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ABSTRACT.

Green concepts are gaining popularity, which encourages the building sector to increase its
commitment to sustainable development. The adoption of these technologies still faces
challenges despite the promotion of green building technologies. In addition to identifying key
obstacles to the adoption of green building principles, this research aims at studying and
gaining a better understanding of the risks associated with the development of sustainable
construction projects. A comprehensive literature review and questionnaires were distributed
to 129 construction experts. 48 risk factors were discovered and classified into six categories.
29 risk variables were considered as critical in the ranking analysis. These are all the five main
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risk factors: Building codes and special regulations must keep up with the trend toward green
construction and sustainability. a lack of education and skills. There is an absence or a lack of
an educational curriculum that assists graduates in understanding sustainability and green. It is
difficult to find skilled or expert green professionals. Low green investment is due to a lack of
demand in the local construction market. Furthermore, low investment due to lack of demand
appears to be one of the top five green adoption obstacles, especially in the Gulf regions. The
current study contributed to the formation of the existing body of knowledge. Such findings
will benefit policymakers and industry practitioners in taking concrete steps to overcome
those barriers and promote sustainable construction projects. Further studies are required for
the sustainable development of construction projects. It is highly recommended to conduct
detailed studies in the field of determining the solutions to those critical risks, and detailed
studies utilizing BIM models to determine the responsibilities of all building parties are
strongly recommended. They may contribute to improving the assessment phases and can help
meet the demands of sustainability.
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INTRODUCTION
Building contributes significantly to the global economy and the expanding industry [1], [2]

and [3]. The building industry, on the other hand, is widely known to have a serious effect on
the natural environment [4], [5], [6] and [7]. Construction has a negative influence on the
environment. About 70% of the energy created and 17% of the water resources are consumed.
Natural resources are utilized, materials disposed of in places of waste are generated at
approximately 50% and CO2 emissions are produced at around 35%. [4], [8], [9] and [10].
The environmental consequences of buildings are growing and significant, since buildings
produce a high quantity of CO2 and require a huge amount of energy and resources [12] [13].
Their influence on buildings is rising. It would appear that the green building revolution
mitigates these impacts and improves buildings [14], [15], [1], and [16]. Emphasizing
sustainability in the construction industry typically does not have a significant negative impact
on the environment [2] and [(17). Sustainable construction, which considers the environment
and is more concerned about climate change, is being created globally as an alternative to
traditional buildings [18]. In the construction business, green buildings are becoming more
popular [19]. With the rise in use of materials, energy, increased consumption and other
issues, people have been looking for sustainable construction [20], [2], [21] [1].

The movement towards sustainable building projects is steadily on the rise and political
leaders in certain countries promote sustainable building projects to protect resources and the
environment [2] and [22]. Sustainability is based on three pillars: the environment, the
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economy, and social well-being [23] as well as [3]. The main elements are greenhouse gases
and climate change. In order to accomplish the objective of sustainability, these key aspects
need to be met, and sustainable growth needs to guarantee that these three aspects remain
stable and equitable [3]. For that reason, buildings may be specified in the form of green
buildings [5], [24] and [25] in an efficient manner, utilizing the principles of environmental
utilization. It refers to the quality and characteristics of the current structure established on the
basis of sustainable building principles and methodologies [4].

In the previous three decades, [26] and [5,] green construction initiatives have grown.
However, these structures consist of a number of components [5], [27], and [28], and [29],
including products and materials. The world today demands sustainable practices in all areas,
including the most resource-intensive industries [30]. During the construction process, several
risks arise [31]. Sustainable techniques need to be developed [32]. Sustainable building
practices are focused on the implementation of modern technology that requires people and
materials [3]. The most serious barriers to the implementation of this form of construction are
[6], [20], [33], [34] and [35] Sustainable building is totally different from traditional
construction. Consequently, it needs new ways of thinking, and more collaboration between
stakeholders [36], [37] and [7]. Sustainable development objectives address wide-ranging
issues such as climate change, conservation of energy, and clean air and water. Although these
broad aims are not simple to fulfill, green building experts might find it difficult to avoid
uncertainties and risks [8] and [38]. Despite the considerable focus on green construction
opportunities, the risks of these projects [9] and [39] have received little attention. In order to
accomplish their project objectives, investors, contractors, suppliers, and other stakeholders
dealing with green projects should be aware of their proposed risks and of their measures
against the possible negative outcomes of these risks [5], [40], and [28].

