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Construction projects have significant impacts on the environment. They adversely affect many areas, such as energy 
consumption, global warming and resource depletion. Green buildings have been found to be the most effective way 
to reduce these impacts. As a developing country with limited resources, Jordan is giving too much prominence to 
sustainability in construction projects. However, moving forward with Green Building Projects (GBPs) is a great 
challenge. Most managers do not have much experience in managing these projects yet. They are not fully aware of 
the importance of project management factors which can significantly affect the delivery process of GBPs. Research 
addressing these factors has become a crucial need in the construction industry.  The main objective of this study is 
to identify the major project management factors required to deliver GBPs successfully in Jordan. The questionnaire 
was distributed to determine the significance of nineteen project management factors and SPSS software was utilized 
to perform the data analysis. The results show that for GBPs in Jordan to be successfully delivered, there must be 
clear lines of communication during the design and planning stages. The study concludes with recommendations for 
improving GBP distribution in Jordan. A further detailed study is needed to investigate and improve communication 
channels in GBPs. The practical implications of this study are to help the stakeholders in the construction industry 
understand management activities in the green building industry in a better and more realistic way. In addition, 
identifying these factors will help control future projects and ensure correct decisions are made from the beginning 
of the project to maximize the project's success.   
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1 INTRODUCTION   

Construction projects have a substantial environmental impact. It has several negative consequences, including 
increased energy consumption, climate change, resource depletion, and waste disposal [1–3]. Moreover, the lack of 
sufficient energy and water resources becomes a critical problem (especially in the developing countries)[4]. Finding 
solutions to these dilemmas has become a crucial need in the construction industry therefore, sustainable 
construction has been seen as the most effective way to reduce these impacts [5].  

In the modern environment, it is a significant requirement in various development, notably in the construction industry, 
to place a high value on sustainability. This has enormous implications for the national economy [6]. Green building 
has come to the forefront of sustainable construction in this century, and it could be considered one of its fundamental 
pillars. Moreover, green building ensures addressing the economic, environmental, social, and health requirements 
in a balanced manner [7]. 

Green buildings (GP) present an opportunity to create environmentally efficient buildings by using an integrated 
approach to design. Generally, various terms are used to characterize taking a "green" approach in the construction 
industry, for instance, sustainable design, green building, high-performance building, sustainable building and 
integrated design. In fact, these terms give an indication of moving forward in understanding buildings‘design, 
construction and use.  It is evident that there is no definite definition of green building, and there is no common way 
of categorizing a green building. Using the various definitions, and for this research, green buildings can be defined 
as: “buildings that are designed, constructed and operated in a manner that concentrates on increasing the efficiency 
of energy, water and material used while reducing the negative impacts on the environment and human health 
throughout the building‘s lifecycle” [8,9].  

In Jordan, as one of the developing countries with limited resources [10], there is a desperate need to move forward 
with sustainable construction. As a result, the Ministry of Public Works and Housing (MPWH) has established a small 
committee that aims to develop a draft of the building thermal code known as the Jordan Green Building Guide 
(JGBG). Furthermore, a group of business leaders and academic professionals had a vision of enhancing and 
promoting green building principles and concepts in the Jordanian construction industry. To this end therefore, they 
established in October 2009 a non-profit council that helps them in achieving their vision, which is the Jordanian 
Green Building Council (JGBC). In addition, the Jordanian government has instituted some research centers for 
innovation and advanced technologies related to renewable energy in the construction industry [11–13]. 
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The new challenge in the construction industry is how to deliver GBPs. The USGBC‘s 2013-2015 strategic plan listed 
the main strategic issues facing green buildings as the lack of education about how to manage green buildings. It is 
most likely that GBPs will involve more participants, techniques and requirements compared to conventional 
construction projects [14,15]. 

Accordingly, moving forward to grow the number of GBPs requires a radical change, which is something that 
represents a great challenge. Furthermore, most managers do not have sufficient experience in managing such 
projects and are not fully aware of the importance of project management factors which can significantly affect the 
delivery process of GBPs.  

The aim of this research is to identify the major project management factors required to deliver GBPs successfully in 
Jordan and to rank these factors according to their importance.  Therefore, having research addressing these factors 
has become a compiling need in the construction industry. Such a study will help managers to understand the 
management activities in the green building industry in a clearer and more practical way. Moreover, identifying these 
factors will help all project parties (owner, designer and contractor) to have more control over the project and in taking 
the right decisions from the beginning of the project to maximize the project's success. 

Furthermore, most of the previous research focuses on the drivers, obstacles, and other technical aspects faced by 
the green building construction industry. However, the non-technical aspect is particularly important for delivering 
GBPs successfully. The scope of this research has been limited to the project management factors affecting the 
delivery of GBPs, and it excludes other types of factors like social, environmental or technical factors. 

This study is divided into five sections, including this one, section two includes the literature review as well as various 
related works done in this area of study. Section three outlines the methodology that was used to achieve the 
research objectives, and section four presents the data analysis. Finally, section five discusses the result, concludes 
the study and compares its findings with those of many other relevant studies. It also presents the limitation of this 
study and offers recommendations to improve the delivery process of GBPs in Jordan. 

2 LITERATURE REVIEW 

2.1 Definition and rating system  

There are various terms that are used to characterize taking a "green" approach in the construction industry; for 
instance, sustainable design, green building, high-performance building, sustainable building and integrated design 
[16–18].  In fact, these terms give an indication of progress in understanding buildings‘ design, construction and use.  

The United States Environmental Protection Agency defined a green building as "The practice of creating structures 
and using processes that are environmentally responsible and resource-efficient throughout a building's life-cycle 
from siting to design, construction, operation, maintenance, renovation and deconstruction; this practice expands 
and complements the classical building design concerns of economy, utility, durability, and comfort "[5].  Additionally, 
they are buildings that feature natural ventilation capabilities i.e., low-energy or free-running building [19]. The 
necessity of defining, implementing and measuring green building in a more practical way including feature in the 
design, construction, and maintenance suggests a reason to develop a rating system [20]. 

