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The study examines data collected from 124 Israeli construction and infrastructure projects of different scales, to assess the impact of Project Managers representing the entrepreneur, on project performance. The study shows that measurable budget savings were reported in 72% of the projects, measurable time savings were reported in 78% of the projects, and cost of poor quality (COPQ) savings were reported in 76% of the projects, due to the Project Manager’s involvement. The study also found that project entrepreneurs with in-house project management systems in place achieve significantly better project performance results. In the absence of such systems, project budget overruns were found to be twice as high as in cases where such systems do exist, while schedule overruns were found to be 50% higher. The accumulated data and conclusions of this study may contribute to a further understanding of project success factors while offering tools which can be incorporated by the construction industry towards improving efficiency and increasing the prospects of projects’ success.	Comment by Author: The abstract should be a single paragraph (150–175 words long) written in plain language that includes a summary of the key conclusions of the manuscript. It should clearly state the purpose of the work, the scope of the effort, the procedures used to execute the work, and major findings. The abstract is the second most important online search discovery element, after the title.
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Introduction
Over the past two decades, Israel’s manufacturing industry has doubled its productivity and efficiency. However, it appears that this progress has eluded the construction industry, which is at a standstill, with projects not being informed by innovative trends that have positively impacted other branches of the economy. The construction industry is known for its conservatism and resulting difficulties to introduce technological innovation and adopt efficiency measures readily adopted by other industries (Woetzel et. al. 2017). This phenomenon is not unique to Israel and is recognized throughout the global construction industry. Furthermore, the field has become competitive and complex, with growing levels of project uncertainty (Wind and Main 1998), and requirements increasing by the day. Under such conditions, it is hard to see how the construction industry will be able to supply the projected increase in the coming years without significantly improving its efficiency. Such necessary improvements will require decision makers to discuss and find solutions that will help achieve objectives without undermining construction quality.
For several decades, research has sought to identify the main factors contributing to the success of construction projects (Dvir, Sadeh and Pines 2006; Manches and Hana 2006), with the main goals being improved performance, profitability and growth, as well as creating and maintaining a competitive advantage for construction firms.  
Project Management methods are continuously being developed and improved, and organizations that are able to successfully incorporate these methods into their work processes consistently demonstrate better performance compared to their industry competitors. In order to enhance the productivity of the construction industry, to lead projects to success and be able to meet projected growth rates, a highly efficient and well-defined Project Management position is essential. Moreover, it is particularly important to define the certification, knowledge and skills required from the Project Manager.  
Project Success
Project success has frequently been discussed in the research literature, but consensus between researchers is still lacking as to its definition (Davis 2014). According to Truman (2006), a project is usually defined as successful when its tasks are performed according to plan and without surprises. In a successful project the goals are well defined, work proceeds according to schedule, and resources are used efficiently. Furthermore, client satisfaction with the final result and completion of the process without significant disputes or lawsuits, are indicators of project success. Truman’s approach focuses on the project’s process and not necessarily on the final results. According to this approach, a successful project is one in which conflicts between stakeholders are minimized.
Conversely, Dvir, Sadeh, and Pines (2006) offer a result-oriented approach to project success. According to them, most projects are business-driven, and as such are focused on profit and growth. This systemic perception is reflected in the literature on project management, which traditionally points to schedule, budget and performance as the main indicators of project success (Wandberg et al. 2013). These researchers mention final customer satisfaction as another indicator of project success. Yet others, such as Dvir, Lipovetskey, Shenhar, and Tishler (1997), argue that customer satisfaction is the most important indicator of project success, while Baker, Murphy, and Fisher (1997) conclude that from a long-term perspective the most important indicator of project success is whether or not the parties participating in the process and affected by it were satisfied.
Projects in the Construction industry are among the most complex projects that exist (Wintch 1987). This complexity increases over time. Construction companies invest massive resources in improving their performance in four main areas: project costs, project duration, quality, and safety (Wandberg et al. 2013). Yet, budget and schedule overruns have become an inseparable part of construction projects, both in Israel and globally, with the question today not being whether there will be overruns but how serious will they be (Pressoir 1992). Furthermore, one of the factors that directly impact most project success indicators is the cost of poor quality (COPQ). This factor directly impacts profit, growth, schedule performance and customer satisfaction. In many cases it was found that the cost of work repetition exceeds project profit (Brandon 1984). In terms of budget, repetitions to correct non-conformances and defects may reach 4% of projects’ cost (Josephson & Hammarlund 1999).
Another main challenge, also related to building quality, concerns improving worker safety at construction sites (Wandberg et al. 2013). When examining the empirical connection between construction quality and safety, the latest research shows that low project performance is highly correlated with bodily injury. In fact, there is a clear correlation between a project’s approach to quality and its approach to safety. In studies that examined the causes of construction site accidents, Project Managers reported that the strong positive correlation between work repetition and bodily injuries is the result of demolition work, tight schedules and faulty work procedures. The study also found that strategically both of these indicators, quality and safety, can be improved by implementing project leadership, suitable administrative decision-making, and responsibility-taking.
Different projects in the construction industry run into the same problems repeatedly. One might have expected that in our present era of information sharing we would be able to confront such challenges more effectively, but a current study among UK construction companies (Kelly, Edkins Smyth and Konstantinou 2013) found that organizational knowledge management initiatives contribute only slightly to project success, whereas Project Managers are the real motivating force for a project’s success, functioning as covert knowledge managers. The study proved that the covert dimension of knowledge is critical in resolving common project challenges. There is a lack of awareness among senior management in construction firms as to the critical role that Project Managers play in knowledge building. Moreover, Project Managers themselves are only partly aware of the critical impact and importance of the knowledge they possess. 
Since the key assets of the project-based professional service providers are staff, knowledge, financial resources and reputation (Gunn & Bayer 2006), it emerges that knowledge is of paramount value. How, then, is knowledge collected and transferred between projects? According to Gunn and Bayer, knowledge is collected through cooperation with academia, work group meetings, reading professional literature, receiving in-service training, using knowledge maintenance and management systems, and consultation with planners and subcontractors. However, ultimately, the best and most effective way to acquire knowledge is through consultations within the project team. Project Managers actually possess most of the knowledge needed by their work colleagues, which they distribute by providing solutions and sharing information from their practical experience and areas of expertise, essentially functioning as ‘living networks’, disseminating knowledge between team members. 
This leads to the conclusion that the main function of the Project Manager is to be the best vehicle possible for contending with project uncertainties. How, then, is the body of knowledge held by the Project Manager shared within the organization? According to Waterman and Peters (1984), the best way to transfer knowledge is through principles and stories based on past experience. According to their study, successful companies possess a rich body of stories on which the organizational tradition is based and all employees identify. Apparently, people are more affected by stories that are meaningful and convey a stronger message, than by a collection of data or slogans.
Stories are powerful in transferring behavior patterns because they function as maps that help people understand how things are done (Wilkins 1984). These maps, which leave a mark on memory, guide them in decision-making and selecting their mode of operation. Laufer (1994) argues that short stories by successful Project Managers are an excellent learning tool, because a story elicits inspiration and curiosity among readers, leaves an impression over time, increases the reader’s identification with the storyteller, and cultivates readers‘ wish to know and learn.
The lessons learned from managers’ stories summarize the accumulated knowledge in the field over the years. The principles that guide them are the most powerful tools in their possession for dealing with complicated project requirements. The combination between the stories, the principles, the lessons and the tools, offer readers (whether listeners or viewers) a unique way to learn, participate, and enrich their knowledge. Since most of managers’ knowledge is ‘silent‘, a story is a means to turn their silent knowledge into ‘explicit‘ knowledge.