Risk management in a construction project emerges as a consequence of numerous
stakeholder sources of uncertainty, both positive and negative, as a result of project changes
[10]. As a technique for the building industry to reduce costs and time, risk management is
employed. However, despite the fact that many projects fail to meet their goals [41], the
construction sector has a bad reputation for handling these risks. The potential risks and
measures to avoid difficulties in the future of the project [42] and [43] consequently need to
be recognized. Moreover, there is a lack of research into the identification and implementation
of green projects [1] of the risks involved with sustainable management of buildings. This
provides a pathway for further investigation. To study the differences between present and
contemporary philosophy. This work could therefore contribute to the present understanding.
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LITERATURE REVIEW

There is a considerable amount of literature on risk management and sustainability.
Construction industry experts in the sector have not gained proficiency in risk management
because they do not have access to relevant information to comprehend and identify risks
connected to applying sustainability to building operations and products [12]. In construction,
a number of risk evaluations are conducted using previous experience [19]. Literature,
theories, and methods are in short supply, and that causes literature, theories, and practices to
be undervalued [11]. Green attributes and features, including efficient use of natural resources,
preserving the environment, reducing waste, encouraging the use of environmentally friendly
materials, and reducing life-cycle costs, are still inadequately covered by specifications,
standards, and laws [44]. Standardization and promotion of sustainability through regulations
and policies are both vital to advancing sustainability as a priority aim [47] There are a wide
variety of optional green standards that are now available [12]. There are a wide variety of
optional green standards that are now available [12].

Despite many attempts to achieve sustainability goals, there are drawbacks, as well as barriers
to successful green initiatives. Several nations have implemented ecological scenarios based
on varied priorities and legal constraints, and this is just the beginning. Most of the literature
on risk and sustainable building projects notes that there are risks, but it isn't as simple as this
though, because experience and execution differ from theory 19]. Gaps have emerged in risk
identification and building procedures, in particular. A significant number of risk management
studies have been done in different nations [19]. Because this research is being performed in
the Gulf region, with Qatar as the case study, it is essential to identify the most often
encountered barriers within that region, to have a deeper understanding of them, and to
analyses the key obstacles. The decade of prosperity and increasing oil production witnessed a
major increase in building activity in the Arabian Peninsula region [52], [53], [54], and [55].
However, it is a significant source of carbon dioxide emissions per capita [56] and [53]. It has
been observed that during the previous several years, they have all examined environmental
regulations in order to aid the sustainable building industry [57] and [58].

The Gulf states confront a range of construction supply difficulties, which constrain local
industry and imports from other countries, resulting in a high-cost enterprise filled with risk
due to currency fluctuations [59], [34], and [28]. As a result, [55] studies the implementation
of sustainability in Oman's construction sector and finds certain challenges. Numerous
obstacles exist, including lower cost effectiveness than anticipated, schedule delays, restricted
access to renewable resources, and a lack of knowledge and education. The government has
taken measures to strengthen the Scientific Committee's authority through increased funding
and other incentives, but further assistance is required. [28], stated, "There has been a major
change in the direction of sustainable construction initiatives in (UAE). Green building entails
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greater risk than traditional construction. According to his study, the five most significant
obstacles in sustainable construction are a lack of client funds, insufficient or inaccurate
sustainable design data, design changes, an unrealistically short timeframe for sustainable
building, and a poor scope definition. and also stated that risk evaluation is a critical
component of project risk management because it permits the appropriate planning and
monitoring of risk responses [28].

Saudi Arabia, on the other hand, notes that while building rules for materials and procedures
are already in place, renewable energy buildings are still a relatively recent development in the
industry [60]. There is now no widespread awareness of the ideas of energy-efficient housing
and low-energy building. The research reveals the following: In the Saudi building sector,
sustainability has not yet gotten the recognition it needs. Sustainable approach is found to be
strongly correlated with academic performance and work experience [60]. Qatar has a broad
resource base that includes both non-renewable (gas and oil) and renewable energy sources.
The land and marine ecosystems are the bedrock of Qatar's distinct culture and history, which
include pearl diving, falconry, and truffle hunting. Additionally, because of the hostile
climate, specifically modified species can be employed for advanced biotechnology [53].
Nonetheless, the present population growth, along with an increasing economy, has increased
pressure on all aspects of the country's environmental and historical resources [53]. The
transition facilitated by sustainable growth will considerably increase manufacturing
production through technological advancements consistent with urban expansion [61], [57],
[59], and [62]. Pursuing environmental sustainability in Qatar is complicated by the country's
strong reliance on non-renewable energy sources and its growing industrial population [53],
[57], and [52]. However, given the country's limitless desire, several opportunities for
industrial expansion exist. It fundamentally requires a great deal of leadership; which Qatar
delivers [53].

