consistent decision making (Domanovic, 2013). 

 

2.6 Project success 

The concept of project success has remained ambiguously defined in the construction 

industry.  The concept of a successful construction project is wide in scope and 

project success means different things to different people. While some authors 

consider time, cost and quality as the predominant targets, others suggest that success 

is something more complex and more than the three aspects (Chan, 2001, Arazi  et al, 

2011).  In the late 1980s, after the introduction of TQM (Total Quality Management), 

a project was considered to be a success by not only meeting the internal performance 

measures of time, cost and technical specifications but also making sure that the 

project is accepted by the customer; and resulted in customers allowing the contractor 

to use them as a reference (Khosravi and Afshari, 2011).  

Belassi and Tukel (1996) mentioned whether a project is a success or a failure is far 

more complex. If a projects completion time exceeded its due date, or expenses 

overran the budget, or outcomes did not satisfy an organization's predetermined 

performance criteria, the project was assumed to be a failure. On the other hand, a 

project that is perceived as a success by a project manager and team members might 

be perceived as a failure by the client. A project which is considered to be a success 

by the client might be considered a failure by top management, if the project outcome 

does not meet top management specifications, even though it might satisfy the client. 

In this case, both of these parties are evaluating project success differently and thus 

they value the outcome differently. However, success is defined in terms of making 

progress toward strategic goals (Gayatri and Saurabh, 2013). This definition is 

acceptable and used as a thought for this study to highlight the concept of project 

success.  
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2.7 Project success measures 

Identifying whether or not a project is successful can be easily accomplished if 

measurable parameters are clearly defined at the onset of the project (Ramkumar and 

Gopalakrishnan, 2014). Takim, et al (2003) noted Performance predicts success and 

success factors affect performance. These identify the fact that the element of success 

in a project refers to efficiency and effectiveness measures. 

Efficiency measures correspond to the strong management and internal 

organizational structures (adhere to schedule, budget and specification). In addition, 

efficiency would only be achieved through having standard, systems and 

methodology.   

Efficiency measures reflect how capabilities (resources) are used to produce outputs 

for the purpose of achieving desired outcomes. They are expressed as a ratio of 

capabilities (resources) to outputs (Department of the Premier and Cabinet, 2017).The 

efficiency measures may directly or indirectly use the iron constraints: Unit/man 

hours, $/unit, cost, on time, quality control, % complete, earned man-hour or lost time 

accounting (Ahmad et al, 2015). 

Effectiveness measures refer to user satisfaction and the use of the project (Takim et 

al, 2003).Effective performance measures can let us know: how well we are doing; if 

we are meeting our goals; if our customers are satisfied; and if and where 

improvements are necessary (Gameli  et al, 2016). Effectiveness measures reflect how 

well the actual outputs of a service achieve the stated purpose (objective), describing 

the quantifiable extent of the outcome experienced by recipients as a result of the 

level and quality of the service provided (Department of the Premier and Cabinet, 

2017). Project effectiveness measures are normally used by most researchers and 

practitioners to judge project performance and project success (Takim and Adnan, 

2008). The relationship between success factors, project performance and project 

success is illustrated in the Figure 2.1. 
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Fig 2.1: Project Success and performance measures. (Source: Takim et al, 

2003). 

 

2.8 Performance Management 

Performance management (PM) is a continuous process of identifying, measuring and 

developing performance in organizations by linking individual’s performance and 

objectives to the organization’s overall mission and goals (Kaviya and Hema, 2015, 

Aguinis, 2011). It is a process of setting goals and regularly checking progress toward 

achieving those goals. It includes activities that ensure that organizational goals are 

consistently met in an effective and efficient manner. In practice, an organization sets 

goals, looks at the actual data for its performance measures, and acts on results to 

improve the performance toward its goals (Takim et al, 2003). It is a term used to 

describe a set of activities that assess whether goals or objectives are being met. These 

activities include: defining work, setting goals, providing feedback and encouraging 

development (Jay, 2015). 
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The overall goal of PM is to ensure that an organization and its subsystems 

(processes, departments, teams, etc.), are optimally working together to achieve the 

results desired by the organization.  PM has a wide variety of applications, such as, 

staff performance, business performance, and project performance (HRSA, 2011). 

PM is used for managing the execution of an Organization’s strategy. It is how plans 

are translated into results. It comprises the methodologies, metrics, processes, 

software tools, and systems that manage the performance of an organization 

(Wendell, 1897). PM measures the implementation of the organization’s strategy.  It 

is also a Management tool to plan, monitor, measure and review performance of 

indicators to ensure efficiency and effectiveness. It provides the mechanism to 

measure whether targets to meet its strategic goals, set by the organization and its 

employees, are met. PM is a strategic approach to management, which equips leaders, 

managers, employees and stakeholders at different levels with a set of tools and 

techniques to regularly plan, continuously monitor, periodically measure and review 

performance of the organization in terms of indicators and targets for efficiency, 

effectiveness and impact. This system will therefore in turn ensure that all the leaders, 

managers and individuals in organization are held accountable for their actions which 

should bring about improved service delivery and value for money (Performance 

Management Unit, 2008).It is essentially about the management of expectations and it 

creates a shared understanding of what is required to improve performance and how 

this will be achieved by clarifying and agreeing what people are expected to do and 

how they are expected to behave and uses these agreements as the basis for 

measurement, review and the preparation of plans for performance improvement and 

development (Armstrong, 2006). 

2.9 Performance Measurement system 

Performance measurement system (PMS) refers to the measurement system 

implemented by an organization. That provides a mechanism to focus on wider 

business. performance measurement system to be regarded as a useful management 

process, it should act as a mechanism that enables assessment to be made, provides 

useful information and detects problems, allowing judgment against certain 
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predetermined criteria to be performed, more importantly the system should be 

reviewed and updated as an ongoing process (Benon and Milton, 2011). 

PMS have emerged as important management tools for implementing strategy and 

controlling the organization (Khan and Shah, 2011).Heikkinen (2015) mentioned 

PMS as a critical enabler for achieving the required agility and responsiveness by 

providing management up-to-date, accurate, and real-time performance data without 

losing sight to the long-term strategic objectives. The purpose of the measurement 

system is to give the management information about organization performance, and to 

transmit organization goals to the organization (Salminen,2005).It is an important 

system in the purpose of improving the organization performance and it creates a very 

significant connection between organizations due to measurement in the organization 

system directly related to the organization strategy (Sorooshian et al,2016).Therefore, 

Effective performance measurement system enables an organization to measure and 

control its performance in accordance with the defined strategy (Domanovic.(2013). 

In construction, the performance measurement system measures the operation and 

results of a construction site, and thus it focuses on activities taking place during the 

construction phase (Salminen, 2005). PMS is an excellent tool to know about weak 

and good indicators of performance but they failed to guide performance 

improvement in terms of overall improvement because the performance improvement 

in one indicator may be at the expense of another one. This caused the development of 

Performance management which is "a systematic approach to improve their goals 

through an ongoing process of establishing strategic performance objectives; 

measuring performance; collecting; analyzing; reviewing; reporting performance data; 

using that data"(Rana 2016). Harvey, (2008) mentioned Effective performance 

measurement system: 

 Must be integrated with the overall strategy of the business.   

 There must be a system of regular feedback and review of actual results against 

the original plan and the performance measures themselves.   

 Must be comprehensive. It needs to include the range of factors that contribute 

to the organization’s success such as competitive performance, quality of service 

and innovation. This requires a range of financial and nonfinancial indicators.  
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 The system must be owned and supported throughout the organization. The 

implementation must be top-down so that individuals setting strategy can 

determine the objectives and develop appropriate top-level measures. These 

should filter down to the rest of the organization. Other levels throughout the 

organization should set their own measures in consultation with the level above 

and these must be consistent with the top-level measures.   

 Measures need to be fair and achievable. Where performance measures are used 

to reward managers’ performance, the evaluation should include only the 

elements they have direct control over.   

 The system and results reporting need to be simple, clear and understandable. 

There is a need to prioritize and focus so that only the key performance 

indicators for the business in strategic terms are measured 

A well develop and implementation of comprehensive PMS helps the organization to 

develop and improvise the business environment thus improve better decision making 

process. Comprehensive approaches of PMS are significant to measure, predict and 

evaluate on current and future organization performance (Sorooshian et al, 

2016).When measurement systems are developed appropriately, they become a 

business management model and organizations can use to make sound decisions and 

improve performance. When successfully implemented, measures (APQC, 2010):  

 focus the enterprise on what is important (desired behaviors and outcomes),  

 link strategy and tactics,  

 help assess performance against a baseline,  

 provide feedback that guides change, and  

 Supply support for business cases. 

2.9.1 Performance Measurement 

Neely et al (1995) states performance measurement is a topic which is often discussed 

but rarely defined. The famous business management adages “what you measure you 

get” and “you can't manage anything you can't measure” describe the connection 

between managing and measuring. (Salminen, 2005).It must be considered as part of 

the overall Performance Management system and can be viewed as the process of 

quantifying the efficiency and effectiveness of actions (Salem, 2003).It also quantifies 
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capability in a given action, system or process against a given norm or target, While, 

Effectiveness is a measure of doing the right job. That is, the extents to which 

stakeholder’s requirements are met. Efficiency is a measure of doing the job right, 

that is, how economically the resources are utilized when providing a given level of 

stakeholder satisfaction. Capability is a measure of ability required to do both the job 

right and right job. This can be tangible, such as, resources, technology, or intangible, 

such as a corporate culture (Gameli et al, 2016).  

David and Joseph, (2014) mentioned Performance measurement as an ongoing 

monitoring and reporting of program accomplishments, particularly progress towards 

pre-established goals. Organization monitors important aspects of its programs, 

systems, and core processes. Typically, performance is measured and compared to 

organizational goals and objectives (HRSA, 2011).Performance measurement is the 

process of determining how successful organizations or individuals have been in 

attaining their objectives and strategies. (Kaviya and Hema., 2015).To determining how 

successful organizations or individuals have been in attaining their objectives and 

strategies the outputs of an organization’s strategic and operational processes are 

measured; the results are used to monitor closely the performance of the organization, 

internally and externally (Latiffi, 2012). 

Performance measurement includes performance objectives and criteria, performance 

indicators and any other means that evaluate the success in achieving a specified goal 

(Latiffi, 2012). To sum up, Performance measurement in construction is the regular 

collecting and reporting of information about the inputs, efficiency and effectiveness 

of construction projects. It uses to judge project performances, both in terms of the 

financial and non-financial aspects and to compare and contrast the performance with 

others, in order to improve Program efficiency and effectiveness in organizations 

(Takim et al, 2003). 

2.9.1.1 Benefits and Reasons for measuring performance 

Anita et al (2013) emphasized Effective performance measurement is the key to 

effective management in any organization. Performance measurement improves the 

quality of management by helping officials make better decisions and use resources 

more effectively. Quantifying performance allows managers to monitor changes, 
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identify potential problems, and take timely corrective action (Jack, 2005). It used as 

to Monitor and record actual performance, to Identify and close the gap between 

expected performance and actual performance, to Identify performance improvement 

opportunities, to Provide information in making a strategic decision, to Encourage 

continuous improvement (Anita et al, 2013). It also improves communications 

internally among employees, as well as externally between the organization and 

customers and stakeholders (Gameli et al, 2016, Anita et al, 2013). 

According to (Harvey, 2008) the benefits from an effective performance measurement 

system include and are not limited to the following:  

 Enhanced decision making and control: the right decisions require good 

understanding of an organization’s performance.  

 Supported strategic planning and target setting: The ability to measure 

performance and progress gives meaning to the process of developing strategic 

plans and goals. An effective performance measurement system should 

emphasize the link from the corporate level to management and operational 

levels. In this way, decision-making and resulting actions and control are in 

line with strategy.  

 Improved communication: Involvement in setting targets and reporting of 

results can enhance staff and stakeholder understanding and support of 

strategies and decisions.  

 Accountability: Measuring and reporting performance gives decision makers 

a significant tool to achieve accountability at employee and organizational 

level. These relationships become clearer when outcomes and outputs are 

measured by a commonly accepted standard.  

Performance measurement also plays an important role in quality and productivity 

improvement activities. The main reasons for performance measuring are to :( 

Department of trade and industry, 2010): 

 ensure customer requirements have been met; 

 be able to set sensible objectives and comply with them; 

 provide standards for establishing comparisons; 
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 provide visibility and a “scoreboard” for people to monitor their own 

performance levels;  

 highlight quality problems and determine areas for priority attention; and 

 Provide feedback for driving the improvement effort. 

2.9.2 Performance Measures  

Performance measures are a tool that helps to understand, manage, and improve what 

organizations do.  It can be used to force an organization to focus on the right issues 

by quantitatively tells us something important about products, services and the 

processes that produce them (Gameli et al, 2016).Performance measures may address 

the type or level of program activities conducted (process), the direct products and 

services delivered by a program (outputs), and/or the results of those products and 

services (outcomes) (Gameli et al, 2016, David and Joseph, 2014). Lichiello (2010) 

stated performance measure measures something, usually progress toward an 

objective or goal. So, it doesn't matter if it is called as a performance measure or a 

performance indicator or, in some cases, a performance standard.  What matters is the 

concept: A performance measure measures something. 

Joseph et al (2016) mentioned Performance Measure as a metric which is used for 

quantifying the efficiency and effectiveness of action.  While, metric, by definition, is 

any type of measurement that used to gauge the quantifiable component of 

performance. A metric can be directly collected through observation, such as number 

of days late, or number of defects found; or the metric can be derived from directly 

observable quantities, such as number of Change Orders, or a cost performance index 

(CPI). When metric used to assess project or program health, a metric is called an 

indicator, or a key performance indicator (KPI) (Michael, 2013). PIs are commonly 

used by an organization to evaluate its success or the success of a particular activity in 

which it is engaged (Gayatri and Saurabh, 2013). While, measuring performance 

demands organizations to clearly articulate their objectives, and hence the basis on 

which performance will be measured. Performance cannot be measured until these 

objectives are translated into measurable desired results (Jack, 2005). However, 

reporting the actual results against the performance indicators should demonstrate the 

extent to which the objective is being achieved. Organizations are encouraged to 
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develop and set targets for performance indicators where possible (Department of the 

Premier and Cabinet, 2017). 