Principles of success 
Success in project management is not an exceptional ability that exists only among exceptional people, but a goal that most managers are capable of achieving. Furthermore, leadership can be learned and applied. A study of hundreds of business success stories by Posner and Kouzes (2006) extracted the four basic principles that lead managers to exceptional success, as follows:
Challenging the process. Managers who are leaders are pioneers, people willing to go into the unknown and take risks to find new and better ways to perform tasks.
Creating a vision. It is the role of managers to breathe life into the hopes and dreams of the people involved, help them see what the future holds, and prove they have absolute faith in their ability to make exceptional things happen.
Motivating people. Successful managers know they cannot achieve success if they act alone, and must therefore include additional project staff members who will finance, manufacture, and sell the vision.
Personal example. Although the role confers authority, it is managers’ behavior that will gain them appreciation and respect. Managers who do what they believe in, strive to realize their vision, and apply what they committed to, receive genuine and full support.
According to Laufer, Hoffman, Russell, Cameron (2015) one of the main reasons for the failure of numerous studies on project management is the absence of a link between theory and practice. They emphasize that past studies tend to construct complex project management theories and methodologies that are not closely related to reality because they do not rely on the rich experience of outstanding Project Managers. Their research finds that the four main roles of project management are as follows:
1. Fostering cooperation: Selecting the right people for the job, delegating powers and granting trust.
2. Integrated planning and continued learning: Designing short- and long-term plans that are flexible to change and allow for constant learning from the experience of other projects. 
3. Preventing disruption: The ability to predict the appearance of problems and deal with them when they occur.
4. Maintaining the momentum: Constant monitoring of the project site and solving problems with face-to-face communication.
Successful Project Managers today are ‘people-oriented’, ‘communication-oriented’, and ‘action-oriented’. In order to foster cooperation, they must be ‘people-oriented‘. In order to integrate planning while learning they must be ‘communication-oriented‘, and in order to deal with problems that confront the project they must be ‘action-oriented‘.
Necessary skills that the Project Manager must adopt in order to successfully lead the project (Main & Wind 1998) include flexibility, quick learning, long-term thinking, integrating the capacities of advanced computerized systems, performance while accommodating customer needs, and increasing employee decision-making powers. The successful Project Manager (Archibald 2003) must have the following skills: flexibility and adaptability, initiative and leadership, aggressiveness, self-confidence, persuasiveness, fluency, ambition, activeness, vigor, high communication skills, the ability to integrate different people, being driven by personal interest, prudence, enthusiasm and optimism, spontaneity, ability to regulate technical solutions on time, ability to stay within budget while correctly managing people, order and organization and high self-discipline, broad perspective, seeking to spend most of their time in planning and monitoring, and finally, the ability to identify problems and willingness to make decisions. Their success largely depends on their ability to build personal connections and trusting relationships with all the people involved in the project. 
The main question that arises from the different studies is whether there is a connection between the presence and involvement of a Project Manager representing the entrepreneur in construction projects, and project performance in terms of schedule, budget, and quality. 
Methodology
The main purpose of the present study is to develop a practical principle-based theory of project management. For this purpose a large field study was conducted and data collected with the aim of mapping and analyzing the existing situation in the construction industry in Israel today. Based on the assumption that management is best learned by imitating the best, and in order to explain the information obtained from the field survey, another in-depth qualitative field study was conducted by carrying out personal interviews with successful Project Managers.
As part of the field survey, 124 recently-completed projects throughout Israel were surveyed and analyzed. The survey was conducted through an expanded dedicated questionnaire based on past research, and distributed to the population of construction and infrastructure Project Managers as part of a national conference of Project Managers, held by the Israeli Association of Construction & Infrastructure Engineers (IACIE) in November 2017. 
The field survey facilitated a statistical-quantitative analysis allowing data collection on the entrepreneur as well as the Project Manager, and quantitative estimates of overrun levels (in terms of budget, schedule, and building deficiencies) in projects, along with detailed information about the project management method. Using this data, analyses and crosschecking were conducted to extract conclusions regarding the operation of the management and supervision system representing the entrepreneur in the construction project. In particular, it helped answer the question whether the presence of the Project Manager and supervision staff representing the entrepreneur had been instrumental in achieving project objectives. 
As part of the qualitative field study, 15 outstanding Project Managers in entrepreneurial and management firms were interviewed, all leaders in their fields, in order to examine characteristics and principles of project management implemented in their work which lead to the success of projects. These principles and characteristics, summarizing the knowledge accumulated by those managers over decades of work, shed additional light on the results of the quantitative research.
Project Managers’ reports
Many studies have been conducted to identify the various factors that lead to project success. Collins and Baccarini (2004) define success in project management as a function of meeting schedule, cost and quality targets. A project is ‘perceived’ as successful when project management is effective, the project meets engineering performance targets, and there is a high level of satisfaction with its results among all parties involved. Researchers Turner and Muller (2005) claim that the more complex a project, the more important the satisfaction of all those involved: entrepreneurs, clients and other stakeholders. These studies and others indicate that success is measured by budget performance, schedule, safety, and customer satisfaction. Menches and Hanna (2006) attempted to measure actual project performance versus the Project Manager’s personal assessment of the project’s success. Their study found a clear correlation between Project Managers’ assessment of a project as successful and the project’s actual performance. In other words, the Project Manager’s perception of the project’s success is quite accurate and objective. 
Based on the results of these studies and on the indices of success that were reviewed, an expanded questionnaire was developed in which Project Managers from all industry sectors were asked to answer questions about the last project they had managed and had recently been completed or was in its final stages.
The Questionnaire
The dedicated questionnaire was divided into four parts as follows:
a. Data about the project management system 
This section included questions about the Project Manager, such as: number of years of professional experience, the type of firm in which they were employed (entrepreneurial, management-supervision, or a contracting firm), the number of managers working on the project at the same time, and the project management method (in-house management system, external management and supervision system or other).
b. Data about the project 
This section included questions about the type of project (housing, infrastructure, office and commerce buildings, factories and industrial buildings, hotels and public projects), assessment of its financial scope, and schedule estimate. Also, qualitative data was collected about overruns of the project’s budget, time and quality goals: 
1. Time index: The extent of overrun in months from the defined contractual schedule and the main reason for the delay.  In addition, if there were cases in which the Project Manager’s direct intervention led to measurable time savings: how much time was saved on average.
2. Budget index: The extent of financial overrun compared to the defined contractual budget and the main reason for the overrun. In addition, if there were cases in which the direct intervention of the Project Manager led to measurable budget savings: how much of the budget was saved on average.
3. Quality index: The method of quality oversight in the project and assessment of the extent of building deficiencies as a percentage of the contract value. Also, to the extent that the entrepreneur’s in-house management and supervision systems measurably contributed to reducing building deficiencies, the extent of savings and their percentage of the project cost were assessed.
c. Data about the entrepreneur
This section included questions about the company that initiated the project (the entrepreneurial company). Data was collected about the type of company (private or public construction company, public entrepreneur, group of investors, purchasing group, etc.), the company’s seniority in the construction industry, and whether the company has an engineering mechanism in place.
Statistical analysis
The ‘Jarque-Bera (JB)’ and ‘Kolmogorov-Smirnof (KS)’ tests were used on the collected data to show that the assumption that the data collected by the questionnaires is distributed normally cannot be accepted. Therefore, a-parametric tests must be used, based on which, by definition, significance is harder to prove. Significance was tested using the Mann-Whitney (MW) statistical test, used to show whether a randomly selected value from one population will be less or greater than a randomly selected value from a second population.