Qatar is suffering from a building material scarcity, which has forced the country to import
resources from other nations [15] and [57]. Qatar has had significant economic development
during the last decade, notably in building and transportation infrastructure. The Qatar Green
Building Council is founded on three pillars, one of which is sustainable development, which
is a stated aim of Qatar's National Vision 2030. Promote long-term, strategic, and cost-
effective expansion. Encouraging the creation, promotion, and application of concepts for
green construction and sustainable practices might help establish a culture of green buildings
and sustainability in the country, as well as educate citizens about sustainable development
(QGBC, Qatar Green Building Council, 2019). In addition to the aforementioned difficulties,
Qatar has a severe shortage of construction supplies. Qatar has been subject to a diplomatic
embargo since 2017, imposed by many of its strong Arab neighbors in response to the Arab
Gulf diplomatic crisis. Additionally, Qatar Airways' borders and ports with Saudi Arabia, the
United Arab Emirates, Bahrain, and Egypt have been closed, prohibiting Qatar Airways from
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flying through those nations (BBC.com,2017, Qatar crisis: Saudi Arabia and allies restore
diplomatic ties with emirate). And, in order for FIFA to certify the World Cup preparations for
2022, Qatar has been forced to discover new suppliers of building materials in order to meet
new construction requirements and regulations (BBC.com, 2017). All of this demonstrates
why Qatari businesses are an excellent candidate for doing research into the sustainability
concerns associated with the construction sector. Additionally, discover how Qatari businesses
approach risk and sustainability management.

OBJECTIVE OF RESEARCH

This study aims to examine the construction environment by determining and evaluating
possible risk factors related to green construction projects in the Gulf region, with an emphasis
on the State of Qatar, and to categorize these threats based on their significance and roots, as
well as to allocate risks based on construction parties’ responsibilities. This study will also
benefit industry professionals since it presents a comprehensive list of essential factors that
may assist construction parties in improving the adoption of green building projects. This
study will focus on the identification of risks related to the adoption of green-built projects.

METHODOLOGY:

After a comprehensive review of the current literature on green building barriers, several
factors were recognized which have the potential to stand against the adoption of green
buildings in Qatar. The following parts of this research will include these risk factors.
Identification of risk factors associated with green buildings adoption.

The first step in the comprehensive concept was to describe, identify, and comprehend the
risks in literature reviews for sustainable development projects. This included scientific
articles, essays, and publications that addressed challenges and risks associated with
sustainable construction projects. These risks were gathered from several sources [47] as cited
in (Rawlinson, 1988); suggests that well-chosen variables be used to allow respondents to
respond effectively. Due to most of this research being cited or reported, data on a broad
spectrum of variables has been collected in different situations, geographies and contexts. We
need to choose and concentrate on our aim of studying. The second step was to determine the
obstacles to sustainable development in Qatar. Based on a careful analysis of studies, 48
possible obstacles to the use of green construction as set out in the table below were found.
This is a list of variables which are well known and thus more relevant to the Qatar
construction market. The 48 risks identified in the study are more significant and represent
most of the risks that could exist in Qatar's sustainable construction projects.

Classification of risks into six categories.

The 48 risk categories were divided into six different categories based on the origin of risk
factors, with the first being stakeholders and management-related risk factors (RF-S), the
second being regulations and standards-related risk factors (RF-R), the third being technical
risk factors (RF-T), and the fourth being financial risk variables (RF-F), risk factors associated
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with design concerns (RF-D). Finally, the last category of risk factors relating to materials and
supplies was labeled as (RF-M). The following table (1) would provide additional information
to aid in the display and comprehension of the data. The risk factors described in the tables
therefore serve as barriers to green and sustainable initiatives. All risk factors associated with
categories were labeled and coded, such as the first category of risk factors associated with
stakeholders and management as identified in S01, S02, and so on, and R01, R02, and so on,
to the second category of regulations, etc., that facilitate usage and support perceptions.

Ques

S01
S02
S03
S04
S05
S06
S07
S08
S09
S10

S11
S12

S13

Ques

RO1

R02
RO3
RO4
RO5
R06
RO7

RO8

R09
Ques

To1
T02
T03
To4

Risk factors relating to stakeholder and management. (RF-S) References

Believe that green construction is not important. [63], [38],[41].