The objective of every project is success and project success is an off shoot of project 

performance. Identifying the performance measurement criteria as well as knowing 

the level of importance for each of the criterion is important to achieve the most 

favorable and desired outcome for both clients and contractors(Arazi et al., 2011). 

A performance measure is composed of a number and a unit of measure. The number 

gives us a magnitude (how much) and the unit gives the number a meaning (what). 

Performance measures are always tied to a goal or an objective (the target).  

Performance measures can be represented by single-dimensional units like hours, 

meters, nanoseconds, dollars, number of reports, number of errors, number of 

employees trained and length of time to design, etc. They can show the variation in a 

process or deviation from design specifications. Single-dimensional units of measure 

usually represent very basic and fundamental measures of some process or product. 

More often, multidimensional units of measure are used. These measures are 

expressed as ratios of two or more fundamental units. They may be units such as 

miles per gallon (a performance measure of fuel economy), number of accidents per 

million hours worked (a performance measure or the companies safety program), or 

number of on-time vendor deliveries per total number of vendor deliveries. 

Performance measures expressed this way almost always convey more information 

than the single-dimensional or single unit performance measures. Ideally, 

performance measures should be expressed in units of measure that are the most 

meaningful to those who must use or make decisions based on those measures 

(Gameli et al, 2016).  The performance measure itself does not address objectives but 

it merely indicates what information is needed to collect in order to measure progress 

toward achieving stated objectives and goals.  Each performance objective must 

comprise a measure with associated performance targets values, so that the value of 

the measure can be assessed as meeting expectations or not (Gayatri and Saurabh, 

2013). 

In literature, project performance of construction industry is measured in terms of 

time, costs, quality and many more factors. It is difficult to build an accurate model 
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that includes every single performance metrics affecting performance of construction 

industry (Ingle and Mahesh, 2016). If performance of different construction sites is to 

be measured and compared, objective and comparable meters are needed. A typical 

problem in studies concerning the objective measurement of construction project 

performance is what the performance components are and how to measure them.  In 

trying to determine what the performance components for a construction site are, and 

how they can be measured, it is necessary to review what performance areas have 

typically been studied for construction projects, and what means have been used to 

measure them (Juha, 2005) . 

In the 1960’s the measures of project success it was just on a finishing and operational 

basis. Most of the earlier studies (1980s) which were concerned, being determined on 

a basis of time, cost and quality (Kylindri, 2012).These are the basic criteria to project 

success known as the ‘iron triangle’ as it was always included in any project 

performance evaluation(Arazi et al., 2011). 

Cheung et al (2004) identified a total of eight critical project performance measures 

including: People, Cost, Time, Quality, Safety and Health, Environment, Client 

Satisfaction, and Communication. Ingle and Mahesh (2016) identified ten key 

performance metrics: Customer Relations, Safety, Schedule, Cost, Quality, Profit, 

communication and Collaboration, productivity, Environment and Customer 

satisfaction. Arazi et al, (2011) identified the actual criteria used by clients to measure 

the performance of a construction project during construction as well as upon 

completion, these are: Construction cost, Construction time, Quality of finished 

project, Occupational health and safety, Level of technology, Environment 

friendliness, Construction flexibility, Labor dependency, Quality of coordination by 

construction team, Contractor’s project management & Contractor’s capacity of 

manpower. Similarly, ten KPIs identified to evaluate the success of construction 

projects were: safety performance; cost performance; time performance; quality 

performance; client’s satisfaction;  effectiveness of communication; end user’s 

satisfaction;  effectiveness of planning;  functionality; and environmental performance 

(Yeung et al,2013). In addition, Tiong et al., (2014) identified five major variables 

that measure projects performance. These are cost performance, time performance, 

quality performance, safety and health, and clients’ satisfaction. Chan.,(2001) Propose 
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a consolidated framework for measuring success of construction projects using 

metrics of Time, safety, participant satisfaction, user expectation/ satisfactions, 

Environmental performance, commercial profitable/value, quality and cost. Pinheiro 

(2011) present the key performance indicators proposed to be included in the contract 

to be concluded between the contracting entities and contractors, and which are the 

basis for accomplish the performance measurement and benchmarking process. These 

indicators have as main objectives to make projects and construction companies more 

effectives and efficient, i.e., improve their overall performance, and help 

minimize/eliminate the financial and time overruns that often occur in construction 

sector. The KPIs are: Inputs: Cycle Time - Materials and Equipment; Employee 

Satisfaction, Suppliers Evaluation - Services, Materials, Subcontracts and Projects 

Constructive Procedures/ Techniques:  Percentage of Completed Tasks; Direct Labor 

Efficiency, Service Productivity, Growth of Project Current Phase - Duration and 

Cost, Safety. Outputs:  Predictability - Cost and Time, Productivity, Profitability, 

Rework Index Best value for the customer:  Customer Satisfaction - Product and 

Service, Defects, Impact on the Environment, Impact on Biodiversity. Environment: 

Energy Use - Product and Construction Process, Water Use - Product and 

Construction Process, Waste - Construction Process.  

Markovic et al, (2011) forwards Business Performance indicators as: Profitability 

(organization), Productivity (organization), Return on Capital employed 

(organization), Return on Value Added (organization), Interest Cover (organization), 

Return on Investment (client), Profit Predictability (project), Ratio of Value Added 

(organization), Repeat Business (organization), Outstanding Money (project) & Time 

taken to reach Final Account (project). Similarly, Sibiya  et al (2013) mentioned 

performance factors as: Construction time, Profitability, Project management, 

Material ordering, handling and management, Risk management, Quality assurance, 

Client satisfaction (product), Safety, Time predictability (project, design, 

construction), Productivity, Client satisfaction (service),  Cost predictability (project, 

design, construction), Procurement, Construction cost, Defects and Human resource 

management  
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2.9.2.1 Types of Performance Measures 

David and Joseph (2014) mentioned Performance measures as they are: Input 

Measures: Used to understand the human and capital resources used to produce the 

outputs and outcomes. Process Measures: Used to understand the intermediate steps in 

producing a product or service. Output Measures: Used to measure the product or 

service provided by the system or organization and delivered to customers. Outcome 

Measures: Evaluate the expected, desired, or actual result(s) to which the outputs of 

the activities of a service or organization have an intended effect. Impact Measures: 

Measure the direct or indirect effects or consequences resulting from achieving 

program goals. Behavioral Measures: Measure the underlying culture or attitude of 

the personnel or organization being measured. Kimanzi et al. (2015) classified KPIs 

in two categories: leading indicators and lagging indicators. Lagging indicators show 

how an entity has performed to date in a certain area. Leading indicators predict how 

that entity will perform in the future Michael, (2013) mentioned metrics can be 

categorized into three main categories: i. Pure project management measurements 

(Example: Estimation accuracy).ii. Indicators of project success (Example: Zero 

Injuries) iii. Indicators of business success (Example: Positive CPI). 

2.9.2.2 Performance Measurement tools and techniques 

Earned Value Analysis (EVA) 

Suresh and Ramasamy, (2015) discussed Earned Value Analysis as an important tool 

used to measure the performance of any construction project. EVA is a program 

management technique that uses “work in progress” to indicate what will happen to 

the work in future. It compares the actual work performed against a baseline plan. In 

this way, the analysis helps in setting a standard for performance evaluation and 

controls the time and performance. There are mainly three terms which identifies 

Earned Value Technique: 

 PLANNED VALUE (PV): is that portion of the approved total cost estimate 

which is planned to be spent on an activity during a given period.  

 PV = Physical Work + Approved Budget 

 ACTUAL COST (AC): is the total of direct and indirect costs incurred in 

accomplishing work on an activity during a given period.   
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 EARNED VALUE (EV): is an approximation of the value of the physical 

work actually completed. 

 

 

 

Table 2.1: Earned Value Analysis 

Term Description Interpretation 

PV (BCWS) Planned Value 
It is the estimated value of work that is 
planned to be performed    

EV (BCWP) Earned Value 
It is the estimated value of work that 
was actually finished    

AC (ACWP) Actual Cost 
It is the total cost upon completion of 
the activity    

BAC Budget at Completion It is the budget for completing the job    

EAC 
EAC = Actual Cost (AC) 
+ Estimate to Complete 
(ETC) 

It is the expected current cost for 
completion    

Cost Variance (CV) EV – AC 
Negative means over budget, Positive 
means under budget    

Schedule Variance 
(SV) 

EV – PV 
Negative means behind schedule, 
Positive means ahead of schedule    

Cost Performance 
Index (CPI) 

EV / AC 

CPI = 1 means that the planned and 
actual costs are same.  CPI < 1 means 
that project is under budget.  CPI > 1 
means that project is over budget.   

Schedule 
Performance Index 
(SPI) 

EV / PV 

SPI = 1 means that project is on 
schedule.  
 SPI < 1 means that project is behind 
schedule.  
 SPI > 1 means that project is ahead of 
schedule. 

 

2.9.2.3 Setting Performance Measures 

In order to assess the performance of a given road construction project, critical 

measures and sub indicators which suite an intended strategic aim must be prepared. 
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The number of this measures will vary depends on the degree of control and 

information desired. Different researchers in their work tried to provide different 

indicators. For this study measures for the road construction project are elaborated:  

Cost performance 

Project cost is one of the most important criteria of success of project and is of high 

concern to those who are involved in the construction industry (Aftab et al, 2010).It is 

the overall cost expended on a project from inception to completion, which includes 

any costs that arise due to variations, modification during construction period and the 

cost arising from the legal claims, such as litigation and arbitration (Arazi et al. 2011).  

Project cost estimate need to be prepared for any project to ensure money is spent 

wisely. Cost performance indicates a comparison between the actual and the budgeted 

cost of the project (Rahman and Alzubi, 2015). Earned Value analysis can be used to 

measure cost performance by computing: Cost variance (CV) and cost performance 

index (CPI),  

Time Performance 

The construction time can be defined as the time it takes to complete the project. Time 

is the project construction duration. Time performance is measured by comparing the 

actual and planned duration of the project (Rahman and Alzubi, 2015)  

From the perspective of client, end users, stakeholders, or the general public, the first 

criteria to measure success of the project will be the completion time. Time variance 

(TV) and schedule performance index (SPI)  

The indication from the element of time can give awareness for project manager to be 

aware that the project is not running as well as scheduled. Moreover, delivery of 

projects on time has been suggested as one of the main requirements of clients in the 

construction contracts 

Quality Performance 

The quality of a project was commonly defined as meeting technical specifications 

(Khosravi and Afshari, 2011).Quality performance can be measured by looking into 

the nonconformance report (NCR) in the ISO 9000 certified organization. Moreover, 
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quality performance can be determined by taking clients’ satisfaction into 

consideration. (Tiong et al 2014).The quality performance of a construction project at 

the site- level includes the quality of the constructed facility as well as the quality of 

services.  A mix of product and service quality dimensions would therefore be very 

instrumental to the achievement of site-level quality performance (Idrus and Sodangi, 

2010).Cheung et al (2004) proposes quality performance indicators as shown in the 

Table 2.1 below: 

Table 2.2: Quality performance indicators 

Category Performance Indicators 

Inspections  Number of Site Inspection Conducted 

 

Non- Compliance 
Records 

 Number of Non Compliance Records 
Received 

 Number of Non Compliance Records Closed 
 Total Number of Non Compliance Records 

Rectified 
 Average Time to close out Non- compliance 

Records 

Work Rejection  Due to Workmanship 
 Due to Lateness 

Survey (samples) 
Rejection 

 Due to Workmanship 
 Due to Lateness 

Customer Satisfaction 

It has been evidently observed that Customer satisfaction has been a long lasting tool 

for success of the organization/organization. Customer satisfaction is one of the most 

important tasks in any project (Khan and Khoso, 2014). 

Companies use customer satisfaction more and more as a criterion when assessing the 

quality of products and services. Customer satisfaction affects the future cash flows, 

enhances profitability and increases profits, thus also having strategic implications. In 

construction, customer satisfaction could be determined by the extent to which a 

physical facility (product) and a construction process (service) meet and/or exceed a 

customer’s expectations (Kärnä, 2009).Rahman and Alzubi (2015)develop a 

conceptual model stating main elements that need to be considered in assessing client 
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satisfaction as service quality (Tangible, Reliability, Responsiveness, Assurance, and 

Empathy), Communication skills, adherence to budget, safety performance, adherence 

to schedule, sit personnel skills, and management capabilities. 

Environmental Performance  

Environmental performance is crucial to be considered in the road construction and 

measured by the proper measures. AASHTO (2008) indicate some Environmental 

performance indicators as: Ecosystem/Habitat Conservation, Water Quality, 

Wetlands, Storm water Runoff, Energy Consumption/Efficiency, Hazardous Waste, 

Noise, Air Quality, Equity/Environmental Justice, Land Preservation, Livable 

Communities Health, Historic Preservation, Timeliness of the Environmental Process 

and Aesthetics this measures and others are important for conserving environmental 

benefit.   

Health and safety performance  

The safety performance is traditionally measured by using statistic data of injury and 

fatality. The main intention in measuring safety and health performance is providing 

information on the progress and current situation of site activities to control safety and 

health risks (Tiong et al, 2014). The measurement of safety is mainly focused on the 

construction period as most accidents are happened during this stage. Accident rate on 

construction sites forms the base for calculating the accident rate (Chan, 2001). 

𝐴𝑅 =
𝑇𝑁𝐴

𝑇𝑁𝐸
∗ 100                                       

Where, 

AR is accident rate  

TNA is Total no. of construction site accidents  

TNE is Total no. of workers employed on a specific project 

Similarly, Markovic et al, (2011) mentioned Health and Safety Performance 

indicators in terms of:  Reportable Accidents (including fatalities), Reportable 

Accidents (non-fatal), Lost Time Accidents and Fatalities. Kimanzi et al, (2015) noted 

Organizations must measure safety in order to find areas of weakness, and then 

implement actions aimed at raising safety levels While, the ultimate safety goal of a 
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business should thus be to provide a productive and safe working environment for all 

employees. They also identified twenty one relevant safety performance management 

and measurement indicators within the paint manufacturing industry.  Such as: Fire 

safety, Waste disposal, Space utilization, Plant Air quality, Spillage management, 

Safety gear, General health of workers, Worker skill, Warehousing/ material handling 

Function, Risk response, Communication, Noise exposure, Maintenance function, 

Accident and incident rates, General cleanliness of premises, Worker commitment 

and integrity, Level of lighting, Cost of accidents, Management input, Book Keeping 

and Water Supply. 