There have been various rating systems developed around the world. Three systems are currently available and 
could be applied to buildings worldwide. The first one is “The Building Research Environmental Assessment Method 
(BREEAM)”, which was developed in the United Kingdom (UK) in 1990. The second is the “Leadership in Energy 
and Environmental Design (LEED®) was developed in 1998, and the third one is the “Green Building Initiative (GBI)”, 
which was developed in 2005.  

Nowadays, the awareness of green building has increased; for instance, some countries in the Middle East have 
started to develop their own local rating system, such as Qatar Sustainability Assessment System (QSAS), the Pearl 
Building Rating System(PBRS), the Green Pyramid Rating System (GPRS), and ARZ Building Rating System. 
Likewise, Jordan has started developing its local guideline under the name "Green Building Guideline and Rating 
System of Jordan". It contains credits that reflect Jordan’s climate, legislation, resources, policies, building techniques 
and strategies. In fact, the rating system of Jordan is still not compulsory, but it is linked to an incentive scheme 
through which the government gives [21,22]. 

On the other hand, the LEED system, which was developed by the U.S. Green Building Council (USGBC), is the 
most popular rating system around the world [23]. Jordan, as well as many other countries, are adopting this rating 
system. It should be noted that despite the existence of various rating systems, most of them share the same features 
of green buildings in their structures: Site sustainability, water efficiency, energy efficiency, healthy indoor 
environment, material sustainability and waste reduction/ recycling [24]. 

2.2 Design of green buildings vs conventional buildings 

A green building will likely involve more participants, techniques and requirements, bringing changes to traditional 
project management practices [25]. The integrated design process is the main characteristic of green building design. 
It makes the design more complicated compared to the one used for conventional buildings. In a conventional 
building, a traditional design approach is followed, which it could be described as a linear process because of the 
successive contribution of the design team. The process often begins with the architect's and the client's approval of 
the concept design. Design engineers are then asked to implement the proposed design. The design process 
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appears simple and quick, but the outcome of this process are often poor energy performance and a high operating 
cost structure that surprises the owners, users and operators. If the design engineers in this process suggest efficient 
systems, their involvement will be at a late stage in the design process, resulting in the only marginal improvement 
of the performance combined with a capital cost increase [26]. 

In contrast, the integrated design process includes inter-disciplinary design work between design engineers, 
architects, project managers, contractors and operations professionals at the preliminary stages of the design 
process. The outcome of this design process is a highly efficient system with a minimal capital cost increase [27]. 
Conventional buildings consume considerable amounts of water, land, energy, and raw materials for their 
construction and operation. Moreover, conventional buildings generate substantial amounts of construction waste, 
and they contribute to increasing greenhouse gas emissions. In contrast to conventional buildings, green buildings’ 
design seek to conserve the usage of water, energy and land in an efficient way as well as improve both the indoor 
and outdoor environment quality [7]. 

2.3 Project Management in Green Building 

A green building is likely to involve more participants, more techniques and more materials, bringing changes to 
traditional project management practices [25]. A project management framework in green building construction 
should be developed to overcome the barrier [28–31]. In addition, modification of the traditional project management 
practices are needed, such as the early involvement of a multi-disciplinary team for a cost-efficient green project 
delivery [26]. 

The particular contribution provided by [19,32]   in classifying management practices for successful LEED projects 
implementation according to the six Malcolm Baldrige National Quality Award criteria (Leadership, Strategic Planning, 
Customer Focus, Measurement, Analysis and Knowledge Management, Workforce Focus, and Operation Focus). 
To achieve green building objectives, the project management process, including managing people, organizational 
structure, building commissioning, and performance documentation, cannot be neglected [30]. Additionally, existing 
literature has clearly identified factors that affect the management of green construction projects. [16] discussed the 
high premium cost associated with green building construction, together with the lack of communication and interest 
between project members, lack of expressed interest from clients or market demand, lack of credible research on 
the benefits of green buildings and high cost of green building practices. These were the biggest barriers encountered 
by professionals when managing GBPs. There are five main groups of factors to successfully implement green-
marked certified projects namely: human resource–oriented factors, technical and innovation-oriented factors, 
support from designers and senior management, project manager’s competence, and coordination of designers and 
contractors [33]. In addition, many studies discuss the factors affecting the delivery of GBPs [17,28,30,34–38].  
Through the literature review and after in-depth study of project management factors affecting construction project 
success and by reviewing the special needs of GBPs, nineteen factors were identified and grouped into four major 
categories as presented in Table 1. 

Table 1: Major project management factors affecting the delivery of GBPs  

Factors Code Reference  

Project Objectives Related Factors (PO) 

1 Adequacy and clear of plans and specifications PO1 [33,34,39–44] 

2 Clear green design goal PO2 [34,39,44–46] 

3 Accurate initial cost estimates PO3 [11,33,34,36,41,47] 

4 
No major changes in the scope of work during 
construction/design  

PO4 
[29,34] 

5 Enough time for project planning  PO5 [33,41] 

Integration Related Factors (IF)  

6 Integrative charrette IF1 [17,29,33–35,40,48,49] 

7 Cooperation between architects and engineers IF2 [17,29,33,36,50] 

8 Designers involved in construction stage  IF3 [17,29,33,36,50] 

9 Contractors involved in design stage IF4 [17,29,33,36,50] 

Human Resource Related Factors (HR) 