The fact that a relatively large amount of data was sampled makes it possible to reach significance levels above 5% (which is considered a very high significance level), and therefore the probability of statistical error is very low.
To check for biases between the reports of Project Managers representing management and supervision companies and those representing entrepreneurial and contracting companies, an ANOVA analysis of the sample was run, comparing the reports of both groups. The analysis found that the distribution of answers was unbiased with the probability being over 80%. Therefore, even though the two populations are usually on opposite sides of the project from the perspective of the stakeholders, it appears that their answers to the questionnaire are hardly influenced by their role in the project, a fact that strengthens the data’s reliability. 	Comment by Author: המקור כאן בעייתי. לשקול לשנות/להבהיר.
Findings
Respondents come from different companies, distributed as follows: 38% of the respondents were employed by entrepreneurial companies, 20% by contracting companies, and 42% by project management and supervision companies. 
The study examined major projects of varying scopes. The smallest project was valued as NIS 3 million and the biggest project at NIS 8 billion, with the average project being valued at $100 million. 
Project Manager’s influence on quantitative indices
The study examined the direct contribution of the Client-side Project Manager to budgetary savings, reducing schedules, and improving quality. The main findings are presented below.
Budgetary savings
The estimated level of measurable budgetary savings in a project as a result of the Project Manager’s intervention is NIS 10.2 million, representing on average 2.8% of a project. Furthermore, 72% of Project Managers reported measurable budgetary savings as a result of the Project Manager’s direct intervention.	Comment by Author: לא ברור לי הנתון הזה. האם מדובר על סכום ממוצע לכל הפרויקטים שנבדקו?  
Figure 1 shows the distribution of Project Managers’ evaluation of the extent of budgetary savings as a result of their intervention. 
[Insert Figure 1 about here]
Reducing schedules
Average measurable reductions in project schedule as a result of Project Managers’ direct intervention was found to be 3.3 months, meaning 11% savings on average. Furthermore, 78% of Project Managers reported measurable schedule reductions as a result of the direct intervention of the Project Manager. Figure 2 shows the distribution of Project Managers’ evaluation of project schedule reductions.
[Insert figure 2 about here]
Building defects
Evaluation of the measurable savings of building defects as a result of the direct intervention of the Project Manager is 5.2% of project costs. Furthermore, 76% of Project Managers reported  measurable reductions in building defects as a result of the direct intervention of the Project Manager. Figure 3 shows the distribution of Project Managers’ evaluation of cumulative savings in relation to project cost.
[Insert figure 3 about here]
Conclusions
Most Project Managers (whether representing the contractor or the entrepreneur, despite being on opposite sides of the project), believe that the presence of a Project Manager representing the entrepreneur contributes to budget savings, time savings, and the prevention of building defects. In their responses, participants specified the extent of savings achieved.
Impact of the entrepreneur’s seniority on project results 
When examining the influence of the entrepreneur’s seniority on project results, project performance was examined in terms of budget overruns, time overruns, and estimated level of building defects, relative to the entrepreneur’s years of seniority in the construction industry.
Table 1 presents a distribution of the entrepreneur’s seniority in projects.
[Insert table 1 about here]
According to the research hypothesis, the greater the project entrepreneur’s seniority, the lower the overruns would be. To test this hypothesis, the average overrun level for each category was checked. 
Quite surprisingly, the findings did not confirm the research hypothesis. The greater the entrepreneur’s seniority, the less overruns were measured, but at over 30 years of seniority in the industry there was a spike in project budget overruns. This spike was inconsistent with the research hypothesis. Therefore a deeper examination was undertaken in order to determine what elements of the over 30 year category impacted the findings. This examination resulted in the additional finding that the category of over 20 years seniority included all of the public sector projects in our sample, and therefore a separate analysis was carried out for each of the two sectors. The results were unequivocal. An examination of the average budget overrun for companies with more than 20 years seniority found that the average for a public entrepreneur was 3.2% whereas in the private sector it was less than 1%. Therefore, an entrepreneur from the private sector is three times better at meeting budget targets than a public sector entrepreneur. In fact, the trend of decline in budget overruns is actually maintained, except that the public sector distorts the trend.	Comment by Author: לא בטוחה אם זה מספיק ברור.
As for schedule overruns, the analysis found that in the category of over 20 years seniority, for every private sector entrepreneur, project schedule overruns continue to drop until they reach 1.2%. However, in the public sector, at more than 20 years seniority the average schedule overrun is 12.1%. Again one may conclude that the private sector operates exponentially better than the public sector, and here too the inclusion of public sector data mitigates the operation performance trend that exists the greater the entrepreneur’s seniority. If it weren’t for these projects, the trend of decline in overruns correlating with the rise in seniority would have been maintained.
The level of building defects estimated by Project Managers is very low. The findings are inconsistent with past studies. This may be because some of the defects do not come to the attention of the Project Manager, and some arise only when the Project Manager is no longer active in the project. It is likely that in order to understand the picture better a follow-up study should be held to check project customer and resident reports and compare them with the Project Manager’s reports. Figure 4 shows overrun rates by the entrepreneur’s seniority.
[Insert figure 4 about here]
Figure 5 presents Public sector vs. private sector overrun rates by the entrepreneur’s seniority.
[Insert figure 5 about here]
Conclusions
The findings of the statistical analysis showed that ‘young‘ entrepreneurs have little organizational knowledge, and as a result show the lowest achievements in the industry. In the private sector, the more senior the entrepreneur is in the industry, the better it meets budget and schedule targets. At 30 years of seniority and more (most public entrepreneurs are in this category), there is a sudden rise in the level of overruns. A significant gap was found in meeting project targets between the two sectors: in the projects examined in this study, the private sector was found to be three times better at meeting budget targets than the public sector, whereas in meeting schedule targets the private sector was about 10 times better than the public sector.
These findings can be partially explained by a recent study published by the Bank of Israel’s research department (Mazar 2018), which checked how the private sector in a number of developed countries differs from the public sector in basic work skills that characterize educated workers. Mazar’s study indicates that the level of work skills of educated workers in the private sector in Israel is higher than that of educated workers in the public sector. However, this is not exceptional compared to the rest of the OECD countries. The study also found that the greater the difference in wage sensitivity in favor of the private sector, the higher the level of the workers’ basic skills. Which is to say, the private sector became a ‘magnet‘ for outstanding workers in the economy because it is more rewarding, and compensation is directly influenced by the worker’s personal abilities.
Since the public sector copes with unique challenges that differ from those that exist in the private sector, such as managing large-scale infrastructure projects, including sensitive and complicated ones, we suggest that follow up studies carefully examine the causes for performance disparities between the sectors.
Effect of the existence of an engineering mechanism within the entrepreneur company	Comment by Author: Comment to the author – consider including an explanation of this term. 
Most of the entrepreneurs reviewed maintain an active engineering mechanism in their company at some level. This study sought to examine the impact of such mechanisms on project success. In 75% of the reported projects an engineering mechanism exists in the entrepreneur company whereas in 25% of projects it does not exist.
The research hypothesis was that an internal engineering mechanism in the entrepreneur’s company facilitates project success. Figure 6 presents the initial results achieved from data analysis.
[Insert figure 6 about here]
In the analysis of all of the projects in the sample, better results are apparently achieved without using an engineering mechanism in the entrepreneur’s company. The surprising findings led to a separate analysis of the private sector while removing the public sector from the sample. 
Figure 7 shows the results for the private sector.
[Insert figure 7 about here]
Indeed, after removing the public sector from the results, the clear conclusion that arises is that in the private sector an internal engineering mechanism in the entrepreneur’s company considerably and significantly reduces time and budget overruns, and constitutes a significant advantage for meeting project targets. On the matter of building defects no significant gap was observed. However, it can be assumed that the very existence of an internal engineering mechanism in the entrepreneur’s company leads to identifying building defects, whereas in the absence of such a mechanism many defects are not discovered at all and not documented. It is reasonable to assume that in quality targets, as well as budget and schedule targets, an internal engineering mechanism leads to improved outcomes.