Productivity 

Productivity is a commonly used measure of performance at the industry level, in the 

construction industry (Sezer, 2016).Acceptable productivity is measured solely on the 

basis of time spent with respect to the overall scheduled duration (Gayatri and 

Saurabh, 2013).It is commonly understood to be directly affected by the labor force. 

In this, worker time-keeping is significant. 

Value and Profitability/Growth 

The fact that profit and growth are relevant motifs for the existence of a business 

organization and must be included in any attempt to measure performance is 

indisputable. Value and Profitability is all about business benefit’ derived from the 

completed project. The private clients, developers, as well as the public clients do not 

want to have a negative net profit after the construction.  Therefore, value and profit is 

an important success criterion, especially in the handover stage. The most common 

measure of financial achievement is net present value (NPV) (Chan, .2001). 

Where:  

NPV is Net Present Value  

NCF is Net Cash Flow 

r is the rate of discount rate 
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Employees’ performance 

Employee measurement can be difficult because it deals with human nature. A truism 

here is that: motivated, satisfied and challenged individuals usually produce better 

results. Employee measurement should be driven by three attributes, which also relate 

to organizational values and business performance. These are service, quality and 

productivity (Mbugua et al. 1999). Organizations, for instance, contractors and 

consultants in the entire construction industry that do everything for excellence, may 

reward, communicate and recognize, in ways that builds commitment and motivates 

staff to using their experience and knowledge for the advantage of the organization to 

achieve full potential of their group at team based, individual and organization level 

(Rahman and Alzubi, 2015). Employee Performance measures also influence 

employee behavior. When employees know the basis on which they will be assessed, 

they are more likely to perform (Jack, 2005). 

Communication 

The Communication category is used to assess the effectiveness of communication 

among project participants as suggested by the number of meetings held, the number 

of requests for information, and the number of correspondences measured (Cheung et 

al, 2004). 

2.10 Performance Measurement Methods 

The modern business environment is characterized by radical changes due to 

technological developments, increase competition, and the developments of 

customer’s desires and needs (Eldanfour and Abushaiba, 2014). Business 

performance measurement is an essential strategic management tool that enhances the 

competitiveness of companies. Business performance measurement has recently 

gained recognition as a means for continuous improvement, competitiveness and 

ultimately transforming business performance. Best performing companies were ones 

that included their employees, customers and communities in their management 

policies and processes. Successful business would better serve its shareholders by 

focusing on the needs of its customers, employees, suppliers and the wider 

community (Mbugua et al, 1999). 
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Measuring organizations business performance is not an easy task for two reasons: 

difficulties in finding definitions for performance, competitiveness, effectiveness, and 

other related concepts, and also due to difficulties in finding measures and metrics for 

such concepts. As a result, there is a little agreement about which business 

performance measurement system is the best one to implement. Owing to this 

difficulty and the complexity of the PMS, several and different methods, frameworks, 

perspectives, and models have been developed in order to enable organizations to 

measure and manage their performance effectively (Zeglat et al, 2012). 

Performance measurement tools and models are needed to measure performance. The 

type of tools and models is not important as long as they can measure things that need 

to be measured correctly. It also depends on what organizations need to see in the 

results of performance measurement (Latiffi, 2012).Performance measurement 

framework is a general theoretical framework developed in research that can act as 

the basis for an organization’s performance measurement system. Previous 

frameworks pointed out the fact that performance measurement should be translated 

from strategy. However, some researches asserted that, while measuring performance, 

stakeholders’ needs and contributions have the first priority beyond the strategies, 

processes, and capabilities.  The performance measurement framework must be 

proposed for application in both situations, while designing as well as analyzing 

systems or approaches to measure performance information (Wagner, 2008). The 

objective of the frameworks is to help organizations to define a set of measures that 

reflects their objectives and assesses their performance appropriately (Mike and Andy, 

2004).Any framework of performance measurement begins with the objectives that 

the organization seeks to achieve (National Audit Office, 2016).  

Heikkinen, (2015) noted Strategic metrics have to be based on a theoretical model of 

an organization’s ideal operation. The model, what we refer to as a performance 

measurement framework, illustrates the aspects of performance that are important for 

the organization’s success. The Core competency of project-based organizations is to 

execute projects in an effective and efficient way, measuring how much a project was 

successful can play a key role to improve project management competency (Khosravi 

and Afshari, 2011). 
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Organizations   are   competing    in   complex    environments    so   that   an   

accurate understanding   of their goals and methods for attaining those goals is vital 

(Kaplan and Norton, 1996). Rosová and Balog (2012) noted the two methods to 

measure and monitor performance as Traditional methods and the Modern evaluation 

methods and approaches While, the objective of modern performance measurement 

techniques is to translate the broader management ideals in to specific measurable 

achievements (Tennant and Langford, 2008).The Traditional measures have been 

criticized for being historic in nature and lagged indicators of performance that are 

short term oriented and ignore organization’s strategy. In response to the criticism of 

traditional performance measurement and a call for a paradigm shift in the way 

organization performance was measured, new, better and balanced frameworks and 

methodologies were designed to help implement the balanced sets of measures (Khan 

and Shah .2011). 

Many performance management component methodologies have existed for decades, 

while others have become recently popular (Wendell, 1897).  Well known modern 

performance measurement methods included in this study are: the Balanced Scorecard 

(Kaplan and  Norton,1992), European Foundation for Quality Management’s 

(EFQM)(EFQM,1988), Malcolm Baldridge Criteria for Performance Excellence 

(Malcolm Baldrige, 1987), performance prism (AndyNeely and Chris Adams,2002), 

performance pyramid (Richard Lynch and Kelvin Cross, 1991), Key Performance 

indicator (KPI) (UK construction industry, 1998), Result and Determinant Framework 

(Fitzgerald, 1991) and the traditional performance measurement (Teague and 

Eilon.1973). 

Selection of this tools and models to be used depends on several factors:  types of 

performance measurement results organizations want to see and characteristics of the 

tools or models such as ‘easy to use’ and ‘wider use in industry’. Other factors 

include, decision from managerial level and proposals from clients in choosing the 

tools and models for performance measurement (Latiffi, 2012).An effective 

performance measurement system can usually encompass more than one of these 

techniques (Harvey, 2008).  
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2.10.1 The Balanced score card 

The balanced score card (BSC) was developed in the early 1990’s by Robert Kaplan 

and David Norton (Michaela and Marketa, 2012). BSC as a performance 

measurement framework that added strategic non-financial performance measures to 

the traditional financial metrics to give managers and executives a more clear and 

holistic view of organizational performance (Gameli et al, 2016). It helps managers to 

identify objectives, measures and connections between them (AndjelkovicPesic and 

Dahlgaard, 2013).  

BSC is a performance management tool to measure whether smaller-scale operational 

activities are aligned with larger-scale objectives in terms of vision and strategy 

(HRSA, 2011).It offers a methodology to develop a set of measures that gives top 

managers a fast but comprehensive view of the business. It helps managers translate 

the organization’s mission, goals and strategies into measures (Kaplan. and Norton., 

1992).The key goals that are identified as being critical to the success of the business, 

as part of a performance measurement framework, can also be considered in the 

context of a balanced scorecard (Department of trade and industry, 2010).  

The Balanced   Scorecard   translates   an organization’s    mission   and strategy into 

a comprehensive   set of performance   measures that provides the framework for a 

strategic measurement   and management system.  The Balanced  Scorecard  retains 

an emphasis  on achieving  financial  objectives, but also  includes  the  performance   

drivers  of  these  financial  objectives (Kaplan. and Norton., 1992). The hierarchy of 

the measurement system is such that the highest goal of the organization is its 

financial success. Behind it is customer satisfaction, which is expressed by customer 

fidelity and company trustworthiness. The preconditions for this are efficient internal 

business processes. They are again predicated on employee skills that are maintained 

by learning and growth. Each unit has its own meters that are connected to the upper-

level meters (Salminen, 2005). The assertion of the Balanced Scorecard was to 

construct a set of four interrelated measures that give senior managers a fast and 

comprehensive information model that is representative of corporate strategy, 

business objectives and competitive demands (Tennant and Langford, 2008).The 

scorecard measures organizational   performance   across four balanced perspectives  

financial, customers, internal business processes, and learning and growth.   
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Financial performance measures indicate whether the organization's strategy, 

implementation, and execution are contributing to bottom-line improvement. Typical 

financial goals have to do with profitability, growth, and shareholder value. 

Customer-based measures are important, but they must be translated into measures of 

what the organization must do internally to meet its customers' expectations. The 

customer-based and internal business process measures on the balanced scorecard 

identify the parameters that the organization considers most important for competitive 

success. Ideally, companies should specify how improvements in quality, cycle time, 

quoted lead times, delivery, and new product introduction will lead to higher market 

share, operating margins, and asset turnover or to reduced operating expenses. The 

challenge is to learn how to make such explicit linkage between operations and 

finance (Kaplan and Norton, 1992). Balanced Scorecard is a method and a tool solely 

dedicated to the execution of any organizations’ strategy.  

 

 

 

 

 

 

 

  

 

 

 

Fig 2.2: Balanced Scorecard Source: Translating strategy into action the balanced 

scorecard. (Source: Kaplan and Norton, 1996) 
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2.10.2 Key performance indicators  

In UK, Construction Industry Best Practice Program came up with Key performance 

indicators (KPI) as measurement instruments, implemented in three main steps: 

identifying what should be measured, data gathering and calculation and analysis of 

KPIs result (Alsulamy et al, 2012). The KPI represent a useful tool for measurement 

and communication of performance among interested parties, such as: investor, sub-

contractor, clients, employees and others (Vukomanovic, 2007). The purpose of the 

Key Performance Indicators (KPIs) is to enable measurement of project and 

organizational performance throughout the construction industry (Chan, 2001). They 

are one of the factors that constitute construction project success criteria which is the 

reason while performance measurement on construction projects are usually carried 

out by establishing KPIs which offer objective criteria to measure project success. An 

assumption is made that if a project is completed on time, within the agreed budget 

and set quality, also referred to as the ‘golden/ iron triangle’, then the project is 

deemed successful. Evidence suggests that this is far from the truth. Hence, the 

construction industry needs to pay attention to critical success factors, besides the 

golden/iron triangle (Sibiya et al 2013). To reduce the complex nature of performance 

to a small number of key indicators in order to make it more digestible they should be 

designed to track progress and gain relevant insights to help manage and improve 

performance. A typical KPI should be SMART and have the following characteristics 

(BIFM, 2014): Be aligned to service delivery goals, Provide context, Create meaning 

at all organizational levels, Be based on clear measurable data , Be easy to understand 

and Lead to action. Chan (2001) states developing a range of KPIs to measure 

performance should consider the following factors: 

 KPIs are general indicators of performance that focus on critical aspects of 

outputs or outcomes.  

 Only a limited, manageable number of KPIs is maintainable for regular use.  

 Having too many (and too complex) KPIs can be time and resource consuming.  

 The systematic use of KPIs is essential as the value of KPIs is almost 

completely derived from their consistent use over a number of projects.  

 Data collection must be made as simple as possible  
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 For performance measurement to be effective, the measures or indicators must 

be accepted, understood and owned across the organization. 

 KPIs will need to evolve and it is likely that a set of KPIs will be subject to 

change and refinement.  

 Graphic displays of KPIs need to be simple in design, easy to update and 

accessible. 

Best Practice Program KPIs represent industry’s performance in seven key areas: 

Time, Cost, Quality, Client satisfaction, Client changes, Health and safety and 

Business performance. The KPIs, produced to address these seven areas, present the 

industry’s performance by 10 headline measures as depicted in Table 2.3.  Seven of 

the measures relate to project performance and three are measures of organization 

performance (Mahmoud and Scott, 2002). However, most of these indicators, like 

construction cost, construction time, client satisfaction with the product and service, 

defects,  profitability and productivity, promote result-orientated thinking, whereas 

predictability of construction cost and time, predictability of design, cost and time, 

and safety can be taken as process-orientated thinking (Kundi and Unab, 2014).  

Table 2.3: Key Performance Indicators in Construction Industry (Source: 

Kundi and Unab, 2014) 
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 NAME DESCRIPTION 

Pr
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Construction Time Improvement of time year on year  

Construction Cost Improvement of capital cost year on year 

Predictability Cost Actual cost against the cost predicted at tender 

Predictability Time Actual time against the time predicted at tender 

Client Satisfaction – Product Client satisfaction with the delivered product 

Client Satisfaction – Service Client satisfaction with the service provided by 
the Project Team 

Defects Impact of the defects of the final product 

O
rg

an
iz

at
io

n Productivity Value added per person working on the project 

Profitability Profitability of the Construction Organization 

Safety Accident Incident Rate for the Organization 
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2.10.3 European Foundation for Quality Management 

Organizations everywhere, of all types and sizes, are under constant pressure to 

improve their business performance, measure themselves against world class 

standards and focus their efforts on the customer. European Foundation for Quality 

Management (EFQM) business excellence model was formulated by the European 

Foundation of Quality Management in 1988 (EFQM, 1999).The EFQM Excellence 

Model was generated in 1991 and introduced with the support of the European 

Organization for Quality (EOQ), and the European Commission. The EFQM 

Excellence Model is a non-prescriptive system, proposed to help organizations to 

assess their progress to excellence and continuous improvement (Michaela and 

Marketa, 2012). 

EFQM Excellence model is primarily used for assessment of an organization’s 

success in the achievement of the objectives, or to check whether the organization is 

on the right track for attaining excellence (AndjelkovicPesic and Dahlgaard, 2013). 

The beauty of the Model is that it can be applied to any organization, regardless of 

size, sector or maturity (EFQM, 2017).  EFQM Excellence Model is one of the self-

assessment tools helping companies in regularly questioning their own activities and 

results of activities and determining strong and weak points (Uygur and Sümerli, 

2013). 