10 Design team experience in green building HR1 [34,41,51,52] 

11 Client experience in green building HR2 [34,41,51,52] 

12 Mistakes/delay in producing design document HR3 [17,29,33,41,50] 

13 Contractor staff experience in green building HR4 [34,41,51,52] 

14 The client‘s ability to make decisions HR5 [34,36,41,50] 

15 Project manager experience and skills HR6 [33,34,50,52] 

16 Project manager ability to manage cross-discipline HR7 [34,36,41,50] 

Communication Related Factors (CF) 

17 Clear communication channel during the  planning phase CF1 [17,30,33,40,41,44,46,49,50,52,53] 

18 Clear communication channel during the design phase CF2 [17,30,33,40,41,44,46,49,50,52,53] 

19 Clear communication during the construction phase  CF3 [17,30,33,40,41,44,46,49,50,52,53] 
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3 METHODOLOGY 

3.1 Data collection 

The main objective of this study is to identify the major Project Management factors affecting the delivery of GBPs, 
therefore, the study is considered a quantitative research method. The quantitative method depends on data 
collection, which is generally numerical data that could be analyzed using statistical methods [54]. A questionnaire 
survey is the most popular form used by researchers to collect data since it is economic, quick and simple. Therefore, 

a questionnaire was prepared to examine the factors of project management that affect the successful delivery of 
GBPs. The questionnaire was divided into two parts; the first asked for general information about respondents, such 
as their position and relative work experience, and the second contained  nineteen factors identified in the literature 
research that affect the delivery of GBPs, as shown in Table 1. These factors were ranked according to their 
importance on a Likert scale ranging from 1 to 5, with 1 representing factors that have no impact on project success 
and 5 representing those with a significant impact. 

To determine the validity of the proposed questionnaire, a pilot study was conducted with the participation of two 
academic experts and four construction professionals to make the necessary modifications for the questionnaire to 
be compatible with the combined and reworded to adopt local construction terminology. 

3.2 Validity and Reliability  

The validity test is used to ensure that the questionnaire measures what is designed to measure [55]. The validity 
test was established through an in- depth literature review and conducting a pilot study. The reliability test was 
performed using Cronbach alpha, which measures the internal consistency of the construct. The minimum acceptable 
and recommended limit of reliability coefficient (alpha) for a scale is 0.60 [56]. Table 2 lists Cronbach alpha test 
results values for each group in the questionnaire. The result showed a value of 0.74 for all variables. In addition, the 
value of alpha for each group was greater than the accepted minimum percentage. 

Table 2: Cronbach Alpha value  

Group Factor Cronbach Alpha value 

Project Objectives Related Factors 0.64 

Integration Related Factors 0.65 

Human Resources Related Factors 0.76 

Communication Related Factors 0.69 

All Factors 0.74 

3.3 Sample size 

The research scope encompasses the GBPs in Jordan, and the respondents included consultants and contractors. 
The sample of contractors was selected from first, second and third-grade companies in Jordan as classified by the 
Ministry of Public Works and Housing MPWH is a system of six categories depending on the value of work that a 
company can afford. The consulting companies in Jordan are classified into three grades: A, B, and C. However, the 
consultant sample was selected from "Grade A& B". 
The population size was determined, and the relative required sample size was calculated based on the following 
equations [57]. 

𝑠𝑠 =
𝑍2×𝑃×(1−𝑃)

𝐶2   (1) 

Where: 

Z = Z value (e.g., 1.96 for 95% confidence level) 

P = percentage picking a choice expressed as decimal (0.5 used for sample size needed) 

C = Maximum error of estimation (0.07), confidence interval (7) 

 

𝑠𝑠 =
1.962  × 0.5 × (1 − 0.5)

0.072
= 196 

                                          

 

And the correction as the below: 

SS new =
SS

1+
SS−1

pop

  (2) 
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Where: 

Pop= population 

When the population (Consultant Grade A and B). According to Jordan Engineering Association (JEA), it is equal to 
146 consulting companies. So that: 

SS new =
196

1 +
(196 − 1)

146

= 84 
                                          

 

When Pop is the population (Contractor first, second, and third class). According to the Jordanian Construction 
Contractor Association (JCCA), it is equal to 367 contracting companies. So that: 

  

SS new =
196

1 +
(196 − 1)

367

= 128 
                                          

 

The total number of distributed questionnaires was 212 and the number of received ones was 178 with a 83.96% 
response rate from both contractors and consultants, the sample size of respondents and their average years of 
experience is shown in Table 3. 

Table3: Population and Sample Size 

Response Sample distributed  Number of Respondents Percent 

Consultants 84 66  

Contractors 128 112  

Total 212 178 83.96% 

4 RESULTS AND DATA ANALYSIS 

4.1 The Demographic Profile  

Table 4 illustrate the demographic profile of the respondents that fill the questionnaire, 63% from different consultants’ 
companies, and 37% from different contractors’ companies. In addition, the major of the respondents had an 
experience from 6-10 years, while 8% have experienced more than 15 years. Moreover, it is important to mention 
that around 57% of the respondents had experienced between 0-3 years in the green building while 43 % had 
experienced more than 3 years in GBPs. 

Table 4: The demographic profile 

Respondents’ companies’ type  

 Frequency Percent 

Consultant  66 37 

Contactor  112 63 

Academic qualification 

PhD 4 2 

MCs 18 10 

BCs  150 84 

Diploma 6 3 

Experience 

1-5 Years  32 18 

6-10 Years 77 43 

11-15 Years 55 31 

More than 15 Years 14 8 

Experience in GBPs 

0-3 Years 101 57 

More than 3 Years 77 43 

4.2 Project management factors affecting the delivery of GBPs 

4.2.1 Mean Score  

To rank the most frequent project management factors affecting the delivery of GBPs the Mean score method was 
used. This method was adopted by [58] to establish the relative importance of the causes of delay in large building 
projects in Saudi Arabia. The five-point Likert scale was transformed to the mean score for each factor to determine 
the ranks of the factors. These rankings made it possible to cross-compare the relative importance of the factors as 
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perceived by the two groups of respondents. Hence, all the numerical scores of each identified factor were 
transformed to mean scores to determine the relative ranking of the factors. The Mean Score (MS), for each factor, 
was computed by the following formula: 

𝑀𝑆 =
∑(𝑓 ∗ 𝑠)

𝑁
        (1 ≤ 𝑀𝑆 ≤ 5) 

                                         
(3) 

 

Where: 

S: is a score given to each factor by the respondents and ranges from 1 to 5;   

f: is the frequency of responses to each rating (l-5), for each factor; and 

N: is the total number of responses concerning that factor.  