Resistance to change in current practice. [2], [63], [64], [41], [65], [28]

No culture for green construction between construction stakeholders. [2], [63], [64], [41], [66], [28], [67].

Unfamiliarity with waste management system or specifications. [4], [66], [28], [2], [51], [67].

Size of project or maturity of Contracting or consulting [1], [28], [2].

Unfamiliarity with the new green products or technologies. [2], [63], [64], [41], [66], [28], [67]-

Resistance from the clients to adopt new green ideas. [2], [63], [64], [41], [65], [28]

Poor scope definition or understanding of green or sustainability. [28], [68], [69], [70], [30],

Fears of new changes. [69], [71], [1], [4], [66].

Difficulty for finding experienced or expertise workers to green [4], [68], [64], [72], [41], [65], [28].

projects.

Concerns of the high cost of investing in green construction. [73], [24], [74], [72], [75], [66].

Lack of awareness and training. [17], [76], [77], [2], [74].[26], [16], [78],
[79], [64], [55], [63], [51], [28].

Difficulty persuading employees to change to what is new. [66], [2], [1], [28].

Risk factors relating to regulations and standards (RF.R) References

Absence or lack of educational curricula that help to understand sustainability and [1], [41], [77], [58], [2].

green for graduates.

Lack of promotion for sustainable projects. [80], [81], [82], [55].

Lack of initiative by the government/ private bodies. [55], [1], [28], [58].

No local green certification available or the difficulty for obtaining them. [49], [30], [39].

Lack of pressure from the government in the direction of green construction. [30], [66],[38], [49], [63].

Improper or shortage or incomplete specifications for green and sustainability. [5], [24], [83], [28], [2], [51].

Lack of local documents and information about green technologies. [51], [77], [1], [28].

Building codes and special regulations need to keep pace with the new in green [28], [62], [77], [41].

building and sustainability.

Lack of strategies for promoting sustainable construction. [80], [81], [82], [55].

Risk factors relating to technical issues. (RF-T) References

Fears about probability of failure to meet green code or certification [66], [28], [39], [51].

requirements.

Lack of government approvals for green construction. [28], [75], [49], [39].

lack of searching for local green alternatives materials or products [34], [84], [85], [86]

that support sustainability.

Lack of encouraged local models that can be considered. [49], [45], [66], [871, [88], [20], [89]
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TO5
TO6

TO7
TO8

Ques

FO1
F02
FO3

FO4

F05

Ques

D01

D02
D03

D04

Ques

MO01

MO02
MO03
MO04

MO05

MO06
MO7
M08

M09

Lack of local database and information relating to green and
sustainable products.

Lack of local measurement for carbon footprint of each green
product.

Lack of local updated evaluation for Suppliers of green.

Fears of probability of increasing documentation that required or
Extensive Pre-contract planning for sustainable projects.
Risk factors relating to financial and external issues (RF-F)

Believe that cost of green construction will be more.

Inflation in prices of green materials and products.

Fears about probability of additional costs due to using of green
materials or products.

Politics and economic crisis affecting the importing of green
materials and prices.

Low investment in green due to the lack of demand from the

local construction market.

Risk factors relating to design issues. (RF-D)

Limited creativity and innovation of designs in green and
sustainability.
Lack of experience of designers in green projects.
Long approval process for using new green design and
products.
Uncertainty of long-term performances of green materials or
products.

Risk factors relating to materials and supply. (RF-M)

Lack of demand for green construction products.

Lack of local production, and unavailability of green products.
Need special storage for green products.

Limited number of suppliers for green.

Need for importing the green materials or products from
foreign markets.

probability of Poor quality of local green materials or products.
Need for working with new suppliers.

Limited reliability in suppliers of green materials and products.
Shortage of locally available green materials and long supply
period.

[90], [91], [25], [92], [93], [2].
[90], [92], [25], [92], [93], [2], [94]

[90], [91], [25], [92], [93], [2], [95], [66], [96]
[97], [98], [28], [26], [99], [5], [100]

References

(701, [90], [4], [8¢], [6€], [97], [89], [101], [102],
[42]
[771, [103], [104], [28], [97], [52], [100]

[77], [103], [104], [28], [97], [52], [105] , [100]
[871, [89], [96], [106], [28], [97], [52]

[88], [90], [28], [97], [52], [66], [17], [76], [39],
[77], [2], [74].[26], [16],5[18], [79], [64], [55], [63],

References

[107], (Paul et al.,2017), [77], [5], [107], [109], [4].