The EFQM Foundation was formed to recognize and promote sustainable success and 

to provide guidance to those seeking to achieve it (EFQM, 2012).  This is realized 

through a set of three integrated components which comprise the EFQM Excellence 

Model. The Model comprises of a set of three integrated components: Fundamental 

Concepts of Excellence, Criteria and RADAR (EFQM, 2017).  

The Fundamental Concepts of Excellence 

The Fundamental Concepts define the underlying principles that form the foundation 

for achieving sustainable excellence in any organization (EFQM, 2017).The model 

uses nine fundamental concepts of excellence based on the continuous improvement. 

These are: results orientation, people development and involvement, customer focus, 

continuous learning, innovation and improvement, leadership and constancy of 
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purpose, partnership development, management by process and facts, and public 

responsibility (EFQM, 1999).  

The RADAR 

RADAR is a simple but powerful tool for driving systematic improvement in all areas 

of the organization (EFQM, 2017). It is a dynamic assessment framework and 

powerful management tool providing a structured approach to questioning the 

performance (Lai, 2012). The logic states that an organization should (EFQM, 2012):   

• Determine the Results it is aiming to achieve as part of its strategy.  

• Plan and develop an integrated set of sound Approaches to deliver the 

required results both now and in the future.  

• Deploy the approaches in a systematic way to ensure implementation.  

• Assess and Refine the deployed approaches based on monitoring and analysis 

of the results achieved and on-going learning activities. 

The Criteria  

The Criteria provide a framework to help organizations to convert the Fundamental 

Concepts and RADAR thinking into practice (EFQM, 2017).  It is represented as a 

non-prescriptive framework based on nine criteria. Five of these are ‘Enablers’ and 

four are ‘Results’. The ‘Enabler’ criteria cover what an organization does and how it 

does it.  The ‘Results’ criteria cover what an organization achieves. ‘Results’ are 

caused by ‘Enablers’ and ‘Enablers’ are improved using feedback from ‘Results’. 

Hence, customer results, people results and society results are achieved through 

leadership driving policy and strategy, people, partnerships and resources and 

processes, which lead to excellence in key performance results. The arrows 

emphasize the dynamic nature of the Model, showing learning, creativity and 

innovation helping to improve the Enablers that in turn lead to improved Results. 

Each of the nine criteria has a definition, which explains the high level meaning of 

that criterion (EFQM, 2012).  
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Fig 2.3: EFQM Model (source: Lai, 2012) 

2.10.4 Performance Pyramid  

Strategic Measurement Analysis and Reporting Technique (SMART) method for 

multi-dimensional performance measurement was popularized by Richard Lynch and 

Kelvin Cross in their 1991 book Measure Up! (Adrian, 2014, Sorooshian et al, 2016). 

Which the title of the book is derived from the notion that the system is designed from 

the top down, but performance is measured from the bottom up. These operational 

measures of performance tie very neatly into the needs and desires of the customer (be 

they internal or external) for any process (Tom, 2004). It takes its lead from the 

strategic requirement for an organization to “fit with its environment”, which is 

represented by its external effectiveness in the market. This is denoted On the Left 

half of the diagram on Fig 2.4. The internal efficiency of the organization, represented 

on the right half, determines its financial performance (Adrian, 2014). 

The Performance Pyramid contains four levels of objectives that affect the 

organization’s external effectiveness and simultaneously its internal efficiency. At the 

first level of pyramid is defined an overall corporate vision, which is then divided into 

individual business unit objectives. At the second-level of pyramid are set short-term 

targets (e.g. of cash flow and profitability) and long-term goals of growth and market 

position (e.g. market, financial). The third level contains day-to-day operational 

measures (e.g. customer satisfaction, flexibility, productivity). Last level includes four 

key indicators of performance measures: quality, delivery, cycle time, waste 
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(Michaela and Marketa, 2012, Sorooshian et al, 2016). There are two strategic 

elements, “market” and “financial,” that drives the organizational “vision.” In order to 

achieve these strategic objectives, the tactical goals of “customer satisfaction,” 

process and organizational “flexibility and “productivity” must first be achieved. 

Finally, in order to achieve the tactical goals, the operational goals for “quality,” on 

time & accurate “delivery,” minimal “cycle-time,” and “waste” must be achieved 

(Tom, 2004). It’s hierarchical, requiring senior managers to set objectives for each 

level of the organization. The performance measures that emerge from these are 

specific and appropriate to each level. It’s process-focused – i.e., it explicitly 

considers how processes combine to achieve the organization’s goals. The measures 

interact horizontally – e.g., cutting the production cycle time should shorten the 

delivery time. They also interact vertically e.g., cutting the cycle time should also 

increase productivity. In this model financial and non-financial measures can support 

each other. For example, increased flexibility should improve organization’s market 

position by meeting customers’ needs more effectively, while also improving its 

financial performance by increasing revenues and reducing fixed costs (Adrian, 

2014). 

 

 

 

 

 

  

 

 

 

 

Fig 2.4: Performance pyramid 
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2.10.5 Performance Prism 

Performance Prism was developed by Andy Neely and Chris Adams in 2002 

(Heikkinen, 2015). The structure of the framework is visualized as a prism with five 

interrelated. The first facet is the stakeholder satisfaction which is related to 

identifying the stakeholders and their wants and needs. The second facet is 

concentrating on strategies, which concentrate on ways to reach the stakeholder’s 

expectations. The third facet is about the processes that are needed to deliver on the 

strategies defined on the second facet. The capabilities are the fourth facet, where the 

focus is on the combination of people, practices, technology and infrastructure needed 

for executing the processes. The fifth and the final facet is the stakeholder 

contribution with the focus on the aspects explained above (see Fig 2.5) (Heikkinen, 

2015, Watts and McNair, 2012).  

The introduction of the Performance Prism that gives placed greater emphasis on all 

about stakeholders. (Sorooshian et al, 2016). In stakeholders’ satisfaction, the key 

question is: who are the key stakeholders, and what do they want and need? The main 

question of the strategies is: what strategies do we have to put in place to satisfy the 

wants and needs of stakeholders? Regarding to the processes, the key question is: 

what critical processes do we require, if we are to execute these strategies? The main 

question of capabilities is: what capabilities do we need to operate and enhance these 

processes? In the stakeholders’ contributions, the key question is: what contributions 

do we require from our stakeholders, if we are to maintain and develop these 

capabilities? (Salem et al, 2012). The critical unique aspect of the performance prism 

is the reorganization of the reciprocal relationship between the stakeholder and the 

organization (Watts and McNair, 2012).The creators of the performance prism argue 

that the framework differs from the others with three key differentiators. These are a 

wider focus on stakeholders, acknowledging the need for continuously changing 

strategies, processes and capabilities; and the two way relationship between the 

stakeholders and the organization requiring stakeholder contribution. From a design 

or implementation point of view, one additional major differentiator is that the 

starting point for deriving the organization’s measures is the stakeholder needs and 

wants as opposed to strategy or vision (Heikkinen, 2015). 
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Fig 2.5: Performance Prism 

 

2.10.6 Result and Determinant Framework 

Fitzgerald (1991) developed the Result and Determinant Framework, after a study in 

service industry. The framework classifies measures into two categories: results 

(measures that are outcome of certain actions for example, competitiveness, financial 

performance) and determinants (measures that measure actions that lead to certain 

outcomes for e.g. quality, flexibility, resource utilization and innovation). The 

framework creates a link between present business performances as reflected by 

results with the business performance of the past as measured by the determinants as 

demonstrated in Fig 2.6. This helps in identifying the performance drivers of future 

desired future success (Khan and Shah, 2011). 
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Fig 2.6: Result and Determinant Framework 
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2.10.7 Malcolm Baldridge Criteria for Performance Excellence  

The Baldridge Award criteria were designed during the 1980s in USA by Public Law 

to improve organizational competitiveness (Alsulamy et al, 2012). The framework 

mainly comprises: Core Values and Concepts, Criteria and process as shown in Fig 

2.8.The Criteria are built on the following set of interrelated Core Values and 

Concepts: visionary leadership, customer-driven excellence, organizational and 

personal learning, valuing workforce members and partners, agility, focus on the 

future, managing for innovation, management by fact, societal responsibility, focus on 

results and creating value and systems perspective. These values and the concepts are 

embedded beliefs and behaviors found in high performing organizations. They are the 

foundation for integrating key performance and operational requirements within a 

results-oriented framework that creates a basis for action and feedback (Baldrige 

Performance Excellence Program., 2016). 

The Criteria are designed to help provide organizations with an integrated approach to 

organizational performance management that result in the delivery of ever-improving 

value to customers and stakeholders, contributing to organizational sustainability, 

improvement of overall organizational effectiveness and capabilities,  organizational 

and personal learning. The Criteria are divided into process and results categories that 

represent all of the components of a performance management system: leadership; 

strategy; customers; measurement, analysis, and knowledge management; workforce; 

operations; and results. They provide a systems perspective, meaning they look at 

alignment and integration across an organization. The Criteria are used to assess an 

organization's performance, helping the organization identify its strengths, 

opportunities for improvement, and gaps/blind spots. An assessment against the 

Baldrige Criteria has three elements. (1) In the Organizational Profile, the 

organization describes what is important to it (its operating environment, key 

relationships, competitive environment, and strategic context). (2) In responses to 

Leadership, Strategy, Customers, Measurement, Analysis, and Knowledge 

Management, Workforce, Operations and Results, the organization tells how it is 

accomplishing what is important to it. (3) Scoring allow the organization to assess 

how well it is accomplishing what is important to it: the maturity of processes and 

their deployment, and the breadth and significance of the organization’s results. 
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Responses to the Criteria questions serve as an application for the Baldrige Award 

and are used internally by organizations to self-assess their own performance (Bailey, 

2015).  

 

 

 

 

 

 

 

 

 

Fig 2.7: Malcolm Baldridge Criteria for Performance Excellence (Source: Baldridge 

Performance Excellence Program, 2015). 

 The leadership triad (Leadership, Strategy, and Customers) emphasize the 

importance of leadership focus on customers and strategy. 

 The Organizational Profile sets the context of the organization; it serves as the 

background for all it is to be done. 

 The results triad (Workforce, Operations, and Results) Includes workforce 

focused process, key operational process and the performance result they yield 

 The system foundation (Measurement, Analysis, and Knowledge Management) is 

critical to effective management and to a fact based, Knowledge driven, agile 

system for improving performance and competitiveness.  

 All actions lead to Results: a composite of product and process, customer focused, 

workforce focused, leadership and governance, financial and market result.  
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2.10.8 Traditional performance measurement  

In 1973, the traditional performance measurement was created by Teague and Eilon 

for three purposes, namely; (a) to achieve goals; (b) to assess, improve and control 

processes; and (c) to benchmark the performance (Alsulamy et al, 2012).The 

traditional financial performance measures worked well for the industrial era, but they 

are out of step with the skills and competencies companies are trying to master today 

(Kaplan and Norton, 1992). 

Performance measures are traditionally strongly influenced by financial reporting, 

which resulted in the development of numerous financial measures. Mostly used 

financial measures are return on assets (ROA), return on equity (ROE), return on 

investment (ROI), profit margin, earnings per share, and the value per employee 

(Peronja, 2015). 

(Cheung et al, 2004) noted the majority of existing project performance measurement 

tools focus on financial aspects. Financial parameters are useful, but there are 

weaknesses. The weaknesses of the traditional accounting management systems are: 

(1) Lack predictive ability to explain future performance. (2) They are not actionable, 

providing little information on root causes or solutions to problems. (3) Lack linkage 

to the strategy of the organizations (4) too aggregated and summarized to guide 

management actions. (5) Give inadequate considerations to difficult quantify 

“intangible” assets such as intellectual capital. (6) Do not capture key business 

changes until it is too late. (7) Reward short-term or incorrect behavior. Measures of 

this type are outcome orientated (Tennant and Langford, 2008).Traditional financial 

accounting can give misleading signals for continuous improvement and innovation 

(Kaplan and Norton, 1992). 

2.11 Short Comings of Existing Performance Measurement Methods 

The Performance Measurement methods in general indicate they have one or more of 

the following short comings (Heikkinen, 2015, Striteska and Spickova 2012, Salem et 

al, 2012, Alsulamy et al, 2012):   

 Holds a potentially narrow focus and inflexibility in a constantly changing 

environment. 
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 Constructed into being a controlling tool rather than an improvement tool. 

 Faille to express the interests of all stakeholders. 

 Lack of integrating participant’s goals and general strategies for effective 

implementation. 

 Some measures are not effective in practice. 

 No sufficient link between the results and drivers. 

 No consideration is given to the existing PMSs that companies may have in.  

 Assessment of the exiting, rather than a predictor of future strategy. 

 Fail to give guidelines how to design and conduct effective performance 

measurement. 

 Fails to specify the form of the measures. 

 Does not provide any mechanism to identify key performance indicators. 

2.12 Performance factors 

Many researchers identified different performance factors that are predominantly 

found to be affecting construction projects. This performance factors may result a 

huge impact on the construction projects and improper functioning of construction 

companies. Project Delay, poor quality, cost overrun and other target deviations of 

construction projects are a result of poor performance of the construction sector to set 

and align to an effective strategy. The performance factors are causes for performance 

problems which can be occurred either by negligence of obligation by the 

stakeholders or by external situations. For instance, in the road construction sector, 

Coordination between stakeholders in Ethiopia are causing construction delays, 

citizen dissatisfactions, safety issues, and issues raised by lack of review of 

contractors and other support companies (Fesseha, 2016). With lack of coordination 

between stakeholders, chances of good performance become very slim (Gotim and 

HmAlinaitwe, 2013). Saraf (2015) identified performance factors  that might 

determine construction as:  Improper Planning, Improper Designing, lack of Decision 

Making, Improper Communication, poor Site Management,  insufficient Construction  

Methods, Quality Assurance, Quality & Shortage Of Material, Shortage Of Labor 

&Technical Personnel, Availability of Equipment & Failure, Unforeseen Site 

Condition, Attitude Of Site Personnel Towards Work ,Weather Condition, Finance & 

Payment Of Completed Work, Major Disputes & Negotiation , Productivity, 
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Construction Mistakes & Defective Work and Client’s Satisfaction. Similarly, 

Byaruhanga and  Basheka (2017) revealed reasons for failing of performance in 

national road infrastructure projects as: Lack of adequate supervisory skills to monitor 

contracts, Project expectations are not clearly communicated to contractors, Contract 

performance appraisal is done during project implementation, poor record 

management on road projects, There is no timely payment of contractors, No clear 

dispute resolution procedures for road projects, No regular site inspections on road 

projects and  No clear feedback mechanism between the contractor and employer on 

road projects.  