The mean score for each factor was calculated. Table 5 below tabulates the minimum and maximum values, mean 
score and standard deviation. The factors are ranked according to the calculated mean score. The rank of the factors 
is also tabulated in Table 5 and presented graphically in Figure 1. 

Table 5: Mean Score and the rank of factors 

Code Factor Min. Max. Mean SD Rank 

PO1 Adequacy of plans and specifications 2.00 5.00 4.00 0.703 8 

PO2 Clear green design goal 1.00 5.00 3.38 1.146 15 

PO3 Accurate initial cost estimates 2.00 5.00 3.97 0.901 9 

PO4 
No major changes in the scope of work during 

construction/design 
1.00 5.00 3.13 1.233 17 

PO5 Enough time for project planning 3.00 5.00 4.04 0.764 6 

IF1 Integrative charrette 1.00 5.00 2.91 0.990 19 

IF2 Cooperation between architects and engineers 1.00 5.00 3.88 0.805 10 

IF3 Designers involved in construction stages 2.00 5.00 3.07 0.892 18 

IF4 Contractors involved in design stages 2.00 5.00 3.33 1.121 16 

HR1 Design team experience in green building 2.00 5.00 4.19 0.877 5 

HR2 Client experience  in green building 1.00 5.00 3.79 1.053 11 

HR3 Mistakes/delay in producing design document 1.00 5.00 4.01 0.883 7 

HR4 Contractor staff   experience in green Building 2.00 5.00 3.67 0.742 12 

HR5 The client’s ability to make decisions 2.00 5.00 3.58 0.713 13 

HR6 Project manager  experience  and skills 3.00 5.00 4.29 0.703 3 

HR7 Project manager ability to manage cross-discipline 1.00 5.00 4.20 0.838 4 

CF1 Clear communication channel during the planning stage 2.00 5.00 4.35 0.965 2 

CF2 Clear  communication channel  during the design phase 2.00 5.00 4.50 0.791 1 

CF3 Clear communication during the construction phase 1.00 5.00 3.45 1.009 14 
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Figure 1: Mean Score and The Rank of Factors. Graphically displaying the ranking of the factors affecting 

the delivery of GBPs. 

As illustrate from the histogram of the mean value the CF1 and CF2 that related to communication factors occupies 
the highest mean value (4.5, and 4.35) then followed by human resource factor HR6, HR7, and HR1with the mean 
value (4.29, 4.20, and 4.19) 

As it is shown in figure 1 the most ranked five factors affecting the delivery of GBPs are: clear communication channel 
during the design phase, Clear communication channel during the planning phase, Project management experience 
and skills, Project manager ability to manage cross-discipline, and Design team experience in green building 

4.2.2 Kappa test  

In order to test the agreement between the contractors and consultants in ranking the factors, the Cohen’s Kappa 
test was used. Cohen’s Kappa correlation coefficient is a commonly used tool to measure the correlation between 
two sets of rankings. The Kappa value is standardized to lie on a -1 to 1 scale, where +1 implies a perfect positive 
relationship (agreement), while 0 is exactly what would be expected by chance, and a negative value represents 
agreement less than chance [59]. Cohen’s Kappa correlation is used to measure and compare the association 
between the rankings of the two parties. Below is the interpretation of Kappa Value:  

Kappa Agreement [59] 

< 0   less than chance agreement 

0.01–0.20  Slight agreement 

0.21– 0.40       Fair agreement 

0.41–0.60 Moderate agreement 

0.61–0.80  Substantial agreement 

0.81–0.99  Almost perfect agreement 

Kappa test was run to test if there is an agreement between the contractor and consultant in ranking the factors. The 
following Hypothesis was tested:  

H01:  There is an insignificant degree of agreement between contractor and consultant. 

Table 6 shows Kappa’s test results, the results indicate a moderate agreement between contractors and consultants, 
the k value ranges between 0.293-0.783. In addition, the p-value is smaller than 0.05 (the level of significance), 
therefore; the null hypotheses are rejected.  Hence, there is a significant degree of agreement between consultants 
and contractors.   

Table 6: Kappa test results for the agreement between contractor and consultant  

Factors 
Kappa 

Value Sig. 

Project Objectives Related Factors 0.336 0.00 

Adequacy of plans and specifications 0.783 0.00 

Clear green design goal 0.499 0.00 

Accurate initial cost estimates 0.641 0.00 

4

3,38

3,97

3,13

4,04

2,91
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4,19
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4,01
3,67 3,58
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Factors 
Kappa 

Value Sig. 