[26], [34], [28], [110], [3], [111], [77], [97], [112]
[4], [72], [39], [110], [51], [5], [28]

[4], [104], [28], [5], [106]
References

[88], [90], [28], [97], [52], [66], [17], [76], [39],
[77], [2], [74].[26], [16]i5[z]8], [79], [64], [55], [63],

[72], [3], [2], [41], [74], [28], [4]
(2], [41], [74], [28], [4], [113]
(4], [72], [93], [28]

(4], [72], [93], [28]

[4], [104], [28], [5], [106]
[77], [4], [104], [28], [5], [106]
[77], [4], [104], [28], [5], [106]
[87], [77], [4], [104], [28], [5], [106], [114], [72]

Table (1) Identification of Risk factors relating to risk categories and references.

Data collection
After reviewing and identifying the most effective factors, interviews with selected Qatari
construction industry professionals were undertaken to confirm that the stated risks were
appropriate and applicable to Qatar's construction sector. Furthermore, to make certain that the
survey questionnaire was accurate, 10 different industry experts first participated in pilot tests
to validate and verify the questionnaire. Feedback from the pilot test was used to update the
survey. Since Qatar's experts and practitioners understand the significance of these risk
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factors, they are rated on a scale of importance in order to identify which risk factors are of
high importance for the adoption and execution of green building projects.

The best data gathering approach for this study was an interview to build a questionnaire.
(Erikssons and Kovalainen (2015)) note that three different forms of interviews may be used
in qualitative studies, as referenced in [5]. Semi-structured interviews are perfect for exploring
an area of interest if they are used in conjunction with various questions [115]. To design a
new concept, we employ this form of interview because we want to understand and develop
the concepts from the participants' and the concept's perspectives [116]. We must consider
everything, both known and unknown. To achieve the objectives, it will be necessary to
conduct a comprehensive case study in which the subjects can be studied, as well as empirical
research [69]. In some cases, we were able to communicate the intended purpose of those
inquiries using short and straightforward statements such as bullets or tables. Next, we asked
them to describe their contributions from their point of view and listed them according to the
topics each covered.

In order to find out what risk factors the experts highlighted, all the replies and feedback were
carefully reviewed in order to identify and integrate the findings. Additionally, that pilot test
aimed to reveal many variables that may have an influence, in order to discover everything
that concerns the adoption of the green construction sector in Qatar. Participants were given a
questionnaire that included the six categories of Risk Factors (RFs’) stated above and were
asked to assess the degree of negative impact (importance) of each risk factor on the adoption
of green and sustainable initiatives based on their perceptions. As indicated earlier, these
factors were based on most citations and expert recommendations. Respondents were asked to
prioritize each risk factor based on its individual impact on green building uptake in Qatar
and, we utilized a Likert-style scale with values ranging from one to five: one implies a small
or no impact, while five represents an extremely significant influence. Additionally, if the
study includes participant perspectives, a variety of stats primarily based on data collected for
various purposes that includes only preliminary details and written summaries that may be
presented with the intent of including new and different facts, interpretations, or conclusions
would be beneficial. Cited by [5] and [117].

Selecting a sample of respondents.

For better comprehension and interpretation, questions that were confusing were modified,
and all questions were translated into Arabic and English. The questionnaire was then
structured in Google Docs as a series of drop-down buttons. The first section outlines the
primary roles of work and the participant's workplace, such as the government, consulting or
contracting organizations, supplying firms, and other entities involved in or connected to
green and environmental challenges in construction. And what is their occupation and how
many years of experience in construction? The next section was then separated into six
categories, within each series of questions or variables. Finally, on a scale of 1 to 5, assess the

45



degree or relevance of each variable's influence on the adoption of green buildings. For risk
importance, use a five-point rating scale where 1 = least important and 5 = most significant,
i.e. 1 means very low, 2 low, 3 average, 4 high, and 5 means very high. Additionally, there
was a section at the end of the questionnaire for respondents’ comments or suggestions. And
the method for selecting a representative sample of respondents involved choosing
respondents to whom the questionnaire would be mailed. Several recommendations focused
on local governments and professional organizations that had previously worked on similar
projects and would be capable of implementing the snowball concept.