How in-house project management systems representing the entrepreneur impact project results 
After examining the influence of an engineering mechanism within the entrepreneur’s company on project results, we checked the influence of project management methods led by the entrepreneur company on project results.
The breakdown of project management methods is as follows: in 37% of projects, project management is undertaken by an in-house management system, which is to say, by Project Managers employed by the entrepreneur’s company; in 57% of the projects the project was managed by an external management and supervision company; and in 6% of the projects the entrepreneur’s company did not use management or supervision services for the project at all. 
Statistical analysis was conducted to identify the management method that yields the best project results.
When examining the influence of an in-house management mechanism on project results, project performance was examined in terms of budget overruns, time overruns, and estimated level of building defects, concerning the two types of mechanisms.
To test this hypothesis, the average overrun level for each category was measured. In Table 4.11 the projects that meet each criterion are shown, alongside the overrun level computed for that criterion.	Comment by Author: There is no such table..
The categories are: in-house management mechanism (with or without an external management company), an external management and supervision mechanism only, and any other mechanism (management without supervision, supervision without management, or no management and no supervision). 
Figure 8 presents a summary of the overrun levels in the three areas (budget, time and quality) by project management method.
[Insert figure 8 about here]
Figure 9 presents the findings in the private sector after removing the public sector from the sample.
[Insert figure 9 about here]
Conclusions
Entrepreneur companies with internal engineering mechanisms that manage projects with an in-house core of Project Managers are significantly more successful at meeting budget, schedule and quality targets, whether the public sector remains in the sample or not. 
Most entrepreneurs in the industry appear to cope successfully with the budget challenge, as is evident from the low levels of budget overruns in their projects. However, it is possible, and there are indications to that effect from a previous study by Rosenfeld and Iuclea (2011), that they frequently cope with this by way of various strategies or ploys, such as revising the scope of the project or settling for a lower finishing quality. A more significant gap was measured in schedule overruns.
After we separated the public sector from the sample, the resulting outcome becomes even clearer and more significant: the private sector meets budget and schedule targets by a significant gap. Furthermore, in-house management systems achieve better results compared with any other system.
It is important to emphasize that in entrepreneur companies that manage projects with an internal engineering mechanism, Project Managers’ accumulated organizational knowledge and experience is maintained within the organization and channeled to project success. On the other hand, in companies that manage projects using external management and supervision systems, at the end of each project the knowledge accumulated by the external manager ‘moves on‘ with that manager and is not maintained within the organization. When comparing between the public sector and the private sector in the research sample, a very significant gap was found in reaching project targets. In terms of budget targets - the private sector is three times better than the public sector, while in terms of schedule targets - the private sector is four times better than the public sector. The main gaps between the private and public sectors were discussed above, and we recommend further research in this area.
Field survey – Summary and main conclusions
a. In the private sector, the greater the entrepreneur’s seniority in the construction industry, the better the project meets its budget, schedule and quality targets, with significantly better achievements compared with companies having less years of entrepreneurial seniority. 
b. An internal engineering mechanism within the entrepreneur’s company (engineering VP, engineering department, Chief Engineer) significantly and substantially reduces schedule and budget overruns, and is a significant advantage in meeting project targets.	Comment by Author: This explanation of internal engineering mechanism should maybe be included earlier in the document (see previous comment on page 17)  
c. An entrepreneur that uses an in-house project management system, in addition to or instead of an external management and supervision system, achieves better results in project performance with a substantial and significant gap compared to any other project management system.
d. A significant gap was found in terms of achieving project targets between the private sector and the public sector: the private sector meets its targets with lower overruns than average, whereas in the public sector the overruns are above average. 

