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ABSTRACT

The project management process is complex, usually required extensive and collective attention to a broad aspect of human, budgetary and technical variables. In addition, projects often possess a specialized set of critical success factors in which if addressed and attention given will improve the likelihood of successful implementation. On the other hand if these factors were not taken seriously might lead to the failure of the project management. As projects are being used widely in the manufacturing industry, it is therefore, vital to identify factors that contribute to the successful implementation of project and to identify the factors’ relative importance as the project journeyed throughout its life cycle. This paper, therefore, identifies what are the influencing factors for the success of the project, particularly in the Malaysian context. Being a conceptual paper, this paper provides a framework that identifies the factors for the project success. The framework is expected to be tested empirically using data from manufacturing firms in Malaysia.
INTRODUCTION
The manufacturing sector has been the engine of the growth of the Malaysian economy for the past 30 decades. This is seen by the steady growth of new investments and re-investments by multinational corporations (MNC) particularly in the electrical and electronic sector as well as local companies. As of the statistics published by the Department of Statistics Malaysia in the first quarter of 2006, the manufacturing sector contributes the highest export value which estimated to RM25.5 billion as of first quarter of 2006. Large-scale engineering and construction projects have traditionally dominated the subject of project management and implementation.  According to Pinto (1986), the project management process is complex, usually required extensive and collective attention to a broad aspect of human, budgetary and technical variables. In addition, projects often possess a specialized set of critical success factors in which if addressed and attention given will improve the likelihood of successful implementation. On the other hand if these factors were not taken seriously might lead to the failure of the project management.

RESEARCH PROBLEM
The use and management of projects has risen to a new prominence, with projects seen as critical to economic in both the private and public sectors. The reason behind the expansion of project-based work typically arise due to the new challenging environment and opportunities brought about by technological developments, the shifting boundaries of knowledge, dynamic market conditions, changes in environmental regulations, the drive towards shorter product life cycles, increased customer involvement and the increased scope and complexity of interorganizational relationships (Bredillet, 2005).
Business today is operating under high level of uncertainty, projects implementation are open to all sorts of external influence, unexpected events, ever growing requirements, changing constraints and fluctuating resource flows. This clearly shows that if projects are applied and steps are not taken in order to manage them effectively and efficiently, the chance of failure is high. In 1994 the Standish Group, a renowned market research and advisory firm in the United States reported that only 9 percent of projects in large companies were successful, the major reasons listed for failure were not completed by initial deadline, cost overruns and content deficiencies or not meeting the original scope. Five years later, under the same nature of survey, the Standish Group reported that over half of mainly IT projects cost189% of their original estimates. 
Project management consultants such as IT Cortex and American Management Association have identified common problems in project management such as lack of project management skills, scope creep, poorly defined objectives, high staff turnover, insufficient resources, poor follow up, insufficient authority given to the project managers and no common project management methods adopted in the project team. Based on the statistics published by Malaysian Industrial Development Authority (MIDA) in August 2006, the number of approved manufacturing projects has increased by over 15% since year 2001. This approved manufacturing projects amounted to a total capital investment of over RM31,000 million in 2005 from both local and foreign investments, an increased of 8% from the previous year. 51% were successfully implemented and mostly comprised of production and machine installation projects, whereas 48.7% was in active planning stage. Only 0.3% of the total projects approved was temporary shelved due to certain unavoidable reason.
In reference to the emerging importance of projects (as discussed in previous paragraph), the widespread use of projects in organizations and in multiple industries today is the driving force in the search for factors that influence project success. T As projects are being used widely in the manufacturing industry, it is therefore, vital to identify factors that contribute to the successful implementation of project and to identify the factors’ relative importance as the project journeyed throughout its life cycle. This is also supported by an empirical study conducted by Belassi and Tukel (1996) where manufacturing respondents accounted for 40.7% of the total respondents in which product development projects were most common. This study is primarily conducted to answer the following research questions:

1.
What are the criteria used to measure the success of a manufacturing based project?

2.
What are the significant factors that contribute to a project success in manufacturing sector?
LITERATURE REVIEW
PROJECT MANAGEMENT
A project can be characterized by a few elements such as objectivity as it is definable with result, output or product, complexity with normally interrelated activities and large number of different tasks, unique where it is usually a “one-off” assignment, uncertainty as it has element of risk, temporary with its well defined beginning and end and lastly operate in a life cycle as emphasis and resource needs change during the life of the project. In contrary, project management is defined as the process of controlling the achievement of the project objectives, using the existing organizational structures and resources and manage the project by applying a collection of tools and techniques without interrupting the routine operation of a company (Munns & Bjeirmi, 1996). Some of the functions of project management are defining the work requirement, allocating resource needs, planning the execution of work required, monitoring the progress of the work and taking action to unexpected events that took place (Munns & Bjerimi, 1996). Clarke (1999) however stressed that project management is only a tool to help the process of change and when used timely can leads to problem solving of critical issues for an organization. 

PROJECT SUCCESS
Success is an interesting word and a word that is so general and wide in nature that it is difficult to define and obtain mutual agreement when asked from different individual. Judgev and Muller (2005) in their article mentioned that in order to define what success means in the project context is like gaining consensus from a group of people on the definition of “good art.” Project success is a topic that is frequently discussed and yet rarely agreed upon (Baccarini, 1999: p. 26). Based on a current study conducted by Crawford, Pollack and England (2006) to uncover the journal emphases over the last 10 years in the field of project management, it is found that the study of project evaluation and improvement has gained increase significance. This implies that more studies have been directed to the area of project management and project success. Generally, the views on project success have evolved over the years from simple definitions that were limited to the implementation phase of the project life cycle to definitions that reflect an appreciation of success over the entire project and product life cycle (Judgev & Muller, 2005).

CRITERIA TO MEASURE PROJECT SUCCESS
The very famous and well-known “Golden Triangle” or “Iron Triangle”, have been traditionally used as criteria to measure project success. This “Golden Triangle” refers to the basic criteria of cost, time and quality. Project success will be accorded if it is completed within the budgeted cost, implemented on time and to quality parameters requested. However, these criteria have received many critics for being inadequate in determining project success, customer opinion and contact was minimal and no long term follow-up effort was established. Over the time, various attempts have been made either to add more dimensions to the basic criteria or to abstract to fewer dimensions (Atkinson, 1999). 
Later it is observed that other researchers try to extend the measurement of process to include perception from the client, this is not surprising as this is an era where the concept of Total Quality Management (TQM) has begin to evolve where customer satisfaction is one the most important element to measure performance. In an effort by Kerzner (1998) in his book, In Search of Excellence in Project Management, he identified 5 criteria that can be used to measure project success. The criteria are completed in time, within budget, completed at the desired level of quality, accepted by the customer and resulted in customers allowing the contractor to use them as a reference (Kerzner, 1998: p. 25).   Further exploration through the literature reveal that researchers were now extending the measurement of project success to the after delivery stage in contrast to the early literature where emphasis was given to measurement criteria on the project management stage. One of the researchers, Atkinson (1999) in his study extended the measurement of project success beyond the The Iron Triangle; he proposed a new way to consider project success criteria called the Square Route. 
The three additional success criteria categories are the information system which looks into the maintainability, reliability, validity and the quality of the information used, benefits as perceived in the organization which can be measured in terms of improved efficiency, effectiveness, increased profits, organizational learning and lastly benefits or effectiveness  of the project as perceived by the stakeholder community such as satisfaction of users, social and environmental impact and personal development, to name a few. The elements under these three new criteria categories are not exhaustive and can be added whenever an appropriate and applicable element is identified to be deemed related to the individual project being measured. Refer to Figure 2.1.
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Figure 2.1: The Square Route (Atkinson, 1999)

Criteria are the set of principles or standards by which judgement is made. The article written by Lim and Mohamed (1999) proposes to classify project success into two categories: the macro and micro viewpoints. The macro viewpoint of project success is determined by two criteria which are completion and satisfaction whereas the completion criterion alone is sufficient to determine the micro viewpoint of project success (Lim & Mohamed, 1999). The macro viewpoint of project success will address question like: Is the original project concept achieved? If it is then the project is consider to be successful and vice versa. This can only be known at the operational phase of the project and the achievement depends on the users or stakeholders. The micro viewpoint of project success on the other hand deal with project achievements in smaller component levels and usually referred to at the conclusion of the project. Refer to below pictorial representation of the criteria and factors as applied to project success.