Similarly, (Memon et al, 2010) identified performance factors in a construction 

project as: Incorrect planning and scheduling by contractors, Fluctuation in prices of 

Materials, Frequent design changes, Unforeseen ground conditions, Shortages of 

materials, Inadequate contractor experience, Change in the scope of the project, Low 

speed of decisions making, Cash flow and financial difficulties faced by contractors,  

Contractor's poor site management and supervision, Practice of assigning contract to 

lowest bidder, Lack of communication among parties, Shortage of site workers Delay 

in Material procurement, Owner interference, Equipment availability and failure, 

Labor productivity, Mistakes during construction, Social and cultural impacts, 

Underestimate project duration resulting Schedule Delay, Incompetent Project team 

(designers and contractors),  Poor technical performance, Necessary variations of 

works and Slow payment of completed works.  Other factors mentioned by Gotim and 

Hmalinaitwe, (2013) are stakeholder’s lack of continual participation, attitude to 

service, excessive amendments of design and drawings; ineffective monitoring and 

feedback, and lack of project leadership skills. Procurement systems, project team 

performance, conflict between the project parties, poor workmanship, and external 

conditions were all reportedly found to lead to poor project performance. Project 

Managers’ ignorance & lack of knowledge; faulty project conceptualization; and 

aggressive competition during tendering were also found to affect project 

performance. Knowing these performance factors pertinent to a particular 

construction sector and properly handling, help to ensure good performance and 

eliminate construction problems. 
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2.13 Factors for Successful Construction Project performance 

Project success depends upon how well the personnel can work effectively to 

accomplish objectives within scope, cost, quality and other constraints. Project 

Managers and Engineers are entrusted with the task of integrating the disciplinary and 

the inter-organizational efforts under changing environment for successful 

accomplishment of the specified objectives (Kaviya and Hema, 2015).  According to 

Hendrickson, (2008) the key factors cited for successful projects are: well defined 

scope, extensive early planning, good leadership, management and first line 

supervision, positive client relationship with client involvement, proper project team 

chemistry, quick response to changes and engineering managers concerned with the 

total project not just the engineering elements. Similarly, Beleiu and Nistor, (2013) 

mentioned main factors of project success as: Compliance with the planned budget, 

time frame and performance Criteria, Clearly defined goals and directions, Accurate 

schedule and plan, Timely and comprehensive control, Adequate use of project 

management techniques, Adequate use of technical skills, Competent project team 

members, Clearly defined roles and responsibilities, Synergy of the team, Experience 

and expertise of the project manager, Adequate risk management, Ability to handle 

unexpected problems, Communication and consultation with stakeholders, Provision 

of timely data to key players, Client acceptance of the results, Stakeholders 

satisfaction, Owner involvement within the project, Sponsor involvement within the 

project & Top management support. Ofori, (2013) identified project success factors as 

Top Management Support, Information/Communication, Client Involvement,  

Competent Project Team, Authority of the Project Manager/Leader, Realistic Cost 

and Time Estimates,  Adequate Project Control,  Problem Solving Abilities,  Project 

Performance and Quality,  Adequate Resources, Planning/controlling, Monitor 

performance and feedback, Project mission/common goals,  Project ownership & 

Appropriate technology.  
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CHAPTER 3 MATERIALS AND METHODS 
 

3.1 Description of the study area 

The research was conducted focusing on the road construction sector. To make the 

research fruitful and to attain its intended aim, the study considered recently 

constructed road projects overseen by Addis Ababa city road Authority (AACRA). 

AACRA was established in 1998 by regulation No.7/1998 to construct, maintain and 

administer road works in Addis Ababa. While, Addis Ababa is the capital city of 

Ethiopia. It is situated at 2,440 m on a well-watered plateau surrounded by hills and 

mountains. Addis Ababa is Ethiopia's largest city and its administrative and 

communications center. It is the main trade center for coffee, the country's chief 

export, and for tobacco, grains, and hides. The major industries produce food, 

beverages, processed tobacco, plastics, chemical products, textiles, and shoes. In 

addition, the city is the center of the nation's service and finance sectors.  The Africa 

union (AU) center, the imperial palace, the parliament building, and the Coptic and 

Roman Catholic cathedrals are notable buildings. The city is divided into 10 subcities:  

Addis Ketema, Akaky Kaliti, Arada, Arada, Bole, Gullele, Kirkos, Kolfe Keranio, 

Lideta, Nifas Silk-Lafto and Yeka (Wikipedia Retrieved 18, 02, 2018). 

The total length of road constructed in the city till the establishment of the authority 

was 1300km of which 900 km was gravel road and the remaining 400 km was 

Asphalt surfaced road. The Addis Ababa city roads authority has done remarkable 

progress in the city roads expansion and upgrading in the last 12 years since its 

establishment. Today the city roads length reached 3324 km, the road network 

coverage has reached 12.21% compared with the developed area of the city.  

In the authority there are two types of construction implementation teams. These are 

own-force Construction team and contract construction team. This study has 

specifically conducted on a project run by the contract construction team. Within the 

control of the authority projects that were provisionally accepted were12 and projects 

not completed as result of different cases were 14. Recently, the authorities outsource 

17 actively undergoing projects in different location of the city. In which case the 

active projects were considered for this study. The location and description of the 

projects were shown in figure 3.1 below. 
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+ 
 ,gOngoing Projects 

1. CMC Ayat Road Junction - Gurdshola  9 
CMC Round About - Karalo Junction Asphalt 
Road Project 

2. Kera kebt Beret - Mebrathaile  10 
Haile Garment Roundabout - Jemo 
Roundabout 

3. 
kality Ring Road - Bulbula - Kilinto 
Roundabout Road Projects  

11 Ararat - Kara  

4. Ararat Hotel - Kotebe College  12 Alemtsehay bridge-Shegole Road junction 

5. 
Bole Arabsa Condominium - Ayat 
Condominium 

13 Akaki Bridge Project 

6. 
Bole Bulbula Woreda 12 Intersetion – Bulbula 
Round 40/60 Condominium and End of Nova 
Real Estate 

14 
Kality Raundabout - Tuludimtu Roundabout 
(Lot-1) 

7. 
Lideta Tsebel - Timbaho Monopole - Bulgaria 
Mazoria - Gazebo - Meskel Flower Road 
Project 

15 
Bole Bulbula Quarry Entrance - Woreda 12 
Intersection - Bulbula 40/60 Condominium    

8. 
CMC Michael Overpass Bridge and Approach 
road Project 

16 
Shiromeda- Kidanemiret Asphalt Road 
Project 

  17 
Keraniyo Medhanialem - Ambo Road Asphalt 
Concrete Road Project 

Provisionally Accepted Projects 

A 
Yerer Goro School - CMC @ St. Michael 
Church Kotebe wendyirad School Asphalt Road 
Project 

G Philipos Bridge and Approach Road 

B Gurdshola Overpass Bridge H 2nd Police Station Kidest Mariam 

C 
Akaki Kality freight Terminal Asphalt Road 
Project 

I Teklehaymanot - Tewdros Sq. - Grand Palace 

D 
City Tip RR - Bisrate Gabriel Church Asphalt 
road Project 

J East- Weast contract  1 meaden minister 

E 
Radio bacon - Kotebe Fisash mataria Asphalt 
Road Project 

K 
North - South Lot 2: Autobus Tera Lideta and 
Joshanson Mola Maru 

F Lege Tafo land fill L Bisrate Gabriel RA _Abo RA Asphalt Road  

Fig 3.1: ongoing and provisionally accepted projects in Addis Ababa 
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3.2 Data sampling and Collection 

Both first-hand information/primary data and second-hand information/secondary 

data were used to acquire the relevant and the reliable information for the study.   

3.2.1 Sampling Size 

The population for the study was mainly targeting the major stakeholders: consultants, 

contractors and clients at the project and organization level. The total number of 

population for the consultant organizations, contractor firms, and project sites in 

construction process was taken from the Addis Ababa city road authority (AACRA) 

database. From the data base, projects that are under construction were found to be 

17, projects provisionally accepted were12, projects not completed as result of  

different cases were 14, the number of contractors and consultants registered were 

found to be 21 and 12 respectively. With the concept of census sampling, all the 17 

projects were considered for the study. Similarly, all the consultant organizations are 

also considered as it is. Regarding the contractor organization, the Sample size was 

determined using Equation as used in (Kifle, 2013).  

n =
𝑛′

[1 + (
𝑛
𝑁

]
                                                             

Where:  

N = total number of population   

n= sample size from finite population  

n' = sample size from infinite population = S2/V2; where S  is the variance of the 

population elements and V is a standard error of sampling population. (Usually S 

= 0.5 and V = 0.06) at 94% confidence interval. 

The Sample sizes of contractor organizations were determined by: 

                 n' = S2/V2 

n' = 0.25/0.0036 = 69.44 

n= n'/ [1+ (n'/N)] 

n = 69.44/ [1+ (69.44/21] 

n = 16.12 which is 17 contractors were used as a sample  
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Based on the above computation, data was gathered from professionals representing 

each projects, consultant and contractor organizations. For the client, professionals 

who have experience and work at different level of road construction were randomly 

selected from AACRA. 

3.2.2 Data collection 

To deal with measures that are important for determining project performance and to 

assure the project output contribute to organization business effectiveness a critically 

selected  measures are categorized under : Stakeholders Organization & project 

Driver measures, Project Enablers and  Result. This set of measures were formed by 

considering factors for successful project performance and the interaction of project 

and stakeholders organizations environment.  

Table 3.1: Selected measures for determining project performance  

Performance Measures 

Stakeholders Organization & project Driver measures 

Project manager performance  Procurement & contract effectiveness 

Project team performance Designer/ supervisor performance 

Cost predictability of 

Project, Design &  Construction 

Adherence to contractual terms 

Time predictability of Project, Design &  

Construction 

Technology Adaptability 

Training and development Effectiveness of planning & scheduling 

Effectiveness of Material management  Site management 

Effectiveness of Equipment management Information & Documentation 

Research, Innovation and improvement Finance ( liquidity) management 

Effectiveness of communication Customer Handling 

People (Human Resource performance) Effectiveness of risk management 

Effectiveness of Business strategy Effectiveness of project strategy  

Management support & leadership Business process 

Learning and growth Decision effectiveness  

Project control & change management  

Project Enablers  

Time Client satisfaction in product & service 

Cost Value for money of a project  
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Quality Environmental performance 

Health and Safety Functionality of the project 

Result 

Profit/Profitability Community/ End user satisfaction 

Market performance Product 

3.2.2.1 Document reviews and Desk study 

To attain the aim of the research, pertinent literatures and construction documents was 

reviewed thorough desk studies. Based on the findings, the required questionnaire was 

prepared. Information regarding road construction project performance was collected 

from construction reports. This stage was a base for knowing the actual practice of 

how actual work is undertaken and for identifying implementation gaps. Particularly, 

provisionally accepted projects performance condition was studied to highlight degree 

of performance problems in terms of time and cost measures. 

To realize the existed performance factors in the road construction project, to grasp 

the existing performance measurement methods in the road construction, different 

approaches used by different countries was referred from literatures. These form the 

base for learning of new performance measurement ideas to be implemented in the 

road construction sector.  

3.2.2.2 Questionnaire 

 Suitable questionnaire was prepared to attain the aim of the study. The questionnaire 

was structured based on, performance factors believed to affect the road construction 

project performance, performance measurement methods, performance measures 

identified. To get sector wise framework probable strategic objectives are sort out for 

respondents to express their interaction with the objectives. This was designed 

suitably to analyze the road construction sector performance measurement practice.   

3.3 Data analysis and Presentation 

The required data for the study was collected by means of distributing questionnaire. 

The collected data was computed with descriptive statics using help of Microsoft 

Excel software. The distributed questionnaire holds questions regarding performance 

factors, measures and methods. The responses obtained regarding performance 
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measures and methods implemented in the road construction sector were computed 

using average percentage.   

M =
∑ ((𝑃𝑖 + 𝐶𝑖)) + 𝑃𝑖 + 𝐶𝑖)) + (𝑃𝑖 + 𝐶𝑖) ) )

𝑁
∗ 100%          

Where, 

 Me is average percentage of measure implemented in the road construction 

Pi is a measure implemented at project site from the stakeholders’ view 

Ci is a measure implemented at company level from the stakeholders’ view 

cl, co and cn : client, contractor and consultant perspectives respectively. 

N is the Total number of stakeholders 

The performance methods  

PMe =
∑ ((𝑀𝑒𝑖) + (𝑀𝑒 )) + 𝑀𝑒𝑖) )

𝑁
∗ 100%           

Where,  

PMe is average percentage of implemented Performance methods 

Mei is a Method implemented either at project or organization 

cl, co and cn : client, contractor and consultant perspectives respectively. 

N is the Total number of stakeholders 

 

In a Similarly manner, Measures that are relevant to be included as a measure in the 

road construction sector and measures marked as irrelevant to be incorporated in the 

road construction were computed using average percentage . 

RI =
∑ ((𝑟𝑖) + (𝑟 )) + (𝑟𝑖) )

𝑁
∗ 100%           

Where, 

RI is average percentage of relevant measure 

 ri is a measure marked as relevant  

cl, co and cn : client, contractor and consultant perspectives respectively. 

N is the Total number of stakeholders 
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IRI =
∑ ((𝐼𝑟𝑖) + (𝐼𝑟 )) + (𝐼𝑟𝑖) )

𝑁
∗ 100%             

Where, 

IRI is average percentage of irrelevant measure 

Iri is a measure marked as irrelevant 

cl, co and cn : client, contractor and consultant perspectives respectively. 

N is the Total number of stakeholders 

The responses from the client, contractors and consultants regarding performance 

factors were computed using relative importance index method (RII). The 

performance factors were identified on a five-point Likert scale as: strongly disagree, 

slightly agree, Agree, Strongly agree, Extremely Agree. Then, the RII was computed 

as used by (Saraf. 2015).  