A gap was found between the level of building defects as reported by Project Managers and the level of building defects as arise from past research, apparently painting a ‘rosy picture’. This finding is consistent with other studies on the cost of poor quality (COPQ) in construction, that showed that the supervision mechanism is not quality oriented and does not look for defects. To understand the disparities between Project Managers’ perceptions of the extent of building defects and the extent of building defects according to previous studies, follow up research is required.
Interview-based qualitative research with leading Project Managers in the industry 
Methodology
The qualitative methodology was based on a series of in-depth interviews with Project Managers and company engineers in senior positions in the Israeli construction industry, who manage and build dozens of large-scale projects. These Project Managers have dozens of years of experience in the industry, work with most service providers, design firms, management and supervision companies, and contracting firms, giving them a very broad perspective on the field. One of the main advantages of qualitative research as a complement for quantitative research is the ability to focus on the experience of one specific person, within the bigger context, and to obtain examples of a personal case to further understand trends and processes. Likewise, qualitative research serves to determine the categories analyzed by the quantitative study (the field survey) and examine the implications of the numerical findings.
The data is processed using content analysis (Neuendorf 2016) and encoding (Holsti 1969). Content analysis is a research tool that systematically and objectively identifies recurring attributes within certain contents, while encoding classifies responses to central categories. This section of the paper presents the findings that arose from analyzing the stories and encoding the responses of the 15 Project Managers interviewed.
Interview structure
Interviewees were asked a fixed initial set of questions. During each interview changes were made to the order of the questions, with clarification and follow up questions added according to the progress of each individual interview. Each interview lasted between 90 and 150 minutes. 
How the findings were analyzed
During the interviews, managers were asked about the projects they managed in the past and today, the main principles they implement in their work, landmarks in their professional careers, their organizational philosophies, and their recommendations for the future.
Interviewees provided examples and unique stories capturing the knowledge accumulated in the field over the years, offering powerful tools for dealing with the complex demands of project management today. Most of the knowledge held by these leading managers can be defined as ‘silent knowledge’ and one of the aims of this study is to transform it into explicit knowledge.	Comment by Author: האם זוהי באמת אחת ממטרות המחקר? או אולי לספק מודל שיאפשר לארגונים להפוך את הידע השותק לידע מפורש? 
Project Manager’s influence on project efficiency
The quantitative research indicated significantly that the contribution of the Project Manager to project success in terms of budget, schedule and quality, is critical, and in all the examined indices it emerged that the Project Manager contributed directly and measurably to improving project performance from these aspects.
As part of the interviews, we sought to examine the principles by which Project Managers operate to create the added value that contributes so significantly to project success.
Personal commitment to improve and streamline processes
Interviewees described many and varied cases of intervention in projects at critical points that led to significant improvement in the project’s ability to meet its targets, and they were unanimous in the belief that a good Project Manager is one who checks every step closely and does not take anything for granted.
Even though the stages in which Project Managers intervened were different, what they all had in common is the Project Manager’s desire, commitment, and ability to lead change completely contrary to the normal progress of the project. 	Comment by Author: משפט לא מאוד ברור גם במקור. מציעה לנסח מחדש / להסביר.
Interviewees also noted that sometimes the idea for change does not come from the Project Manager, but rather from team members, but in order for it to be doable, the Project Manager’s support and commitment to lead the change is necessary, as is the Project Manager’s ability to persuade the entrepreneur to support the change.
An interesting example of such an intervention by a Project Manager that led to significant savings was raised in an interview with a senior Project Manager in a public real estate company currently building a luxury residential tower in Tel Aviv.
The intervention in question occurred at the tender stage, when he was appointed in-house Project Manager representing the entrepreneur. According to the interviewee, the tender stage is the last chance to influence the budget before the project begins. When he examined the project’s low voltage systems, and out of a broad systemic perspective, he discovered a problem that he believed was caused by a multiplicity of consultants for the project, indicating that there was planning duplicity in the work of different consultants. After working together with an external consultant who is one of the most senior planners in the business, they managed to cancel those duplicities and unite different systems, resulting, for instance, in the cost of low-voltage work on the project being reduced by more than 40%, which amounted to NIS 6 million in savings.
Also, the Project Manager noticed that changing the air conditioning in the project from one central system to a number of independent units to serve smaller spaces would lead to further savings. He asked an air-conditioning planner to make the change in the project’s design, leading to savings amounting to NIS 4 million in the project budget, in addition to improving energy efficiency in the building for its entire life span, leading to further savings for the entrepreneur. The Project Manager insisted on these changes, even though the rewriting of the plans might have led to some delay in the work. 
Such personal commitment to improving and streamlining process saves both project time and budget.
Crisis management
The interviews indicate that a good Project Manager looks at the project environment and intervenes in any crisis that may jeopardize the project’s ability to meet its targets, even if the disputed parties are not contractually connected to the project’s management.
A Project Manager who is reliable, experienced and objective and has the project’s success in mind, can win the trust pf other related parties and function as an agreed arbiter of disputes between them. An unresolved crisis can lead to litigation and delay of schedules to the point of halting the project and thereby causing its failure, as well as imposing unplanned legal expenses on the parties. 
An example of such a crisis handled by a Project Manager, enabling work to proceed without resorting to the courts, was presented by a senior Project Manager in a private real estate company who specializes in building luxury towers. A recent project he had been managing encountered difficulties. The leading contractor, who fell into financial difficulties, failed to comply with expected commitments to the subcontractors, who consequently began to abandon the site until work ground to a halt. This threatened the project’s chances of meeting its targets.
Even though the entrepreneur was not contractually connected to the subcontractors but only to the general contractor, the Project Manager took it upon himself to intervene in the crisis until it was resolved. He held a series of intensive meetings with representatives of the general contractor and the subcontractors until a suitable solution was found, by which a schedule of payments was agreed upon allowing the subcontractors to move ahead with the work. They also agreed on an updated schedule. As soon as the agreement was signed, the contractors went back to work at double speed and managed to catch up with the schedule.
Had the project management not intervened in the way that it did, the project would have certainly been litigated in court; it would not have been turned over to the homeowners on time; and this would have led to lawsuits against the entrepreneur for tardiness and failing to fulfill the agreement. In fact, a professional engineering function is able to reduce the likelihood of cases ending up in court.
Leadership
Project teams in the construction industry are composed of groups of workers and subcontractors with different interests, working for a common goal, which is the project success. This leads to human relations concerns, which may ultimately lead to quality problems and mutual accusations.
One of the roles of the Project Manager is to be the guiding hand that creates a sense of belonging to the task, leading these diverse groups to work together for the project’s success.
The leadership required from the Project Manager is emphasized in the comments of the chief engineer of a public real estate company, who until recently served as Project Manager. The project that included the construction of an advanced research laboratories building involved exceptional engineering challenges. The project’s uniqueness and complexity led to internal friction and disputes between the design and construction teams. Shortly after the beginning of the construction, progress on the project stopped on grounds of inability to solve problems and lack of cooperation. The Project Manager was required to solve the problem. He looked into the situation and discovered that some of the project planners carried emotional and economic resentments because of the delay in the design schedule and numerous changes for which they had not been properly compensated. 
The Project Manager decided to add to the project team an experienced planner who was able to supply the construction teams with creative solutions in a short time. Once the substantial issues that held the project back began to be resolved from an engineering point of view, the team’s trust in the Project Manager increased, the consultants and contractors began to cooperate, and the project got back on track. The work of the Project Manager, who managed the crisis and succeeded in bringing the planning and construction teams on board, prevented chaos and resentment.
Therefore, the Project Manager’s role also includes the ongoing mission of creating a positive working atmosphere and giving all parties involved motivation to cooperate and promote the project. 
The importance of the Project Manager’s experience and seniority
The issue of seniority came up in the interviews, but interviewees referred to the Project Manager’s own seniority as the parameter that impacts project success, even though the quantitative research did not bear out that hypothesis. The quantitative findings show a significant correlation between the entrepreneur’s seniority and project success. The greater the entrepreneur’s seniority, the more improvement was observed on the indices of meeting budget, schedule and quality targets. Which is to say, the knowledge and experience accumulated in the organization, the work methods, and the organizational lesson learning, are factors the significantly impact project results.
The findings extracted from the interviews indicate that a successful Project Manager must be knowledgeable in all areas in which the project is concerned. Modern construction is characterized by a multiplicity of systems, and therefore the Project Manager must combine extensive engineering knowledge with high management skills. Since there is a broad range of specializations, the Project Manager must possess a technical understanding, the ability to identify problems and the ability to identify the parties who can help solve them. Those abilities of the Project Manager derive from experience, and therefore it is important for the Project Manager and planning staff to have experience in the field with which the project is concerned, especially when it comes to complex and multi-systemic projects.
The managers interviewed in this study noted that experienced and professional Project Managers save a lot of money for the entrepreneur. Thus, the more senior and experienced the manager, the better he or she can assess the plans made by the planners and consultants, ask the right questions, and in many cases remove overdesigning requirements.	Comment by Author: Overengineering?
One case that illustrates the importance of the Project Manager’s experience was described by the engineering VP of a large public real estate company. He described two projects with similar planning in nearby locations, where the construction contractor in both projects was the same company. Supposedly, the projects were managed under almost identical conditions, yet nonetheless one was extremely successful, delivered on schedule and within budget, and the clients reported a high satisfaction with the final product, whereas the other project was a failure. The main reason for the project’s success, he said, was the Project Manager representing an external management company, who was senior, professional, and possessed a high level of engineering knowledge, which helped him mediate between the planning staff and the construction staff. The Project Manager knew how to make the design accessible, motivate the partners in the project, and solve problems quickly. Meanwhile, in the project that failed, problems that arose were not resolved effectively, causing schedule delays which in turn led to mutual lawsuits. In the project that failed, project management was handed to a young external management company that lacked the necessary experience for projects of that sort.