[image: image3.wmf]Independent Variables

Dependent Variable

Moderating Variable



Communication

Trouble Shooting

Project Success  In 

Manufacturing

Personnel

Technical Tasks

Client Acceptance

Monitoring and Feedback

Project Mission

Top Management Support

Project Schedule/Plan

Client Consultation

Project Life Cycle

[image: image4.jpg]





The criteria for measuring project success must be established at the beginning of the project, otherwise team members and project leader will find they heading into different directions and the result of the project will not be successfully determined due to difference in perception, emphasis and objectives (Baccarini 1999).  Four success dimensions have been classified by Shenhar (1997). The first dimension is the efficiency which is not limited by the dimension of time, cost and quality but can be extended to number of engineering changes prior final design release, production efficiency and yield, efficiency of purchase order and safety measures. Organization need to be caution as not to limit the measurement of success using efficiency measures as these efficiency measures are basically measuring project success in the implementation success and does not represent the total success of the project. The second dimension is the impact on the customer or end user followed by the third dimension which is impact on the organization. Lastly the success of the project need to be measured by the way it helps the organization to move and prepare for the future. Questions like does the project explore new opportunities for further markets, ideas, innovations and products? Does the project management build new skills, develop new technologies and core competencies need to be addressed before determining the success of the project. 

FACTORS CONTRIBUTED TO PROJECT SUCCESS
Developing or identification of success factors has dominated the field of project management from 1980s to 2000. Many researchers have tried to a certain extent to identify success factor for project management. These includes Kerzner (1987), Pinto and Slevin (1987), Pinto, Slevin and Dennis (1989), Clarke (1999), Cooke Davis (2002) and Muller (2003). The following paragraphs are dedicated in reviewing the main contributors in setting the success factors and the literature review shall be summarized using state of the art table as in Figure 2.2

PINTO’S MODEL OF TEN CRITICAL SUCCESS FACTORS OF THE PROJECT MANAGEMENT PROFILE
Pinto and others have published a number of articles between 1987-1990 on critical success factors and has established a widely known accepted 10 critical success factors.  Pinto used a fifty-item instrument called Project management Profile (P.I.P) to measure a project’s score on each of the ten factors in comparison to over 400 projects studied. The 10 critical success factors identified by Pinto (1986) are listed as follows:

1)
Project mission – initial clarity of goals and general direction

2)
Top management support – willingness of top management to provide the necessary resources and authority of power for project success

3)
Project schedule/plans – detailed specification of the individual action steps required for project management

4)
Client consultation – communication and consultation with, and active listening to all affected parties

5)
Personnel – recruitment, selection and training of the necessary personnel for the project team

6)
Technical tasks – availability of the required technology and expertise to accomplish the specific technical action steps

7)
Client acceptance – the act of “selling” the final project to its intended users

8)
Monitoring and feedback – timely provision of comprehensive control information at each stage in the implementation process

9)
Communication – provision of an appropriate network and necessary data to all key actors in the project management

10)
Trouble shooting – ability to handle unexpected crises and deviations from plan

The first seven factors can be laid out on a sequential critical path while the balance three factors which are monitoring and feedback, communication and trouble shooting must be necessarily present at each point in the implementation process. As the project move along its life cycle, different factors are emphasized. The first three factors (mission, top management support and schedule) are related to the early “planning phase” of project management whereas the other seven are concerned with the actual execution stage of the project life cycle. As both strategic and tactics are essential for successful project management, their importance shifts as the projects moves through its life cycle. Strategic issues are most important at the beginning and tactical issues gain in importance toward the end. It is vital that a successful project manager/leader must be able to make transition between strategic and tactical considerations as the project moves forward.

In addition Pinto also stress the importance for both project team and clients to perform regular assessments to determine the “health” of the project and to involve team members in early planning and conceptual meetings. By doing so it can reinforces the goals of clients in the mind of the project team as well to obtain client’s perceptions on the ability of the project to satisfy their expectation besides influencing team members to achieve a common project goal. Regular and continuous communication is essential to ensure the team is moving in one common direction and members are aware of transition and also to emphasize the importance of joint effort in making the project a successful one. Based on Pinto empirical research conducted in 1986 where 418 responds were obtained from a group of project managers in multiple industries, the ten factors identified explained 63.3% of the total variance in the dependent variable which is project success and 7 factors with p-values less than 0.05 were obtained.