RII =
∑ 𝑊𝑖                     

𝐴 ∗ 𝑁
                                                       

Where, 

W is the weight given to each factor by the respondents, from 1 to 5;    

A is the highest weight = 5; and N 

N is the total number. 
 

The RII values have a range of 0 to 1 (0 not inclusive). In comparing two factors, the 

factor which scores greater value of RII is more important than the other 

corresponding factor which scores low value of RII.  
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CHAPTER 4 RESULTS AND DESCUTION 

4.1 Respondents Profiles 

The necessary data for the study were collected from individual professionals 

representing either project or a particular organization. The project site respondents 

were randomly selected professionals from either of the major stakeholders. To reach 

the target sample a questionnaire distributed collected and analyzed were stipulated in 

the table 4.1.   

Table 4.1: Questionnaire circulation summary 

 

Stakeholders 

Questionnaire 

Distributed

(No) 

Collected 

(No) 

Rate of response 

(%) 

Client (AACRA) 15 15 100% 

Contractor organization 17 16 94% 

Consultant organization 12 11 92% 

Project site 17 15 88% 

Total 61 57  

 

From the randomly selected professionals from project and organization level of the 

major stakeholders, respondents’ degree of representation was computed as a 

percentage. In the client side, individuals working as a Contract Engineer, Highway 

Designer, Junior Highway Designer, Hydraulic Engineer and Counterpart Engineer 

were randomly participated. From the consultant side at both office and project, 

professionals working at a position of highway engineer, office engineer, resident 

engineer, contract engineer, quantity surveyor, planning engineer, supervisors and 

material engineer were participated. Although, Assistant construction manager, 

construction manager, site engineer, construction engineer , project manager, office 

engineer, planning engineer, quantity surveyor, project coordinator and contract 

engineer took part representing the contractor at organization and project level. The 

number of professionals representing each particular stakeholder is stipulated in the 

table 4.2.  
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Table 4.2: Questionnaire circulation summary 

Professionals representation at project and organization level 

Representation of: No 

client professionals at project site 1 

client professionals at organization  15 

consultant professionals at project site 6 

consultant professionals at organization  11 

Contractor professionals at project site 8 

contractor professionals at organization  16 

 

The randomly selected Professionals of each major stakeholders were used to collect 

data representing the road construction sector. The dispersed representation of 

professionals from both project sites and organization level serves to critically assess 

performance measures, factors and methods practiced with in the road sector. The 

percentile composition of the randomly selected professionals from project sites and 

organizations representing each of the major stakeholders was computed as presented 

in the Fig4.1 below:  

 

 

Fig 4.1: stakeholders’ percentage representation 
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4.2 Performance Problems 

To highlight problems encountered with in the road sector, construction project report 

was reviewed. Particularly, performance problems of provisionally accepted projects 

by AACRA was studied. Via Time and cost measures performance problems was 

stipulated as shown in the table 4.3., in which case the excess time consumed for 

completion of the project was computed as percentage of time overrun. For the 

analysis and easy writing the projects are named alphabetically as: [A] Yerer Goro 

School - CMC @ St. Michael Church Kotebe wendyirad School Asphalt Road 

Project,  [B] Gurdshola Overpass Bridge, [C] Akaki Kality freight Terminal Asphalt 

Road Project,  [D] City Tip RR - Bisrate Gabriel Church Asphalt road Project, [E] 

Radio bacon - Kotebe Fisash mataria Asphalt Road Project , [F] Lege Tafo land fill, 

[G] Philipos Bridge and Approach Road, [H] 2nd Police Station Kidest Mariam, [I] 

Teklehaymanot - Tewdros Sq. - Grand Palace, [J] East- Weast contract  [1] meaden 

minister, [K] North - South Lot 2: Autobus Tera Lideta and Joshanson Mola Maru, 

[L] Bisrate Gabriel RA _Abo RA Asphalt Road project 

Table 4.3: Planned and Actual Duration of Provisionally Accepted Projects by AACRA 

P
ro

je
ct

s Commenc
ement 
date 

Original 
project 

completion 
date (GC) 

Revised 
project 

completion 
date (GC) 

Original  
duration 

EOT 
granted  
(days) 

Total 
completi
on time 

Time 
overru
n (%) 

A 7/26/2012 26/07/14 31/12/17 730 1254 1984 172% 

B 11/10/2015 10/11/2016 17/09/17 396 311 707 79% 

C 8/15/2012 5/2/2014 15/01/16 539 709 1248 132% 

D 10/22/2008 20/01/10 30/09/15 455 2079 2534 457% 

E 3/24/2015 10/20/2015 6/30/2017 619 602 1221 97% 

F 5/4/2014 3/30/2015 4/30/2017 762 1040 1802 136% 

G 12/1/2013 1/12/2013 6/3/2017 1603 1053 2656 66% 

H 10/1/2015 10/1/2016 6/30/2017 272 119 391 44% 

I 11/1/2014 11/20/2014 2/20/2017 823 531 1354 65% 

J 10/27/2015 5/24/2014 3/1/2017 1012 434 1446 43% 

K 11/2/2014 11/2/2014 2/11/2015 629 751 1380 119% 

L 11/2/2015 2/11/2015 20/08/16 292 179 471 61% 
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Fig 4.2: Time Variation percentage 
 

The study on the chart revealed that time overrun exist ranging from 43% up to 457%.  

This highlights the existence of performance problems and factors that cause the time 

overrun. For instance if a designer produces inadequate specifications and create 

possibility of extensive variations led to substantial schedule-growth in the 

completion of the project 

In a similar pattern, in table 4.4 the excess cost incurred was computed as a cost 

variance percentage. The cost variance was found ranging from -38% to 25%.  This 

indicates a negative value stands for the execution of the project below the planned 

contract amount. While, the positive value revealed the project incurred more cost 

than the planed amount. Both the reduction of actual cost over the planned amount 

and vice versa indicates the existence of factors which influence not to complete the 

construction project with original planned cost. For instance inaccurate cost 

estimation problem, in accurate estimation causing variation could causes such cost 

deviations.  

To sum up, the period of the projects constructed from 2012 to 2017 provide a clear 

picture of the performance problems as delay and cost overrun. The performance 

problems was computed via time and cost as a measure. In subsequent part of the 

study the necessary measures, performance factors and methods was studied on the 

base of the ongoing projects.   
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Table 4.4: Planned and Actual Cost of Provisionally Accepted Projects by AACRA 

Projects 
Original Contract 

Amount (Birr) 
Revised Contract 

Amount (Birr) 
Cost Variance 

Cost variance 
(%) 

A 374,957,328.78 246,452,995.13 -128,504,333.65 -34% 

B 171,217,780.66 207,443,019.77 36,225,239.11 21% 

C 96,235,273.75 120,096,346.01 23,861,072.26 25% 

D 187,319,077.18 115635476.1 -71,683,601.13 -38% 

E 131,558,191.34 132,647,148.61 1,088,957.27 1% 

F 292,226,831.41 292,537,614.80 310,783.39 0% 

G 132,180,711.93 123,274,026.25 -8,906,685.68 -7% 

H 74,930,291.79 77,998,110.37 3,067,818.58 4% 

I 189,216,770.04 192,575,162.14 3,358,392.10 2% 

J 515,163,983.99 515,163,983.99 0.00 0% 

K 186,488,010.36 231,067,778.36 44,579,768.00 24% 

L 99,495,464.91 85,314,327.33 -14,181,137.58 -14% 
 

 

Fig 4.3: Cost Variation percentage  
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4.3 Performance Measures 

To incorporate various useful measures in to the sector, measures were analyzed as 

relevant to be included in the sector, irrelevant and already considered by the sector. 

The measures was categorized under three headings of Stakeholders Organization & 

project Driver measures, Enablers and results.  

From the analysis Time (100%), cost (100%), quality (100%), health and safety 

(100%) and productivity (98%) were found to be the most implemented measures 

under the enabler’s category to check project condition. While, Environmental 

performance (71%), Functionality of the project (63%), Value for money of a project 

(54%) were recommended as relevant to be included in the road sector to check 

project prominence. These measures contribute for achievement of result measures. 

To assess results obtained from the output of projects executed, profitability (100%) 

and product (100%) is used as a top measure of performance under result category. 

While the utmost measures suggested to be used under result category were 

Community/ End user satisfaction (68%) and Market performance (58%)  

Regarding measures relevant under category of Stakeholders Organization & project 

Driver measures, measures which will contribute for project enablers were found to 

be Technology Adaptability (85%), Effectiveness of Material management (80%), 

Designer/ supervisor performance (73%), Management support & leadership (68%), 

Information & Documentation (68%), Effectiveness of communication (66%), 

Procurement & contract effectiveness (66%), Effectiveness of planning & scheduling 

(59%), Research, Innovation and improvement (56%), Decision effectiveness (53%) 

and Effectiveness of project strategy (53%). These measures were marked as relevant 

to be considered in the road sector beyond 50%, which indicates above average 

sectorial acceptance. The utmost used measures to predict performance were found to 

be People (Human Resource performance) (71%), Time predictability of Construction 

(75%), Cost predictability of Project, Design and Construction (69%), Project team 

performance and Finance (liquidity) management (63%).In general, the finding 

indicates the necessity of incorporating more measures in the road construction sector 

to confirm project and successive organization performance effectiveness. The 

computation for the performance measures is stipulated in the table 4.3. 
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Table 4.3: Performance Measure Analysis 

Performance Measures (%) 

Stakeholders Organization & project Driver measures (%) 

 Me RI IRI  Me RI IRI 

Project manager performance  51 49 0 Procurement & contract 
effectiveness 

34 66 0 

Project team performance 63 37 0 Designer/ supervisor 
performance 

27 73 0 

Cost predictability of 
Project 

69 31 0 
Adherence to contractual terms 47 29 24 

Cost predictability of 
Design  

69 31 0 Technology Adaptability 10 85 5 

Cost predictability of 
Construction 

69 31 0 Effectiveness of planning & 
scheduling 

41 59 0 

Time predictability of Project 61 39 0 Site management 56 36 8 
Time predictability of Design  61 17 22 Information & Documentation 25 68 7 

Time predictability of 
Construction 

75 25 0 Finance ( liquidity) 
management 

63 37 0 

Training and development 59 41 0 Customer Handling 46 36 19 
Effectiveness of Material 
management  

20 80 0 Effectiveness of risk 
management 42 44 14 

Effectiveness of Equipment 
management 

51 49 0 Effectiveness of project strategy 47 53 0 

Research, Innovation and 
improvement 

29 56 15 Business process 47 44 8 

Effectiveness of communication 34 66 0 Decision effectiveness 47 53 0 

People (Human Resource 
performance) 

71 29 0 Effectiveness of Business 
strategy 

61 39 0 

Management support & leadership 32 68 0 Project control & change 
management 34 27 39 

Learning and growth 58 39 3     

   Project Enablers    
Time 100 0 0 Client satisfaction in product 53 47 0 
Productivity 97 3 0 Client satisfaction in  service 56 42 2 

Cost 100 0 0 Value for money of a project 44 54 2 

Quality 100 0 0 Environmental performance 29 71 0 
Health and Safety 100 0 0 Functionality of the project 34 63 3 

 Results   
Profit/Profitability 100 0 0 Community/ End user 

satisfaction 
27 68 5 

Market performance 36 58 7 Product 100 0 0 

* Me is average percentage of measure already implemented in the road construction, 

RI is average percentage of relevant measure, IRI is average percentage of irrelevant 

measure in the road construction  
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4.4 Performance Measurement Methods  

Performance measurement Methods collected for the study was used for the analyses. 

The degree of implementation of, Traditional financial accounting and the modern 

frameworks Balanced Scorecard (BSC), European Foundation for Quality 

Management’s (EFQM), Malcolm Baldridge National Quality Award (MBNQA), 

performance prism, performance pyramid, Key Performance indicator (KPI) and 

result and determinant frameworks were assessed. The traditional financial accounting 

methods and BSC were mostly implemented at 70% and 98 % respectively. KPI was 

used at 51 %.  Regarding the methods, professionals revealed the sector uses a 

performance measures both on project and organizational level but there is no named 

comprehensive pragmatic methods in the road sector to measure performance 

incorporating all the necessary measures with a lesson learned mechanism. The BSC 

and traditional financial accounting methods implemented in the road construction 

sector were used at firm level to measure business performance. For the road 

construction sector, a framework which enables measuring performance considering 

business and project environment were developed here in the study.  

  Table 4.4: Performance Measurement Method Analysis 

Performance Measurement 

Methods 

Client Consultant Contractor  

PMM Respondents  

(Me)cl (Me)co (Me)cn N 

Balanced Score Card 16 6 18 57 70 

Traditional Financial Accounting 16 17 23 57 98 

European Foundation for Quality 

Management 
   57  

Malcolm Baldridge National 

Quality Award 
   57  

Performance pyramid     57  

Performance prism    57  

Key performance indicator  11 18 57 50 

Result & Determinant Framework     57  

*PMM = average percentage of implemented Performance methods, Me= 

Method implemented at either project or organization, cl = client, co = 

consultant, cn= contractor. 
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4.5 Performance Factors 

4.5.1 Performance factors according to the client  

The road construction performance determinant factors are ranked and presented in 

the table 4.5 as per the perspectives of the client. Based on the analysis the first 

ranked critical determinant factor found as inadequate site investigation with a 

relative importance index value of 0.7. The second and third factor was found as poor 

material management and cost management with a value of 0.69 and 0.65 

respectively. Design change and late supply of information for decision are ranked 

equally in fourth place with a RII value of 064. Delays in site mobilization, lack of top 

management support and commitment, change in the scope of the project and failure 

to address safety are ranked as in the six positions with a value of o.63.  

In contrary, No clear dispute resolution procedures for road projects, labor low wages 

and owners are not preparing sufficient fund for project are listed as the lowest three 

factors with 0.46, 0.45 and 0.44 RII value respectively. 