We can see that the project that failed actually conformed with the findings of the quantitative analysis, according to which handing project management to an inexperienced company would impede the project’s success, whereas handing it to a company with experience in that particular type of project changed the trend and ultimately led to the project’s success.
The importance of in-house management and engineering mechanisms
The findings of the quantitative research indicate a significant advantage for companies that maintain in-house management and engineering mechanisms. As part of the interviews, we attempted to understand how project management changes in cases where the entrepreneur maintains such mechanisms and why they contribute to project success.
All of the interviewees agree that good Project Managers must fully identify their own success with the project’s success. One thing that arises from that principle is the duty of the Project Manager to overcome short-term gains, plan for the long-term, and also be considerate of the time period after the building has been handed over and populated.
Actually, according to the interviewees, the main reason to prefer an in-house management mechanism is that at the end of the project the manager has accumulated a large amount of professional knowledge that can be channeled to the success of future projects by the company. On the other hand, with external management, the collected knowledge moves on with the Project Manager, and does not stay in the possession of the organization that initiated the project. Interviewees emphasized that there is no doubt that in-house management, although it is the most expensive type, is the best and most correct for project management. 
An engineering VP for a large real estate entrepreneurial company presented an innovative philosophy for this type of company, by which the entire enterprising, planning and licensing process, including the construction stage, is managed by in-house Project Managers representing the entrepreneur, without the help of external management and supervision companies. Furthermore, the construction process is also performed through a subsidiary owned by the entrepreneur, which possesses all the necessary resources to build the building’s frame, from mechanical equipment to professional personnel, including a project management team with very experienced construction engineers. 
Also, when the contracting company is owned by the entrepreneur’s company, the uncertainty element of the project diminishes, there is no conflict of interest between the entrepreneur and the constructor, and therefore any changes that occur in the process do not create problems for the constructor but only require updating the plans, updating the estimates, and handing down updated construction guidelines.
Another senior Project Manager claims that the less the land reserves in high demand areas, the higher the constructed buildings rise. Buildings become skyscrapers, and the project’s complexity grows. The management of such projects becomes more and more complex, and the number of people capable of dealing with such complexity diminishes accordingly. He says the secret of success is in the engineering mechanism. The founders of successful entrepreneurial companies in the industry were able to see that managing projects by a team of extremely experienced managers in the field, who are company employees, is indicative of the company’s high level of commitment towards its customers. The customers for their part understand that the company takes the projects it builds seriously, and this is reflected in the company’s sales, which grow every year, with little need for marketing efforts. 
An engineering VP for one of the largest income-producing real estate companies in the industry concluded that, although managing projects through an in-house mechanism makes the project more expensive, it highly guarantees the project’s success. He claims that the Project Manager will make a significant contribution to project success only if the entrepreneur chooses the most senior and experienced person in the company for the job, and that person manages the project personally.
Main conclusions from the interviews
Advantages of client-side project management systems 
One theme that runs like a thread through most of the interviews is that a close and tight management and supervision mechanism representing the entrepreneur definitely saves contractor costs through the building’s maintenance and warranty periods, thus actually returning the investment.
The main advantage of the Project Manager according to the interviews is crisis management. With correct and effective management, the Project Manager can at critical moments remove barriers and solve problems, thereby guaranteeing the continuity of the project and critically facilitating its success and meeting its targets.
Often the Project Manager, whose position is one of trust, serves as a mediator between the construction contractor and the project clients. In this framework, the project Manager’s professional experience and knowledge assists in finding the best solution for the parties involved.
Refraining from hiding under the contractor’s mantel
In the absence of a protective envelope for projects in the industry, leading entrepreneurs have created a universe of their own, with its own rules. Rather than relying solely on the contractor’s performance capacities, they implement place their own in-house project management and supervision mechanisms, which sometimes include the employment of external management and supervision companies, external quality control companies, and external safety consulting companies, which are all directly accountable to the entrepreneur.
The company’s in-house team is responsible for receiving the projects from the contractor. The team sees to the quality of the assets handed over to the company, and makes sure they are delivered to the clients at the highest quality. They treat the company’s reputation as sacred, making every effort to reduce building defects and future lawsuits that might follow.
Client-side project management method: in-house or external
Most company engineers in entrepreneurial companies interviewed for this study claim that creating an engineering mechanism in an entrepreneurial company and managing company projects through in-house Project Managers who are company employees, are the best and most correct methods to guarantee project success, albeit also being the most expensive. They claim that in-house Project Managers always have the will and motivation to contribute to project success. As for the company, it will aim to select for these positions experienced engineers with a broad range of construction and design knowledge and expertise, to ensure that the accumulated knowledge will be preserved and maintained within the organization. 
[bookmark: _Toc6146320]Summary and Conclusions 	Comment by Author: Correct to assume that this section should appear here?
The quest for finding and understanding the main factors for successful construction projects has been ongoing for several decades of research with a goal of improving efficiency, profitability and growth of firms, as well as creating and maintaining a competitive advantage in a robust industry. For many years, researchers have tried to find new methods, better processes and new materials while implementing new and modern applications. According to a recent publication by the World Economic Forum, vibrant organizations that strive to improve and advance their technologies, management methods and training are most likely to create a competitive advantage and over-perform the market.	Comment by Author: Not sure whether or not the year needs to be cited here.
As part of this on-going efforts to shed light over the primary roots of a successful project, one of the most important aspects to consider is the impact of the construction Project Manager on the overall success of a project. In Israel, today, although not formally but de-facto, the construction Project Manager’s responsibilities also include responsibility for the ‘inspection’. In fact, the Project Manager’s role is formally undefined, and there is no mandatory obligation by law to have this position filled in any construction project. As a result, and as can be learned from past research, the actual influence of the Project Manager on the quality of the construction product is quite limited.
In order to enhance the productivity of the construction industry, and by that – to be able to meet the projected growth rate, it is essential to determine the practical and well-defined Project Manager’s functions. It is essential to define the required education, experience and training in order to become a certified Project Manager, as well as, his/her responsibilities in the construction project.
The Zeiler committee was formed to investigate the construction industry in Israel as a result of the “Versailles Halls” tragedy. The committee’s recommendations, as per the importance of the Project Manager role in the construction project, were very definite, and lined up perfectly with previous research findings according to which, although there are construction deficiencies in most of the construction projects, the project management spotted no more than 3% of them. In other words, the project management function, as defined today, is incapable of discovering and mending quality problems in the project. 
This research draws guidelines for the definition of the Project Manager’s functions, using in-depth research of construction projects, and by comparing the construction industry in Israel to other developed and modern countries.
The primary purpose of the research was to assess the impact of a Project Manager on the outcomes of the project in terms of budget, schedule, and quality, and to define an effective and efficient inspection mechanism that will be able to prevent major quality deficiencies, or at least – spot them in early stages. At the end of the research we recommend a formal definition of the Project Manager’s functions in the construction industry in Israel.
The research included three levels:
Literature and market review
In this part, the research reviewed the construction industry conditions in other developed countries, such as the USA, France, UK, and Australia, and compared them to the construction industry in Israel. This part focused on the impact of the Project Manager on the overall performance of the project.
Detailed Field Survey
Using a detailed and focused survey, the research analyzed recently completed construction projects in Israel. The projects were selected from various fields of construction.
Detailed Interviews Survey
By interviewing 15 leading senior managers in the industry, the research team gathered the knowledge and wisdom that has been accumulated over many years of experience. The primary goal of this section was to uncover and crystalize the main principles that make a successful Project Manager, eventually leading to a successful project.
The main findings of the study were as follows:
· Among all his/her duties, the Project Manager in Israel is also responsible for inspection. This differs from the situation in other developed western countries reviewed in this study, in which project management and inspection are strictly separated in order to prevent conflicts of interest. Those western countries adopted the proactive approach, according to which they use their authority to ensure the quality of the construction and its compliance with relevant rules and regulations.
· In Israel, it is very common for fresh engineers to start their career by managing a large scale project. However, according to our review of other countries, this path should not be recommended for creating successful Project Managers.
According to the findings, it is better for an engineer to start as a designer or as a practitioner, and only after gaining significant experience to evolve to project management. In Israel, the process is often opposite: Engineers start managing projects, and only then they partially learn the basics of design and construction methods. In this situation, and for as long as a Project Manager is also responsible for inspection, it is essential to promote a regulation that will define the necessary requirements and experience for an individual to be licensed as a Project Manager.
· There is a significant gap in performance between the private and the public sectors: The private sector outperforms the public sector in achieving the budget and schedule objectives of the project. Entrepreneurs in the private sector that use in-house project management, instead or in addition to external services, typically show significantly better performance.
· Although more expensive, the in-house management system is more likely to reduce the overall cost of the project, hence using such management system is usually a good investment.
 