No major changes in the scope of work during construction/design 0.339 0.00 

Enough time for project planning 0.577 0.00 

Integration Related Factors 0.387 0.00 

Integrative charrette 0.306 0.00 

Cooperation between architects and engineers 0.686 0.00 

Designers involved in construction stages 0.733 0.00 

Contractors involved in design stages 0.672 0.00 

Human Resource Related Factors 0.472 0.00 

Design team experience in green building 0.626 0.00 

Client experience in green building 0.598 0.00 

Mistakes/delay in producing design document 0.644 0.00 

Contractor staff  experience  in green building 0.582 0.00 

The client’s ability to make decisions 0.694 0.00 

Project manager  experience and skills 0.665 0.00 

Project manager ability to manage cross-discipline 0.636 0.00 

Communication Related Factors 0.382 0.00 

Clear communication channel during the planning stage 0.293 0.00 

Clear communication channel during the design phase 0.704 0.00 

Clear communication during the construction phase 0.665 0.00 

On the other hand, the was run to determine if there is an agreement between respondents who have years of 
experience between 1-3 years (Group 1) and respondents who have more than 3 years’ experience in green building 
(Group 2): 

H02:  There is an insignificant degree of agreement between Group 1 and Group 2 

The test result shows that there was an insignificant agreement between the two groups, k range between -0.075 
and 0.146 and the p-value is larger than 0.05 (the level of significance), the null hypothesis is accepted. Hence, there 
is an insignificant degree of agreement between the two groups. Table 7 below presents these results. 

Table 7: Kappa test results for the agreement of respondents based on their years’ experience in green building. 

Factors 
Kappa 

Value Sig. 

Project objectives related factors 0.146 0.051 

Adequacy of plans and specifications 0.059 0.447 

Clear green design goal 0.083 0.174 

Accurate initial cost estimates 0.124 0.064 

No major changes in the scope of work during construction/design 0.069 0.261 

Enough time for project planning 0.126 0.101 

Integration related factors -0.05 0.217 

Integrative charrette -0.010 0.867 

Cooperation between architects and engineers 0.024 0.751 
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Factors 
Kappa 

Value Sig. 

Designers involved in construction stages -0.015 0.835 

Contractors involved in design stages -0.017 0.792 

Human resource related factors 0.057 0.109 

Design team experience in green building -0.034 0.636 

Client experience  in green building 0.051 0.418 

Mistakes/delay in producing design document -0.039 0.581 

Contractor staff  experience in green building 0.111 0.155 

The client’s ability to make decisions 0.108 0.148 

Project manager  experience and skills -0.052 0.513 

Project manager ability to manage cross-discipline -0.006 0.929 

Communication related factors -0.075 0.118 

Clear communication channel during the planning stage 0.055 0.416 

Clear communication channel during the design phase -0.085 0.308 

Clear communication during the construction Phase -0.013 0.840 

5  DISCUSSION AND CONCLUSION 

The primary objective of this study was to identify and investigate the project management factors contributing to the 
successful delivery of GBPs in Jordan according to the judgment of the consultants and contractors. Nineteen factors 
were identified and ranked. The analysis of the data collected from the survey was conducted using the “Mean Score” 
method and correlated using Kappa's Test. The results of this survey gave the following findings:  

 The Kappa test indicates moderate to a strong agreement between contractors and consultants on 
ranking the identified factors.  

 The highest-ranked factors affecting the successful delivery of GBPs in Jordan, according to the 
respondents, were (i) clear communication channel during the design phase, (ii) clear communication 
channel during the planning phase, (iii) project manager experience and skills, (iv) project manager ability 
to manage cross-discipline and (v) design team experience in green building.  

Due to the strong agreement between the two parties, the top five factors are considered dependable as a result of 
this study, and they will be discussed here:  

Clear communication channels during design and clear communication channels during the planning phase were 
considered the first and the second key factor affecting the delivery of the GBPs. This fact is supported by the 
literature. Project Management Institute PMI’s Pulse communication research finds that effective communication 
leads to a more successful project. Moreover, PMI’s Pulse research 2013 states that fifty-five percent of project 
managers agree that effective communication with all stakeholders is the most critical success factor in project 
management. Failure to communicate would be the root cause of many project failures [60]. In GBPs, a higher level 
of communication is required among the project team members compared to a more conventional project. This is 
because the green building design is more complicated than what is required in the conventional building [30]. Green 
building requires more interdisciplinary coordination due to the interdependence of the green system design[17].  In 
addition,[26,36] identified in their study the lack of communication between the project members is one of the top five 
obstacles facing managers when managing GBPs.   

Additionally, the interview with LEED Building team members and LEED APs emphasized that communication within 
the team is a crucial factor in Jordan. The interviewer concluded that effective communication between involved 
parties leads to the success of construction projects. The interviewer argued that designers with strong relationships 
could complete work faster since they know each other and know how to communicate effectively. 

Project manager experience and skills, the project manager's ability to manage across disciplines and design team 
experience in green building were ranked as the third, fourth and fifth key factors, respectively. The findings support 
the assertion that resources, skills, knowledge and experience of the professionals involved are becoming the main 
driver for project success. This finding is also supported by many researchers who indicated that knowledge and 
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education in green building is one of the factors that affect the project performance and one of the barriers to 
implementing the GBPs [28,34,36–38] 

In addition, much literature emphasized the role of the project manager and his/her competencies in the successful 
achievement of the project goals. [29,34] stated that the commitment of the project manager and his/her ability to 
build teams and motivate workers is one of the secrets that stand behind the project's success. [36] in their study 
concluded that people play secrets that stand behind the project’s success.  

Furthermore, the interviewer conducting this research, found in Jordanian design firms, a lack of green building 
knowledge. This is because most managers and designers are engineers with an excellent work experience but 
without enough training and education levels in green building techniques.   

According to the research results, some of the recommendations are proposed to deliver the GBPs successfully in 
Jordan. First, the selection criteria of project team members must receive serious attention in GBPs. Secondly, 
education and training in green building are becoming a vital need in the Jordanian construction industry. Thirdly, the 
Jordanian construction industry must keep abreast of the latest communication technologies. Fourth, there is a need, 
within project to establish an effective communication system, which enables everyone within the project to 
communicate, receive, and share information clearly. Fifth, it is important to hire an experienced GBPs manager who 
is familiar with green building concepts and green building rating systems. Sixth, design team members need to be 
trained in green building techniques and knowledge to be able to translate green requirements into design 
documents. Seventh, integrate the green building management concept into Jordanian universities education 
syllabuses.  