KERZNER’S CRITICAL SUCCESS FACTORS
Kerzner (1987) in his study define critical success factors are elements which must exist within the organization in order to create an environment where projects may be managed with excellence on a consistent basis. They are the few key areas where “things must go right” for a particular business to flourish.

1st critical factor: Corporate understanding of project management

In order for a successful project management and management, corporate understanding of the project management at the employee/functional level, project management level and executive level. A good corporate understanding will create a corporate culture where project management is no longer viewed as either a threat to established authority or a cause for unwanted change.
2nd critical factor: Executive commitment

Project management is unlikely to succeed unless there is any visible support and commitment by executive management. This support and commitment can be described in two subtopics; project sponsorship and life-cycle management. The role of the sponsor is to manage interference that exist for the project manager besides continuously remind project team that only performance at the highest standards of excellence are acceptable. It is important that company goals, objectives and values be well understood by all members of the project team throughout the life-cycle of the project. Ongoing and positive executive involvement, in a leadership capacity will reflect executive management’s commitment to project management.

3rd critical factor: Organizational adaptability

Organizational adaptability refers to the organization’s ability to respond quickly and effectively to changes in the marketplace. Two critical factors involving organizational adaptability were found in organizations committed to excellence; informal project management and a simple but lean structure. The decision to go for either formal or informal project management and implementation depends on the scope and size of the project, the cost of the project, the availability of experienced personnel for the project and also the maturity of the concept of utilizing project in an organization. Staffing for projects was done in a manner to achieve a blend of experience, technical expertise and training. Proper selection of resources will insure that technical skills are optimally utilized with a minimum of overhead. A project team where its structure is simple and lean enable better control, communication and in budget. With this lean approach, the project manager must be experienced and have a qualified team. There must be a clear definition of responsibility and authority for individual members of the team and the project manager must be able fill the roles of facilitator, coordinator, leader, organizer, planner, delegator and administrator in order for the project to be implemented successfully.

4th critical factor: Project Manager Selection Criteria

Four criteria that are normally used to select project managers are whether they were results-oriented, possessed strong interpersonal skills, their depth of understanding of the organization and lastly their commitment to corporate values.

5th critical factors: Leadership style

Strong leadership style by the project manager is necessary for the successful implementation of projects. Normally the project manager has a great deal of responsibility but does not have the commensurate authority as a line manager whereas the line manager has a great deal of authority but only limited project responsibility. Considering this fact, it is therefore important for a project manager to maintain a leadership style that adapts to each employee assigned to the project. This is further complicated by the fact that the project’s life cycle may be so short that the project manager does not have sufficient time to get to know the people.

6th critical factors: Commitment to planning and control

Well-managed projects are committed to planning. For example if the output of a project is to contain quality, then this quality must be properly planned for in the early states of a project. When detailed planning is being done, it must be tracked or follow-up and re-planning must be done if the initial plan does not work before it is too late to do so. It is shown that personnel factor especially the project manager competence and leadership style is one of the crucial factor in project success implementation. This is true as project in itself has no essence unless it is managed by a group of people with the necessary skills, experience and qualification.

BELASSI AND TUKEL’S CRITICAL SUCCESS FACTORS
Belassi and Tukel (1996) have grouped critical success factors in projects into four areas and further explain the interaction between them. The four groups were factors related to the project, factors related to the project manager and the team members, factors related to the organization and lastly factors related to the external environment. Belassi and Tukel perform 2 surveys; firstly they identify the 5 most common success factors from the literature and asked the respondent to list any other critical factor specific to their projects. From the first survey, they obtained 91 responses in which 21% of the respondents are project managers from manufacturing sector. The project managers in manufacturing ranked the most critical factor for project success as availability of resources, followed by top management support, the third most important factor was preliminary estimates, followed by project manager performance and client consultation. 

In this survey, it also shown that in respect to the criteria used to measure success (cost, time, quality and client satisfaction), the organizational structure (pure, functional or matrix) and project size (more and less than 100 activities), the factors related to the organization which were availability of resources and top management support are still the dominant factors on the list. From the second survey done using a questionnaire which targeted the project managers, out of the 57 responses that they obtained, 40.7% respondents are from manufacturing which formed the largest response group. The respondents from manufacturing sector indicated that factor related to the organization is most critical. Further to that the project managers from manufacturing rank top management support, coordination and competence of project manager as the most important factors for project success, in fact these three factors were ranked equally important followed by commitment, technical background and communication of project members as the next 3 important factors. 