Data Availability Statement
[See data Availability Statement section in ASCE Journals guide]	Comment by Author: ASCE Journals guide:

For all journals, authors are required to provide an explanation regarding data and code in a section titled “Data Availability Statement” before the Acknowledgments or before the References if no Acknowledgments section is present. Within this section, authors should select one or more of the following statements verbatim, with the inclusion of all citations to data, code, or models. • Some or all data, models, or code generated or used during the study are available in a repository or online in accordance with funder data retention policies. (Provide full citations that include URLS or DOIs.) • Some or all data, models, or code used during the study were provided by a third party. (List items used.) Direct request for these materials may be made to the provider as indicated in the Acknowledgments. • Some or all data, models, or code that support the findings of this study are available from the corresponding author upon reasonable request. (List items.) • Some or all data, models, or code generated or used during the study are proprietary or confidential in nature and may only be provided with restrictions (e.g. anonymized data). (List items and restrictions.) • All data, models, and code generated or used during the study appear in the submitted article. • No data, models, or code were generated or used during the study (e.g. opinion or dataless paper). Available data and code must be cited in the References section. Authors may update or change their statement if information changes during the course of peer review. NOTE: No changes to the Data Availability Statement can be made after acceptance.
Acknowledgments
[Optional]

References
Archibald, R. D. (2003). Managing high-technology programs and projects. John Wiley and Sons.‏
Baker, B. N., Murphy, D. C., and Fisher, D. (1997). “Factors affecting project success.” Project management handbook, 902-919.‏
Bayer, S., and Gann, D. (2007). “Innovation and the dynamics of capability accumulation in project–based firms.” Innovation, 9(3-4), 217-234.‏
Brandon, P.S. (1984). “Cost versus quality a zero sum game,” Construction Management and Economics, 2(2), 111-126
‏Collins, A., and Baccarini, D. (2004). “Project Success ? A Survey.” Journal of Construction Research, 5(2), 211–231. 
Cox, R. F., Issa, R. R., and Ahrens, D. (2003). “Management’s perception of key performance indicators for construction.” Journal of construction engineering and management, 129(2), 142-151.‏
Davis, K. (2014). “Different stakeholder groups and their perceptions of project success.” International journal of project management, 32(2), 189-201.‏
De Carvalho, M. M., Patah, L. A., and de Souza Bido, D. (2015). “Project management and its effects on project success: Cross-country and cross-industry comparisons.” International Journal of Project Management, 33(7), 1509-1522.‏
Dvir, D., Lipovetsky, S., Shenhar, A. J., & Tishler, A. (2003). “What is really important for project success? A refined, multivariate, comprehensive analysis.” International Journal of Management and Decision Making, 4(4), 382-404.‏
Dvir, D., Sadeh, A., and Malach-Pines, A. (2006). “Projects and Project Managers: The relationship between Project Managers’ personality, project types, and project success.” Project Management Journal, 37(5), 36-48.‏
Holsti, O. R. (1969). “Content analysis for the social sciences and humanities.” Reading. MA: Addison-Wesley (content analysis).
Josephson, P.E., and Hammarlund, Y. (1999). “The causes and costs of defects in construction. A study of seven building projects.” Automation in Construction, 8(1), 681-687.
Kelly, N., Edkins, A. J., Smyth, H., and Konstantinou, E. (2013). “Reinventing the role of the Project Manager in mobilising knowledge in construction,” International Journal of Managing Projects in Business, 6(4), 654-673.‏
Kouzes, J. M., and Posner, B. Z. (2006). The leadership challenge (Vol. 3). John Wiley & Sons.‏
Laufer, A., Hoffman, E. J., Russell, J. S., & Cameron, W. S. (2015). “What successful Project Managers do.” MIT Sloan management review, 56(3), 43.‏
Laufer, A., Volkman, R. C., Davenport, G. W., and Terry, S. (1994). In Quest of Project Excellence through Stories.‏ Cincinnati, OH: Procter and Gamble. 
Menches, C. L., and Hanna, A. S. (2006). “Quantitative measurement of successful performance from the Project Manager’s perspective.” Journal of construction engineering and management, 132(12), 1284-1293.‏
Neuendorf, K. A. (2016). The content analysis guidebook. Sage.‏	
Peters, T. J., Waterman, R. H., and Jones, I. (1982). In search of excellence: Lessons from America’s best-run companies. New York, Harper & Row.‏
Renz, A., Solas, M., Almeida, P. R., Buhler, M., Gerbert, P., Castagnino, S., and Rothballer, C. (2016). “Shaping the Future of Construction. A Breakthrough in Mindset and Technology.” In World Economic Forum. Retrieved June (Vol. 7, p. 2017).‏	Comment by Author: Year?
Shenhar, A. J., & Dvir, D. (2007). “Project management research - The challenge and opportunity.” Project management journal, 38(2), 93-99.‏
Tuman Jr, J. (2006). “Studies in communications management: Achieving project success through team building and stakeholder management.” The AMA Handbook of Project Management, 174-183.‏
Turner, J. R., and Müller, R. (2005). “The Project Manager’s leadership style as a success factor on projects: A literature review.” Project management journal, 36(2), 49-61.‏
Wilkins, A. L. (1984). “The creation of company cultures: The role of stories and human resource systems.” Human Resource Management, 23(1), 41-60.‏
Wanberg, J., Harper, C., Hallowell, M. R., and Rajendran, S. (2013). “Relationship between construction safety and quality performance.” Journal of Construction Engineering and Management, 139(10).
Wind, Y., Wind, J. Y., and Main, J. (1998). Driving change: How the best companies are preparing for the 21st century. Simon and Schuster.‏
Woetzel, J., Garemo, N., Mischke, J., Kamra, P., and Palter, R. (2017). “Bridging Infrastructure Gaps. Has the World Made Progress?” McKinsey & Company, 8.‏
World Bank. (2013). Good practices for construction regulation and enforcement reform: guidelines for reformers (English). Investment climate. Washington DC: World Bank.
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Fig. 2. Schedule Reductions as a result of the Project Manager’s intervention.