A recommendation for a future study would allow more information to be obtained to investigate the communication 
channel in GBPs in Jordan. Moreover, further research is needed to determine if the recommendations for GBPs in 
Jordan could benefit traditional construction projects. Further studies could be performed using a larger number of 
responses to replicate and assure the results of this study. The focus of this research was on the preconstruction 
phase, whilst further studies could examine the construction and closing phase.  

Within the green building industry, there is still the question of modification of the traditional project management 
practices; further studies could be conducted to identify these modifications.  

This study is limited by the low response rate and low average years of experience in green building, as well as the 
small number of certified GBPs in Jordan, which may have affected the ability to draw conclusions. 

6 REFERENCE 

[1] Banihashemi, S.A., M. Khalilzadeh, E.K. Zavadskas and J. Antucheviciene, 2021. Investigating the 
Environmental Impacts of Construction Projects in Time-Cost Trade-Off Project Scheduling Problems with 
CoCoSo Multi-Criteria Decision-Making Method. Sustainability, 13(19): 10922. 
https://doi.org/10.3390/su131910922 

[2] Mehra, S., M. Singh, G. Sharma, S. Kumar and P. Chadha, 2022. Impact of construction material on 
environment, In Ecological and Health Effects of Building Materials, Springer, pp: 427–442. DOI: 
10.1007/978-3-030-76073-1_22 

[3] United Nations Environment Programme, 2007. Buildings and climate change: status, challenges and 
opportunities. UNEP. 

[4] Darko, A., C. Zhang and A.P.C. Chan, 2017. Drivers for green building: A review of empirical studies. Habitat 
International, 60: 34–49. https://doi.org/10.1016/j.habitatint.2016.12.007 

[5] EPA, https://archive.epa.gov/greenbuilding/web/html/. Accessed May 3, 2022. 

[6] Hasheminasab, H., S.H. Zolfani, M. Kharrazi and D. Streimikiene, 2022. Combination of sustainability and 
circular economy to develop a cleaner building industry. Energy and Buildings, 111838. 
https://doi.org/10.1016/j.enbuild.2022.111838 

[7] US, Green Building Council, 2003. Building momentum: National trends and prospects for high-performance 
green buildings. Washington, DC: US Green Building Council. Accessed 3/31/05 from http://www. usgb. org. 

[8] Khoshbakht, M., Z. Gou, Y. Lu, X. Xie and J. Zhang, 2018. Are green buildings more satisfactory? A review of 
global evidence. Habitat International, 74: 57–65. https://doi.org/10.1016/j.jclepro.2017.11.188 

[9] Zhang, L., J. Wu and H. Liu, 2018. Turning green into gold: A review on the economics of green buildings. 
Journal of Cleaner Production, 172: 2234–2245. https://doi.org/10.1016/j.jclepro.2017.11.188 

[10] Ministry of Environment, 2021. The National Climate Change Adoption Plan of Jordan 2021. 

[11] Abu-Rumman, G., A.I. Khdair and S.I. Khdair, 2020. Current status and future investment potential in 
renewable energy in Jordan: An overview. Heliyon, 6(2): e03346. 
https://doi.org/10.1016/j.heliyon.2020.e03346 

[12] Ali, H.H., D.K. Barakat and A.A. Sharif, 2021. Establishing a Green Building Certification Scheme and 
Standards for Multifamily Residential Buildings: Case of Jordan. Journal of Architectural Engineering, 27(2): 
05021003. https://doi.org/10.1061/(ASCE)AE.1943-5568.0000468 

http://www.engineeringscience.rs/


Journal of Applied Engineering Science 

Vol. 21, No. 1, 2023 

www.engineeringscience.rs 

 

 

publishing 

 
Mais Mukattash et al. - Major project management 
factors affecting the delivery of green building 
projects: The case of Jordan 

 

323 

[13] Omar, B., M. Hiyassat, G.J. Sweis, A.B. Abdallah, R. Saleh and R.J. Sweis, 2016. Evaluation of green 
building awareness in the construction industry: the case of Jordan. Interdisciplinary Environmental Review, 
17(3–4): 209–231. DOI: 10.1504/IER.2016.080236 

[14] Liu, J.Y., S.P. Low and X. He, 2012. Green practices in the Chinese building industry: drivers and 
impediments. Journal of Technology Management in China. https://doi.org/10.1108/17468771211207349 

[15] Qian, Q.K., E.H. Chan and A.G. Khalid, 2015. Challenges in delivering green building projects: Unearthing 
the transaction costs (TCs). Sustainability, 7(4): 3615–3636. https://doi.org/10.3390/su7043615 

[16] Chan, A.P.C., A. Darko and E.E. Ameyaw, 2017. Strategies for Promoting Green Building Technologies 
Adoption in the Construction Industry—An International Study. Sustainability, 9(6): 
969.  https://doi.org/10.3390/su9060969 

[17] Li, Y., H. Song, P. Sang, P.-H. Chen and X. Liu, 2019. Review of Critical Success Factors (CSFs) for green 
building projects. Building and Environment, 158: 182–191. https://doi.org/10.1016/j.buildenv.2019.05.020 

[18] Olubunmi, O.A., P.B. Xia and M. Skitmore, 2016. Green building incentives: A review. Renewable and 
Sustainable Energy Reviews, 59: 1611–1621. https://doi.org/10.1016/j.rser.2016.01.028 

[19] Geng, Y., W. Ji, Z. Wang, B. Lin and Y. Zhu, 2019. A review of operating performance in green buildings: 
Energy use, indoor environmental quality and occupant satisfaction. Energy and Buildings, 183: 500–514. 
https://doi.org/10.1016/j.enbuild.2018.11.017 