Table 4.5: Performance factor analysis from the client’s perspectives 

 
performance Factors RII* Rank 

1 Inadequate site investigation 0.70 1 
2 Poor material management (Delay in Material procurement,  

delivery & Improper Quality control) 
0.69 2 

3 Cost management problem: lack of accurate & Realistic Cost 
Estimation  and Cost Control 

0.65 3 

4 Design change 0.64 4 
5 Late supply of information for decision 0.64 4 
6 Delays in site mobilization 0.63 6 
7 Lack of top management support and commitment. 0.63 6 
8 Change in the scope of the project 0.63 6 
9 Failure to address Safety 0.63 6 
10 Lack of competent project manager 0.61 10 
11 Delay in performing inspection and testing 0.60 11 
12 Poor communication & coordination among labors 0.60 11 
13 Delay in progress payments to contractor / consultant 0.59 13 
14 No regular site inspections on road projects 0.59 13 
15 Design management problems 0.59 13 
16 Improper planning and scheduling 0.58 16 
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17 Poor financial management 0.58 16 
18 complex financial processes in client organizations 0.56 18 
19 Late engagement of consultants 0.55 19 
20 Misuse of advance payment 0.55 19 
21 Luck of competent Project team leader 0.55 19 
22 Poor Equipment Management 0.55 19 
23 Improper Quality assurance and Control 0.55 19 
24 Luck of Skillful and experienced human resource with in firms 

related to site works. 
0.54 24 

25 Delayed commencement of works 0.54 24 
26 Low Labor productivity 0.54 24 
27 Improper construction methods 0.54 24 
28 Mistakes and discrepancies in contract documents 0.53 28 
29 Lack of effective Communication system 0.51 29 
30 Poor workmanship Resulting Defective Work  and Rework 0.51 29 
31 poor Site Management 0.50 31 
32 Low speed of decisions making 0.49 32 
33 Contract management problem: Weaknesses in planning, 

supervision and monitoring of contracts. 
0.48 33 

34 No clear dispute resolution procedures for road projects 0.46 34 
35 Labor low wages 0.45 35 
36 Owners are not preparing sufficient fund for project 0.44 36 
 

*RII = relative importance index, W= weight given by the respondents,   A= 

highest weight, N = the total number of respondents 

4.5.2 Performance factors according to the consultant  

Based on the respondents’ perspectives at organization and project site, the consultant 

view towards the performance factors in the road construction are ranked as seen in  

the table 4.6.  

Table 4.6: performance factor analysis from the consultants’ perspectives 

 performance Factors RI Rank 

1 Design change 0.62 1 
2 No regular site inspections on road projects  0.55 2 
3 Lack of effective Communication system  0.54 3 
4  Misuse of advance payment 0.54 3 
5 Improper planning and scheduling  0.53 5 
6 Cost management problem: lack of accurate & Realistic 

Cost Estimation  and Cost Control 
0.52 6 

7 Lack of top management support and commitment.  0.52 6 
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8 Poor material management (Delay in Material 
procurement,  delivery & Improper Quality control)  

0.52 6 

9 Inadequate site investigation 0.51 9 
10 Design management problems 0.51 9 
11 Poor workmanship Resulting Defective Work  and Rework 0.51 9 
12  complex financial processes in client organizations 0.51 9 
13 Low Labor productivity 0.49 13 
14 No clear dispute resolution procedures for road projects 0.49 13 
15 Mistakes and discrepancies in contract documents 0.49 13 
16 Poor financial management  0.49 13 
17 Change in the scope of the project  0.49 13 
18 Lack of competent Project team leader  0.49 13 
19 Delay in progress payments to contractor / consultant 0.48 19 
20 Failure to address Safety 0.48 19 
21 Poor Equipment Management  0.48 19 
22 poor Site Management  0.48 19 
23 Poor communication & coordination among labors 0.47 23 
24 Low speed of decisions making 0.47 23 
25 Contract management problem: Weaknesses in planning, 

supervision and monitoring of contracts. 
0.47 23 

26 Late supply of information for decision   0.47 23 
27 Late engagement of consultants  0.47 23 
28  Lack of competent project manager  0.47 23 
29 Improper construction methods   0.47 23 
30 Delayed commencement of works  0.46 30 
31 Delay in performing inspection and testing 0.46 30 
32 Improper Quality assurance and Control  0.46 30 
33 Delays in site mobilization 0.45 33 
34 Lack of Skillful and experienced human resource with in 

firms related to site works. 
0.44 34 

35 Owners are not preparing sufficient fund for project 0.39 35 
36 Labor low wages 0.39 35 

*RII = relative importance index, W= weight given by the respondents,   A= 

highest weight, N = the total number of respondents 

The leading performance factor is design change with a RII value of 0.62. The second 

factor with a RII value of 0.55 is taken as no regular site inspections on road projects. 

In equal value, lack of effective communication system and misuse of advance 

payment are ranked in third place with a value of 0.54. Improper planning and 

scheduling in fifth position with value of 0.53 and on equal base, cost management 

problem: lack of accurate & realistic cost estimation and cost control, lack of top 

management support and commitment and poor material management (delay in 
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material procurement, delivery & improper quality control) took the sixth position 

with 0.52 RII value.  

Similarly, with 0.51 RII value: inadequate site investigation, design management 

problems, poor workmanship, resulting defective work and rework and complex 

financial processes in the client organizations are ranked as the ninth performance 

factor. With a last ranking number thirty five, both owners are not preparing sufficient 

fund for project and low wages for labor are shown with a RII vale of 0.39.  

4.5.3 Performance factors according to the contractor 

The performance factors with in the road construction as per joint perspective of 

professionals of the contractor working in project site and organizations the RII 

analysis and ranking is clearly stipulated in the table 4.7.   Cost management problem: 

lack of accurate & realistic cost estimation and cost control and low labor productivity 

are both ranked as first with 0.52 RII value.  

Similarly, inadequate site investigation and design change are ranked in third place 

with a value of 0.50. While,  poor workmanship resulting defective work  and rework, 

improper quality assurance and control , delay in performing inspection and testing, 

late supply of information for decision , lack of competent project team leader, poor 

material management (delay in material procurement,  delivery & improper quality 

control) are ranked with a similar RII  value of 0.49.  In the last rank, owners are not 

preparing sufficient fund for project, low speed of decisions making and late 

engagement of consultants are ranked with equal RII value of 0.41. 

Table 4.7: performance factor analysis from the contractor perspectives 

 performance Factors RI Rank 
1 Cost management problem: lack of accurate & Realistic Cost 

Estimation  and Cost Control 
0.52 1 

2 Low Labor productivity 0.52 1 
3 Inadequate site investigation 0.50 3 
4 Design change 0.50 3 
5 Poor workmanship Resulting Defective Work  and Rework 0.49 5 
6 Improper Quality assurance and Control  0.49 5 
7 Delay in performing inspection and testing 0.49 5 
8 Late supply of information for decision   0.49 5 
9 Lack of competent Project team leader  0.49 5 
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10 Poor material management (Delay in Material procurement,  
delivery & Improper Quality control)  

0.49 5 

11 No clear dispute resolution procedures for road projects 0.48 11 
12  Misuse of advance payment 0.48 11 
13 Poor communication & coordination among labors 0.48 11 
14 Change in the scope of the project  0.48 11 
15 Contract management problem: Weaknesses in planning, 

supervision and monitoring of contracts. 
0.48 11 

16 Improper construction methods   0.48 16 
17 No regular site inspections on road projects  0.48 16 
18 Delay in progress payments to contractor / consultant 0.48 16 
19 Poor financial management  0.47 19 
20 Lack of Skillful and experienced human resource with in firms 

related to site works. 
0.47 19 

21 Delays in site mobilization 0.47 19 
22 poor Site Management  0.47 19 
23 Lack of top management support and commitment.  0.46 23 
24 Mistakes and discrepancies in contract documents 0.46 23 
25 Delayed commencement of works  0.46 23 
26 Design management problems 0.45 26 
27 Poor Equipment Management  0.45 27 
28 Failure to address Safety 0.45 27 
29 Improper planning and scheduling  0.44 29 
30  Due to complex financial processes in client organizations 0.44 29 
31  Lack of competent project manager  0.44 29 
32 Labor low wages 0.43 32 
33 Owners are not preparing sufficient fund for project 0.41 33 
34 Low speed of decisions making 0.41 33 
35 Late engagement of consultants  0.41 33 
36 Lack of effective Communication system  0.41 33 

*RII = relative importance index, W= weight given by the respondents,   A= 

highest weight, N = the total number of respondents 

4.6 Performance Measurement Framework 

4.6.1 Concept and formulation of the measurement framework 

For this study, comprehensive framework for the road construction sector was 

proposed to highlight how to measure performance in an integrated approach. The 

Performance measurement framework can serve as an aid to construct road projects 
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successfully and assure organization effectiveness. The framework proposed 

considers the basic characteristics of the road construction sector.  

 Construction business is a project based and project success bring organization 

effectiveness 

 Project environment and organizational environments are inter linked 

 Various needs of stakeholders can impose positive or negative effect on the project 

success. 

 The existence of so many factors which drive project and business performance 

  Every project is very different and fits differently onto the strategic map of an 

organization, the critical factors to be measured change from project to project 

(Gries and restrepo, 2011).  

This research toke the components in the road construction sector as clients, 

consultants, and contractors with regard to their respective companies and projects. 

Projects are subsystem of organization portfolio of work.  This shows the interaction 

of the project environment with that of each component of the consultant, contractor 

& client organizations.  The project participant particularly, each major stakeholders 

have an effect on both the project and business environment. The interactions of each 

stakeholder organization with in a project and its imposing effect used as a base to 

develop the comprehensive performance measurement framework components. The 

comprehensive performance measurement framework makes the possibility of 

identifying and using a list of suitable performance measures depends on uniqueness 

of a particular project and situational factors that might affect the project.  A study of 

Mbugua et al, (1999) noted more important had to be given than presenting a list of 

critical success factors, is the need to have a holistic, strategic framework for 

identifying and implementing the required factors. These factors will of course vary 

from company to company, and from time to time, depending on the current business 

environment. However, the framework will ensure that the appropriate measures are 

consistently selected and implemented. The business environment with in the 

construction Industry is dynamic and changes depending on project uniqueness and 

requires developing a well suited strategy for the framework.  



 

66 
 

4.6.2 Key components of the measurement framework  

For the framework to be implemented, organizational Goals, strategic objectives, 

performance dimensions, organization and project drivers, enablers, performance 

factors and results were considered.  

Table 4.8: key components of the measurement framework  

Framework component Terminology 

Goal  The reason for the stakeholders organization 

doing business 

Stakeholders requirement Interest of various stakeholders from the project 

output and outcome. 

Strategic objectives Comprehensive action plan that emanates from 

Goal and stakeholder requirement   

Performance Dimension Category for the strategic objective created 

Major Stakeholders Organization 

& project Driver measures  

Determine the organization and project 

measures as determinant of project achievement 

Project Enablers. Indicate the statues of the project in terms of 

indicators 

Result Determine degree of stakeholders business 

operation success against strategy seated. 

Performance Factor Factors which cause performance problem 

The strategic objectives must be developed from either goal or external stakeholder’s 

requirement. In the road construction sector there are various strategic objectives that 

can be accepted pertinent to a particular project or organizational business 

performance, such as  to increase the road density, to increase profit /revenue, to 

increase customer satisfaction, to increase community satisfaction, expansion of 

market share,  enhancing employee satisfaction, reducing pollution, enhancing 

training & education, continuous improvement & increase in size  these examples 

were accepted by the major stakeholders in this study. 

The strategic objectives could help to create performance dimensions like product, 

financial, customer, community, market, people, environment, training and 

development and learning and growth. This could be a base for the rise of measures 
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for the desired end result of project based organizations. However, to reach to the end 

result of business result, project enabler measures has to be placed. Enablers are 

affected by the major stakeholder’s (client, consultant and contractor) organization 

and project drivers, while areas where performance deviation exists could be seen 

through enablers and results. These could serve as a feedback tool for the 

stakeholders’ project and organizational level performance. The deviation in 

performance can help to develop issue based strategy. The framework was 

constructed as an improvement and flexible tool, which helps stakeholders to 

incorporate necessary measures of any number in to the project and organization 

drivers to assure project success. The framework flow is clearly stipulated in appendix 

B of this thesis.  

4.6.3 Framework application  

The framework could be used by either of the stakeholders by setting their strategic 

objectives from their goal and external environment constraints. This could help each 

stakeholder to improve their organization and project performance by measuring 

project success determinant factors. The framework could also be implemented by the 

stakeholder’s cooperation to set their impact to the project success through the 

organization and project driving measures and achieve the project by minimizing their 

performance gaps. The important measures to be incorporated in the framework can 

be adjusted with the changing environment in the road sector.  

To sum up, the framework contributes to the practice of measuring performance in the 

road construction sector and foster project success. The principles provided here could 

bring a dynamic shift in measuring performance in the road sector in an integrated 

way and serve as a base to shift from self-centered performance measurement system 

to an integrated measuring system. That gives a chance of selecting suitable measures 

for each unique project to be constructed and communicate performance among each 

stakeholder in a modernized way. 
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CHAPTER 5 SUMMARY, CONCLUSION AND RECOMMENDATION 

5.1 Summary 

This research was undertaken to study road construction performance measurement 

practice. It mainly considered project and organization level performance 

measurement practice at the major stakeholders (client, contractor and consultant) 

perspectives. These helped to get the general picture of the road construction sector 

performance measurement practice. The main objective of this study took the road 

construction sector in view of projects overseen by Addis Ababa city road authority. 

The area of the study was limited in Addis Ababa. Sample projects and organization 

of stakeholders were chosen using census and sampling formula. AACRA was 

considered as the client. Recently undertaken projects were found to be 17 and used 

for the study. Project Consultant and contractor organizations that were recently 

rolling and undertaking construction were found to be 12 and 21 respectively. The 12 

consultant organizations were used for the study as it is. While, Sampled 17 

contractor organizations were considered for the study. To get a valuable data, 

questionnaire was prepared and distributed to professionals working in both project 

and organization level. The questionnaire was structured with questions regarding 

performance measurement methods, performance factors, performance measures and 

probable strategic objectives. The professionals were selected randomly. There 

dissemination was computed as a percentage of Client Professionals at Project site 2% 

and organization 26%. Consultant Professionals at Project sites 11% and 

organizations 19%. Similarly, contractor Professionals from Project site and 

organization were 14% and 28% respectively.  Based on the collected data, the 

analysis of the study was computed using Average percentage and RII. The result of 

the analysis revealed important performance measures for the road construction 

project performance measurement, critical performance factors and methods 

implemented. Depending on the findings, performance measurement framework was 

proposed for the road sector relying on the analysis and concept obtained from 

studying of various project and organization based performance measurement 

methods strength, characteristics and weakness. This framework was planned and 

elaborated to be used as a means for assessing performance depending on defined 
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components and project organization characteristics. The framework provides a 

possibility of integrating necessary measures and predictable performance factors. 