Fig. 3. Building defects reductions as a result of the Project Manager’s intervention.









Fig. 4. Overrun rates by entrepreneur’s seniority.

Fig. 5. Public sector vs. private sector overrun rates by entrepreneur’s seniority.

Fig. 6. Impact of the existence of an engineering department at the entrepreneur’s company.

Fig. 7. Impact of the existence of an engineering department at the entrepreneur’s company - private sector.






Fig. 8. Overrun rates by project management method.


Fig. 9. Overrun rates by project management method - private sector.



Table 1. Distribution of entrepreneur’s seniority
	Entrepreneur’s seniority in the construction industry 
(in years)
	
	Percentage of projects in the sample

	up to 7 years 
	
	11%

	8 to 20 years
	
	31%

	20 to 30 years
	
	18%

	30 to 50 years
	
	13%

	over 50 years
	
	27%








עד 0.5%	בין 0.5% ל 2%	בין 2% ל 5%	בין 5% ל 10%	מעל 10%	13	23	15	13	5	





עד 5%	בין 5-10%	בין 10-15%	בין 15-20%	יותר מ 20%	19	13	25	7	20	





עד 1% מסך עלויות הפרויקט	בין 1-3% מסך עלויות הפרויקט	בין 3-5% מסך עלויות הפרויקט	בין 5-10% מסך עלויות הפרויקט	יותר מ 10% מסך עלויות הפרויקט	17	22	17	11	5	
שיעור חריגה מתקציב	
ותק עד 7 שנים	ותק 8 עד 20 שנים	ותק 20- 30 שנים	ותק 30 - 50 שנים	ותק מעל 50 שנים	5.5899999999999998E-2	1.2200000000000001E-2	-5.0000000000000001E-3	3.5200000000000002E-2	4.9700000000000001E-2	שיעור חריגה בלוח זמנים	

ותק עד 7 שנים	ותק 8 עד 20 שנים	ותק 20- 30 שנים	ותק 30 - 50 שנים	ותק מעל 50 שנים	0.1255	8.5500000000000007E-2	7.5399999999999995E-2	0.13350000000000001	0.105	שיעור ליקויי בניה	
ותק עד 7 שנים	ותק 8 עד 20 שנים	ותק 20- 30 שנים	ותק 30 - 50 שנים	ותק מעל 50 שנים	8.8999999999999999E-3	2.07E-2	7.3000000000000001E-3	2.29E-2	1.0699999999999999E-2	



Private

שיעור חריגה מתקציב	
ותק עד 7 שנים	ותק 8 עד 20 שנים	ותק מעל 20 שנה 	ותק מעל 20 שנה ציבורי	5.5899999999999998E-2	1.2200000000000001E-2	9.5999999999999992E-3	3.2000000000000001E-2	שיעור חריגה בלוח זמנים	
ותק עד 7 שנים	ותק 8 עד 20 שנים	ותק מעל 20 שנה 	ותק מעל 20 שנה ציבורי	0.1255	8.5500000000000007E-2	1.23E-2	0.1208	שיעור ליקויי בניה	
ותק עד 7 שנים	ותק 8 עד 20 שנים	ותק מעל 20 שנה 	ותק מעל 20 שנה ציבורי	8.8999999999999999E-3	2.07E-2	5.6999999999999993E-3	1.72E-2	Public





חריגות תקציב	
קיים מנגנון הנדסי	לא קיים מנגנון הנדסי	2.7999999999999997E-2	3.4000000000000002E-2	חריגות לוח זמנים	
קיים מנגנון הנדסי	לא קיים מנגנון הנדסי	0.105	9.0999999999999998E-2	היקף ליקויי הבניה	
קיים מנגנון הנדסי	לא קיים מנגנון הנדסי	1.5700000000000002E-2	1.0800000000000001E-2	



The private sector

חריגות תקציב	
קיים מנגנון הנדסי	לא קיים מנגנון הנדסי	1.9E-2	3.7000000000000005E-2	חריגות לוח זמנים	
קיים מנגנון הנדסי	לא קיים מנגנון הנדסי	6.9000000000000006E-2	9.8000000000000004E-2	היקף ליקויי בניה	
קיים מנגנון הנדסי	לא קיים מנגנון הנדסי	1.4999999999999999E-2	1.2E-2	



שיעור ליקויי בניה	
ניהול אורגני	חברת ניהול ופיקוח חיצונית	ללא ניהול או פיקוח	1.1000000000000001E-2	1.4999999999999999E-2	2.8999999999999998E-2	שיעור חריגה מתקציב	
ניהול אורגני	חברת ניהול ופיקוח חיצונית	ללא ניהול או פיקוח	2.7999999999999997E-2	2.8999999999999998E-2	3.7000000000000005E-2	שיעור חריגה בלוח זמנים	
ניהול אורגני	חברת ניהול ופיקוח חיצונית	ללא ניהול או פיקוח	7.2000000000000008E-2	0.10099999999999999	0.22899999999999998	



The private sector

שיעור ליקויי בניה	
ניהול אורגני	חברת ניהול ופיקוח חיצונית	ללא ניהול או פיקוח	1.1000000000000001E-2	1.4999999999999999E-2	2.8999999999999998E-2	שיעור חריגה מתקציב	
ניהול אורגני	חברת ניהול ופיקוח חיצונית	ללא ניהול או פיקוח	1.1000000000000001E-2	2.8999999999999998E-2	3.7000000000000005E-2	שיעור חריגה בלוח זמנים	
ניהול אורגני	חברת ניהול ופיקוח חיצונית	ללא ניהול או פיקוח	1.8000000000000002E-2	8.4000000000000005E-2	0.22899999999999998	
ניהול אורגני	חברת ניהול ופיקוח חיצונית	ללא ניהול או פיקוח	0	0	0	
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