[20] Liang, L., B. Wen, S.N. Musa, C.C. Onn, S. Ramesh, J. Yan and W. Wang, 2021. Rectify the performance of 
Green Building Rating Tool (GBRT) in sustainability: Evidence from ISO 21929-1. Journal of Cleaner 
Production, 278: 123378. https://doi.org/10.1016/j.jclepro.2020.123378 

[21] Matarneh, R.T., 2017. Development of sustainable assessment method and design tool for existing and 
traditional buildings in Jordan. Architecture Civil Engineering Environment, 10(4): 15–31. DOI: 
10.21307/acee-2017-048 

[22] [22] Tarrad, M. and S. Sqour, 2020. Applications of Green Architecture in Vernacular Dwelling Architecture-A 
Case Study from Jordan. Journal Homepage: Http://Iieta. Org/Journals/Ijdne, 15(4): 515–522. DOI: 
10.18280/ijdne.150408 

[23] Awadh, O., 2017. Sustainability and green building rating systems: LEED, BREEAM, GSAS and Estidama 
critical analysis. Journal of Building Engineering, 11: 25–29. https://doi.org/10.1016/j.jobe.2017.03.010 

[24] Ahmed, M., Abul Hasan, M., & Mallick, J. (2016, December). World green building rating systems: A 
comparative study. In Proceedings of the International Conference Cum Exhibition on Building Utilities, New 
Delhi, India (pp. 1-3) 

[25] Darko, A. and A.P.C. Chan, 2017. Review of Barriers to Green Building Adoption. Sustainable Development, 
25(3): 167–179. https://doi.org/10.1002/sd.1651 

[26] Weerasinghe, A.S. and T. Ramachandra, 2018. Economic sustainability of green buildings: a comparative 
analysis of green vs non-green. Built Environment Project and Asset Management, 8(5): 528–543. 
https://doi.org/10.1108/BEPAM-10-2017-0105 

[27] Hwang, B.-G. and W.J. Ng, 2013. Project management knowledge and skills for green construction: 
Overcoming challenges. International Journal of Project Management, 31(2): 272–284. 
https://doi.org/10.1016/j.ijproman.2012.05.004 

[28] Ahmad, T., A.A. Aibinu and A. Stephan, 2019. Managing green building development–a review of current 
state of research and future directions. Building and Environment, 155: 83–104. 
https://doi.org/10.1016/j.buildenv.2019.03.034 

[29] Chan, A.P.C., A. Darko, A.O. Olanipekun and E.E. Ameyaw, 2018. Critical barriers to green building 
technologies adoption in developing countries: The case of Ghana. Journal of Cleaner Production, 172: 
1067–1079. https://doi.org/10.1016/j.jclepro.2017.10.235 

[30] Hwang, B.-G., L. Zhu and J.T.T. Ming, 2017. Factors Affecting Productivity in Green Building Construction 
Projects: The Case of Singapore. Journal of Management in Engineering, 33(3): 04016052. 
https://doi.org/10.1061/(ASCE)ME.1943-5479.0000499 

[31] Thorne, C.R., E.C. Lawson, C. Ozawa, S.L. Hamlin and L.A. Smith, 2018. Overcoming uncertainty and 
barriers to adoption of Blue-Green Infrastructure for urban flood risk management. Journal of Flood Risk 
Management, 11: S960–S972. https://doi.org/10.1111/jfr3.12218 

[32] Uğur, L.O. and N. Leblebici, 2018. An examination of the LEED green building certification system in terms of 
construction costs. Renewable and Sustainable Energy Reviews, 81: 1476–1483. 
https://doi.org/10.1016/j.rser.2017.05.210 

[33] Li, Y.Y., P.-H. Chen, D.A.S. Chew, C.C. Teo and R.G. Ding, 2011. Critical project management factors of 
AEC firms for delivering green building projects in Singapore. Journal of Construction Engineering and 
Management, 137(12): 1153–1163. DOI: 10.1061/(ASCE)CO.1943-7862.0000370 

http://www.engineeringscience.rs/


Journal of Applied Engineering Science 

Vol. 21, No. 1, 2023 

www.engineeringscience.rs 

 

 

publishing 

 
Mais Mukattash et al. - Major project management 
factors affecting the delivery of green building 
projects: The case of Jordan 

 

324 

[34] Chen, L., A.P. Chan, E.K. Owusu, A. Darko and X. Gao, 2022. Critical success factors for green building 
promotion: A systematic review and meta-analysis. Building and Environment, 207: 108452. 
https://doi.org/10.1016/j.buildenv.2021.108452 

[35] Raouf, A.M. and S.G. Al-Ghamdi, 2019. Effectiveness of project delivery systems in executing green 
buildings. Journal of Construction Engineering and Management, 145(10): 03119005. 
DOI:10.1061/(ASCE)CO.1943-7862.0001688 

[36] Shan, M., W.-Q. Liu, B.-G. Hwang and J.-M. Lye, 2020. Critical success factors for small contractors to 
conduct green building construction projects in Singapore: identification and comparison with large 
contractors. Environmental Science and Pollution Research, 27(8): 8310–8322. 
https://doi.org/10.1007/s11356-019-06646-1 

[37] Wuni, I.Y., G.Q. Shen and R. Osei-Kyei, 2019. Scientometric review of global research trends on green 
buildings in construction journals from 1992 to 2018. Energy and Buildings, 190: 69–85. 
https://doi.org/10.1016/j.enbuild.2019.02.010 

[38] Zhao, X., J. Zuo, G. Wu and C. Huang, 2019. A bibliometric review of green building research 2000–2016. 
Architectural Science Review, 62(1): 74–88. https://doi.org/10.1080/00038628.2018.1485548 

[39] Ahn, Y.H., A.R. Pearce, Y. Wang and G. Wang, 2013. Drivers and barriers of sustainable design and 
construction: The perception of green building experience. International Journal of Sustainable Building 
Technology and Urban Development, 4(1): 35–45. https://doi.org/10.1080/2093761X.2012.759887 