5.2 Conclusion 

From the result of the analysis made on the road construction performance 

measurement practice, the following conclusions were drawn:   

 The important measures necessary to be included in the road construction sector 

beyond the widely implemented performance measures (time, cost, quality, 

safety, productivity and profitability) were found to be technology adaptability, 

effectiveness of material management, designer and supervisor performances.  

 The performance measurement methods, traditional financial accounting and 

balanced score card were found to be the highest Practiced Performance 

Methods. 

 The performance factors that were ranked critical, from the consultant side were 

found to be, design change (RII=0.62), absence of regular site inspection 

(RII=0.55) and lack of effective communication system (RII=0.54). From the 

client side, inadequate site investigation (RII = 0.7), poor material management 

(RII = 0.6) and poor cost management (RII = 0.6) were found to be the utmost 

performance factors. Similarly, from the contractors side, cost management 

problem and low productivity (RII=0.52), inadequate site investigation and 

design change (RII = 0.5) were found to be the highest performance factors. 

 Depending on the nature of project based organizations and performance factors 

tendency to cause construction problem, Performance measurement framework 

was proposed to be considered by the road construction sector. The framework 

comprises organizational Goals, strategic objectives, performance dimensions, 

organization and project drivers, enablers, performance factors and results. To 

implement the framework Strategic objectives could be developed from either 

goal or external stakeholders needs. This helps to develop project and 

organization driver measures and fix the performance dimension as a base for the 

end result. Though, Project enabler measures could be derived from major 

stakeholder’s (client, consultant and contractor) organization and project drivers 

and act as input to the end result. If there is any deviation in performance it can 

be noticed through enablers and results. Existing performance problems can also 
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serve as a feedback tool for stakeholders’ performance in project and 

organizational level. It can also use to develop issue based strategy and project 

and organization driver measures.  

5.3 Recommendation 

This research mainly touches the road construction sector performance measurement 

practice, through the view of the major stakeholders. The result of the research helps 

to draw the following recommendation for the sector:  

 Performance problems such as delay, cost overrun, safety problems, poor 

quality and others in the road construction projects should be reduced by 

identifying the performance factors such as inadequate site investigation, poor 

material and cost management problem, design change and others, which 

initiate the problem at project and organization level.   

 Stakeholders should properly measure performance in the road construction 

sector to grasp project success and their respective organization effectiveness 

by setting the required performance measures.  

 Performance measures beyond the commonly used time, cost, quality, safety, 

productivity and profitability should be considered such as technology 

adaptability, effectiveness of material management, designer and supervisor 

performances. 

 Performance measurement should be done by the joint cooperation among the 

stakeholders starting from onset of the project and should be supplemented by 

suitable comprehensive performance measurement method. 
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APPENDIX A 

QUESTIONNAIRE 

 

1 Questionnaire aime 

The Aim of the Questionnaire is to look towards the current performance 

measurement practice at organization and project level in the road sector. To attain the 

study, mainly the measurement methods, performance factors and measures are 

covered. Please do give your genuine response. [All the information you will provide 

is confidential and used for research purpose only]. 

 

2. General Information 

 

 Name of respondent (optional) ___________________________ 

 Phone No. (optional)  ___________________________________ 

 Email (optional) _______________________________________  

 Name of your company/project (optional): ____________________________ 

 Please state your job title _______________________________  

 Please indicate the number of years of your work experience_____________ 

 Type of Stakeholder you represent   consultant         contractor           client  
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3. Performance measurement methods applied in the road construction 
project sites and in the firms 

The performance measurement methods/frameworks with their measurement 

dimensions are presented in the table below. Please do tick on the appropriate spaces.  
 

  

Performance Measurement methods 

Used in 

Site Firm 

1 Balanced scorecard (BSC): Customer, Internal processes, Learning and 
Growth, Financial 

  

2 Traditional financial accounting: return on assets (ROA), return on 
investment (ROI), profit margin, earnings per share, value per 
employee..etc. 

  

3 European foundation for quality management (EFQM): 
Enablers: Leadership, People management, Policy and strategy, 
Resources, Processes  Results: People satisfaction, Customer 
satisfaction, Impact on society, Business results 

  

4 Malcolm Baldridge National Quality Award (MBNQA): 
Leadership, Strategic, Customer, Workforce, Operations and Results 

  

5 Performance Pyramid (Strategic Measurement Analysis and 
Reporting Technique: SMART): market, financial, cash flow and 
profitability, customer satisfaction, flexibility, productivity, quality, 
delivery, cycle time, waste  

 

 
 

 

 

6 Performance Prism: Stakeholder satisfaction, strategies, processes, 
capabilities, stakeholder contribution 

  

7 Key performance indicators: Time, Cost, Predictability Cost, 
Predictability Time, Client Satisfaction – Product, Client Satisfaction 
– Service, Defects, Productivity, Profitability & Safety 

  

8 Result and Determinant Framework   
 

 If no method is applied to measure performance, please do tick on the table below 

No method used  
         

 Please list any other performance measurement methods which either you 

know or implement in your particular firm or site or in other. 
 

  

Performance Measurement Methods 

Used in 

Site Firm 

1.     

2.     
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4.  Factors that determine road Construction Projects Performance: 

List of performance factors that might determine construction project performance is 

presented. Please tick your judgment in one of the respective number (1 to 5). Each 

number stands for the following: 


1. Strongly disagree 2. Slightly agree 3. Agree   4. Strongly agree 5.  Extremely 

Agree 

No Performance Factors 1 2 3 4 5 
1.  Lack of effective Communication system       
2.  Design change     
3.  Mistakes and discrepancies in contract documents     
4.  Design management problems     
5.  Lack of top management support and commitment.      
  Improper planning and scheduling      
  Contract management problem: Weaknesses in planning, supervision 

and monitoring of contracts. 
    

  Delay in progress payments to contractor / consultant     
 Owners are not preparing sufficient fund for project     

 Due to complex financial processes in client organizations     
  Cost management problem: lack of accurate & Realistic Cost 

Estimation  and Cost Control 
    

  Poor financial management      
  Inadequate site investigation     
  Change in the scope of the project      
  Late engagement of consultants      
  Delay in performing inspection and testing     
  No regular site inspections on road projects      
  Lack of Skillful and experienced human resource with in firms 

related to site works. 
    

  Delayed commencement of works      

   Misuse of advance payment     
  Delays in site mobilization     
  Low speed of decisions making     
  Late supply of information for decision       
   Lack of competent project manager      
  poor Site Management      
  Poor material management (Delay in Material procurement,  delivery 

& Improper Quality control)  
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  Lack of competent Project team leader      
  Poor Equipment Management      
  Failure to address Safety     
  No clear dispute resolution procedures for road projects     
  Low Labor productivity     
  Poor communication & coordination among labors     
  Poor workmanship Resulting Defective Work  and Rework     
  Labor low wages     
  Improper construction methods       
  Improper Quality assurance and Control      

 

If any other performance factors please list in the table below: 

No Performance Factors 

1  

2  

3  

5 Performance measures for the road construction  

Which performance measures are recently being used to predict performance of road 
construction at project and/or company level? If not measured, please also suggest 
which measures are important to be considered as (relevant) or not essentially needed 
as (irrelevant) by ticking on the relevant and irrelevant e-box respectively.  
 

Performance Measures 
Recently measured at: put on as a measure 

The road sector relevant irrelevant 
Stakeholders Organization & project Driver measures 

1. Customer Handling    

2. Project team performance    

3.  
Cost predictability of 

Project    
Design    

Construction    

4. 
 
Time predictability of 
 

Project    

Design    

Construction    

5. Effectiveness of risk management    

6. Productivity     

7. Training and development    
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8. Effectiveness of Material management   
  

9. 
Effectiveness of Equipment 
management  

 
 

10. Research, Innovation and improvement    

11. Effectiveness of communication    

12. People (Human Resource performance)    

13. Project manager performance    

14. 
 

Effectiveness of 
Business strategy    
project strategy    

15. Management support & Leadership    

16. Business Process    

17. Learning and Growth    

18. Information & Documentation    

19. Finance ( liquidity) management    

20. Procurement & contract effectiveness    

21. Designer/ supervisor performance    

22. Adherence to contractual terms    

23. Technology Adaptability    

24. Effectiveness of planning & scheduling    

25. Site management    

26. Decision effectiveness    

27. Project control and Change 
management 

 
 

 

Project Enablers  
28. Time    

29. Cost    

30. Quality    

31. Health and Safety    

32. Client satisfaction in product    

33. Client satisfaction in service    

34. Environmental performance    

35. Value for money of a project    

36. Functionality of the project    
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Results 
37. Community/ End user satisfaction    

38. Profit/Profitability    

39. Market performance    
 

 If any other Performance measures you might think necessary to be  

measured  at firm and projects level please do fill on the next blank space 

 Performance Measures Suggested for: 
1  Project company 
2    
 

6 Sector wise Performance Dimension and Probable Strategic Objectives 

List of probable strategic objectives and performance dimensions are presented by 

considering business targets with in the road construction sector. Please do thick 

whether the stated dimensions are acceptable or not. 

 Strategic Objectives Performance Dimension Acceptable  Not-
Acceptable 

1. To Increase the road density product   

2. To increase profit (revenue) Financial   

3. To increase Customer satisfaction 
Customer/Stakeholders 

  

4. To increase Community satisfaction   

5. Expansion of Market Share  Market   

6. Enhancing employee satisfaction People   

7. Reducing pollution Environment   

8. Enhancing training & education Training and 

Development 

  

9. Continuous improvement & 

increase in size 
Learning and Growth 

  

10. Aid the societal development Social  Responsibility   

 If any other performance Dimension and strategic objectives, please write on the Table

 Strategic Objectives Performance Dimension Remark 

1.   
Applied in the 

Road construction 
Sector 

2.   

3.   
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APPENDIX B 

PERFORMANCE MEASUREMENT FRAMEWORK 

 

 

 

 

 

 

 

 

 

  

 

 

 

  

Measures PI Result Target VI 

     
 

      

     

     

 
 

       

 
  

Measures PI Result Target VI 

     

      

Measure PI  Result Target VI 
      

       
 

Customers 

Stakeholders Requirement 

Investors 

Major Stakeholders 
Organization and Project 

Drivers 

Goal 

Strategic Objectives 
Regulatory 

Project Enablers 

Performance factors 

Result 

Performance Dimension  

Other
s

Where:  pi- sub - performance Indicators, Vi- visual indicators 
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Organization & project Drivers Strategic Objectives Performance Dimension Goal Performance problem 

 Customer Handling 
 Environmental performance 
 Productivity  
 Cost predictability of Design /Project 
 Cost predictability of Construction 
 Time predictability of Design /Project 
 Time predictability of Construction 
 Effectiveness of risk management 
 Project team performance 
 Training and development  
 Effectiveness of Material management  
 Research, Innovation and improvement 
 Effectiveness of communication  
 People (Human Resource) 
 Project manager performance  
 Effectiveness of Business strategy 
 Effectiveness of project strategy 
 Management support & Leadership  
 Business Process 
 Learning and Growth 
 Information & Documentation 
 Finance (cash) liquidity 
 Procurement & contract effectiveness 
 Designer/ supervisor performance 
 Adherence to contractual terms 
 Technology Adaptability  
 Effectiveness of planning & scheduling 
 Site management 
 Decision effectiveness 
 Project control and Change management 
 Market performance 

 To Increase the road 
density 

 To increase profit 
(revenue) 

 To increase Customer 
satisfaction 

 To increase Community 
satisfaction 

 Expansion of Market  
 Enhancing employee 

satisfaction 
 Reducing pollution 
 Enhancing training & 

education 
 Continuous improvement 

& increase in size 
 Aid the societal 

development 

 product 
 Financial 
 Customer/Stakeholders 
 Market 
 People 
 Environment 
 Training and Development 
 Learning and Growth 
 Social  Responsibility 

 

 To be competitive in the 
international/national 
market 

 To provide road 
development for 
mobility 
 

 Lack of effective Communication system  
 Design change 
 discrepancies in contract documents 
 Design management problems 
 Lack of top management support and 

commitment.  
 Improper planning and scheduling  
 Cost management problem 
 Poor financial management  
 Inadequate site investigation 
 Change in the scope of the project  
 Late engagement of consultants  
 Delay in performing inspection and testing 
 No regular site inspections on road projects  
 Delayed commencement of works  
 Misuse of advance payment 
 Delays in site mobilization 
 Low speed of decisions making 
 Late supply of information for decision   
 Lack of competent project manager  
 poor Site Management  
 Poor material management (Delay in Material 

procurement,  delivery & Improper Quality 
control)  

 Lack of competent Project team leader  
 Poor Equipment Management  
 Failure to address Safety 
 Low Labor productivity 
 Poor workmanship Resulting Defective Work  

and Rework 
 Improper Quality assurance and Control 

Stakeholders Requirement 
Customer /Community 
 quality of product  
 comfortable Environmental   
 on budget  
 safety  
 on specification and 

contract terms  
 on time  
 functionality/purposeful 
Investor  
 cash flow performance 
 return on investment 

 
Regulatory 
 Adherence to law 
Suppliers  
 on time payment 
 Stability of delivery 

schedule 

  Result 
 profitability 
 Customer  reputation 
 Community  Support 

and cooperation 
 Market share 

percentage 
 employee benefit 
 Road coverage 

percentage 
 

Enablers 
Time 
Cost 
Quality 
safety 
environment 
Customer product. 
satisfaction 
customer service 
satisfaction 
functionality 
Value for money  
Community/ End user 
satisfaction 

Framework Measures 
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