This paper, however, only aims to group the factors that affect project success and when looked into the list of the factors it is actually not new and has been developed by earlier literatures. In addition, the success implementation of project is not predominantly affected by a particular group of factor but perhaps an interaction of a few factors from different groups. 

FRAMEWORK
The framework consists of 10 independent variables, 1 moderating variable and 1 dependent variable. The independent variables were derived from Pinto’s model which is project mission, top management support, project schedule/plan, client consultation, personnel, technical tasks, client acceptance, monitoring and feedback, communication and trouble shooting. 

HYPOTHESES
H1: A clear project mission is positively related to project success in manufacturing

H2: High support from the top management is positively related to project success in manufacturing.

H3: A detail project schedule/plan and effective use of the plan is positively related to the project success in manufacturing.

H4: Frequent and high client consultation is positively related to project success in manufacturing

H5: A competent project leader/manager and members is positively related to the project success in manufacturing

H6: The availability of technical tasks is positively related to the project success in manufacturing.

H7: High client acceptance is positively related to the project success in manufacturing
F8: Frequent monitoring and feedback activity is positive related to the project success in manufacturing

F9: Effective and sufficient communication is positively related to the project success in manufacturing.

F10: Capability in trouble-shooting is positively related to the project success in manufacturing

Methodology

As the primary objective of this study is to identify factors related to successful project management in a manufacturing environment, the study is a correlational study. There will be minimal interference as reply is obtained in a normal setting of a manufacturing organization. The study will be a cross-sectional study as data shall be gathered once over a period of time from individuals who work in manufacturing firms who adopted project in their organizations. This study shall be carried out using structured questionnaire. As stated by (Sekaran, 2003: p. 249) “questionnaire is a popular method of collecting data because researchers can gather information fairly easily and the questionnaire responses are easily coded”. The questionnaire which is adopted from Pinto’s Project management Profile (P.I.P) has been verified to be reliable and valid. 

The dependent variable for this study is successful project management in manufacturing environment. This dependent variable is measured using 13 items adapted from the Project management Profile (P.I.P) adapted from Pinto (1986). The items are as follows: All items would be rated using a 5-point Likert scale with 1 representing strongly disagree to 5 representing strongly agree. The 10 independent variables are each measured using 5 items adapted from the Project management Profile (P.I.P) adapted from Pinto (1986). All 5 items would also be rated using a 7-point Likert scale with 1 representing strongly disagree to 7 representing strongly agree. 

POPULATION AND SAMPLE
The targeted population for this study would be project leaders and members from manufacturing sector in Malaysia. The sample would be project leaders and members from manufacturing firms in Penang, Malaysia. This is due to the readily availability of manufacturing firms in Penang and due to the element of time constraints. This study aims to collect a sample size of about 150 using purposive sampling as the targeted sample need to be exposed to project management.  A questionnaire shall be used to collect feedback from the potential respondents. The questionnaire is divided into 5 sections. The first section is aim to collect personal details and organization information, followed by second section which aims to assess in the respondents’ experience in project management. The third section aims to investigate the criteria used in measuring the project success and followed by the most important section which aims to find out what the factors that influence the success implementation of a project, which is adopted from Pinto’s Project management Profile (PIP). The last section is to identify if project life cycle act as a moderating variable to project success.

CONCLUSIONS
The project management process is complex, usually required extensive and collective attention to a broad aspect of human, budgetary and technical variables. In addition, projects often possess a specialized set of critical success factors in which if addressed and attention given will improve the likelihood of successful implementation. On the other hand if these factors were not taken seriously might lead to the failure of the project management. As projects are being used widely in the manufacturing industry, it is therefore, vital to identify factors that contribute to the successful implementation of project and to identify the factors’ relative importance as the project journeyed throughout its life cycle. This paper, therefore, identifies what are the influencing factors for the success of the project, particularly in the Malaysian context. Being a conceptual paper, this paper provides a framework that identifies the factors for the project success. The framework is expected to be tested empirically using data from manufacturing firms in Malaysia.
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