[40] Nguyen, H.-T., M. Skitmore, M. Gray, X. Zhang and A.O. Olanipekun, 2017. Will green building development 
take off? An exploratory study of barriers to green building in Vietnam. Resources, Conservation and 
Recycling, 127: 8–20. https://doi.org/10.1016/j.resconrec.2017.08.012 

[41] Sang, P. and H. Yao, 2019. Exploring Critical Success Factors for Green Housing Projects: An Empirical 
Survey of Urban Areas in China. Advances in Civil Engineering, 2019: 8746836. 
https://doi.org/10.1155/2019/8746836 

[42] Tam, V.W., J.L. Hao and S.X. Zeng, 2012. What affects implementation of green buildings? An empirical 
study in Hong Kong. International Journal of Strategic Property Management, 16(2): 115–125. 
https://doi.org/10.3846/1648715X.2011.645559 

[43] Westerveld, E., 2003. The Project Excellence Model®: linking success criteria and critical success factors. 
International Journal of Project Management, 21(6): 411–418. https://doi.org/10.1016/S0263-7863(02)00112-6 

[44] Yang, J. and Z. Yang, 2015. Critical factors affecting the implementation of sustainable housing in Australia. 
Journal of Housing and the Built Environment, 30(2): 275–292. https://doi.org/10.1007/s10901-014-9406-5 

[45] Adabre, M.A. and A.P.C. Chan, 2019. Critical success factors (CSFs) for sustainable affordable housing. 
Building and Environment, 156: 203–214. https://doi.org/10.1016/j.buildenv.2019.04.030 

[46] Oluleye, I.B., M.B. Ogunleye and A.K. Oyetunji, 2020. Evaluation of the critical success factors for 
sustainable housing delivery: analytic hierarchy process approach. Journal of Engineering, Design and 
Technology, 19(5): 1044–1062. https://doi.org/10.1108/JEDT-06-2020-0232 

[47] Wong, S.Y., W.W. Low, K.S. Wong and Y.H. Tai, 2021. Barriers for green building implementation in 
Malaysian construction industry. IOP Conference Series: Materials Science and Engineering, 1101(1): 
012029. DOI: 10.1088/1757-899X/1101/1/012029 

[48] Azeem, S., M.A. Naeem, A. Waheed and M.J. Thaheem, 2017. Examining barriers and measures to promote 
the adoption of green building practices in Pakistan. Smart and Sustainable Built Environment, 6(3): 86–100. 
https://doi.org/10.1108/SASBE-06-2017-0023 

[49] Sahamir, S.R., R. Zakaria, R.R.R.M. Rooshdi, N.A.A. Ismail and Z.M. Zainordin, 2019. Key influencing factors 
for green public hospital building development in Malaysia. MATEC Web of Conferences, 266: 01025. 
https://doi.org/10.1051/matecconf/201926601025 

[50] Venkataraman, V. and J.C.P. Cheng, 2018. Critical Success and Failure Factors for Managing Green 
Building Projects. Journal of Architectural Engineering, 24(4): 04018025. 
https://doi.org/10.1061/(ASCE)AE.1943-5568.0000327 

[51] Dalirazar, S. and Z. Sabzi, 2020. Strategic analysis of barriers and solutions to development of sustainable 
buildings using PESTLE technique. International Journal of Construction Management, 0(0): 1–30. 
https://doi.org/10.1080/15623599.2020.1854931 

[52] Olawumi, T.O. and D.W.M. Chan, 2020. Key drivers for smart and sustainable practices in the built 
environment. Engineering, Construction and Architectural Management, 27(6): 1257–1281. 
https://doi.org/10.1108/ECAM-06-2019-0305 

[53] Awaili, A. M. E., Uzunoglu, S. S., & Özden, Ö. 2020. The analysis of barriers in green building development in 
Libya. International Journal of Advanced and Applied Sciences, 7(9): 15–20. DOI: 
10.21833/ijaas.2020.09.003 

[54] Denscombe, M., 2017. EBOOK: The good research guide: For small-scale social research projects. McGraw-
Hill Education (UK). 

http://www.engineeringscience.rs/


Journal of Applied Engineering Science 

Vol. 21, No. 1, 2023 

www.engineeringscience.rs 

 

 

publishing 

 
Mais Mukattash et al. - Major project management 
factors affecting the delivery of green building 
projects: The case of Jordan 

 

325 

[55] Golafshani, N., 2003. Understanding reliability and validity in qualitative research. The Qualitative Report, 
8(4): 597–607. DOI: 10.46743/2160-3715/2003.1870 

[56] Sekaran, U. and R. Bougie, 2016. Research methods for business: A skill building approach. john wiley & 
sons. 

[57] Kotrlik, J. and C. Higgins, 2001. Organizational research: Determining appropriate sample size in survey 
research appropriate sample size in survey research. Information Technology, Learning, and Performance 
Journal, 19(1): 43. 

[58] Assaf, S.A. and S. Al-Hejji, 2006. Causes of delay in large construction projects. International Journal of 
Project Management, 24(4): 349–357. https://doi.org/10.1016/S0263-7863(02)00049-2 

[59] Viera, A.J. and J.M. Garrett, 2005. Understanding interobserver agreement: the kappa statistic. Fam Med, 
37(5): 360–363. 

[60] Koutsikouri, D., S. Austin and A. Dainty, 2008. Critical success factors in collaborative multi-disciplinary 
design projects. Journal of Engineering, Design and 
Technology.  https://doi.org/10.1108/17260530810918243 

 

Paper submitted: 26.09.2022.  

Paper accepted: 21.11.2022.  

This is an open access article distributed under the CC BY 4.0 terms and conditions 

 

http://www.engineeringscience.rs/