The thought then arose of sharing our survey with a range of local sustainability conferences
in order to increase participation from individuals with relevant backgrounds. We requested
participant information, phone numbers, and email addresses from the organizers of many of
these conferences; some cooperated; while others did not provide us with such lists, owing to
the confidentiality of their information and their organization's policies. That is something we
are mindful of. The responders were carefully selected based on their qualifications, as they
may be a project engineer, manager, adviser, quality engineer, sustainability head, or green
growth supervisor in one of the firms' associated roles. Since the sustainability problem
necessitates communication with many stakeholders, we've attempted to include as many as
possible in the population of respondents to whom we sent a survey, including consultants,
vendors, manufacturers, government officials, private companies, and researchers, and others.
Questionnaires were distributed among construction professionals in Qatar. Some interviews
took place by e-mail or text message, while others took place in person. A total of 200
construction experts with prior experience of working on Qatar's development projects were
polled. Questionnaires were delivered to 200 Qatari professionals with 134 replies; 5 were
invalid due to very inadequate replies and possibly several submissions from the same person.
Since the weight of the share of responsibility of each existing party will influence the
outcomes of this study. The right overall survey response rate, 129 of 200, suggests a
legitimate response rate of 64%, which is valid for 64%, according to Moser and Kelton’s
claims [114]. Table (2) contains additional information about the profiles of respondents.

DATA ANALYSIS METHOD:

As shown in the table (03), management and stakeholders have the highest relative weight
(27%), followed by regulations and standards, and then at the same weight were supply and
materials issues (19 percent), and technical issues. (17 percent), financial and external issues
(10 percent), and design issues (8 percent). According, the technical category has the highest
impact, with an average of 3.75, followed by regulations, which an average of 3.72. Risk
factors related to stakeholders and management rank third with a mean of 3.70, While design
and financial issues rank nearly the same with meanings of 3.58 and 3.57, respectively, P-
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value zero (Sig. = 0.000 < 0.05) is seen in all parties. unless the perceptions of design and
technical issues are no longer significantly different. And relating to the ranking of risk
categories based on (RIl-index) value, technical issues (RF-T) were the highest group for
green adoption in construction projects, followed by regulations (RF-R), then stakeholders and
management (RF-S), financial issues (RF-F), design (RF-D) and ended with materials and
supply risk s (RF-M).

Category Type Respondents Percent %
Number

More than 10 years 101 78%
;E(e:aerfi:;ggork Between 10 and 5 years 19 15%
P Less than 5 years 9 7%
Construction Manger 50 39%
Engineer 42 32%
. Experts 19 15%

Role of profesc'jo‘lonals Architect 7 6%
surveye Sales, Procurement manger 8 6%
Lecturer, Professor, Researcher 3 2%

Government 15 12%

Consultants 18 14%

Types of Company Contractors 40 31%
Products suppliers/Manufacturers 45 35%

Others 11 8%

Table (2) Profiles of the respondents.

Relative Importance Index (RII).
The Relative Importance Index (RII), for every risk, was calculated using Equation (1). The
RII is used to categorize risks. Risk factors will have either a very medium, low, moderate,
intermediate or very high degree of significance [75]. The RII also rates, calculates, and
measures risks. This was done for every one of the

_25| WiXi
RII 7? ....Eq. (1)
Where Wi is the weight assigned to the response, and i is the weight assigned to the response;
Wi=12234,and5 andi=1,3,1,3, 1,4, and 5, respectively. And Xi = frequency of
response. i = response class index = 1, 2, 3, 4 and 5 for very low, low, moderate, high and
very high respectively. As a result, the RII for (RF-T) was the highest (74 percent), followed
by (RF-S) and (RF-R) with values of (73 percent), then (RF-R) and (RF-D) with 71 percent
and 70 percent, respectively, and lastly (RF-M) with RII value of (68 percent).
Differences Between Parties and categories mean Scores
A post hoc Least Significant Difference (LSD) test was performed to assess the significance
of the mean differences between the respondent’s parties and the RF categories. Governments
differ significantly from contractors (sig. = 0.00), consultants (sig. = 0.00), and suppliers (sig.
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= 0.00), as shown in table (3). Furthermore, there is a perception gap between government
contractors and others (sig. = 0.00 and 0.02). Suppliers, on the other hand, differ significantly
from all stakeholders unless they have a solid agreement with them. Furthermore, the others
strongly oppose the contractors and suppliers, but they agree with the consultants and the
government. It should be noted that the variations are statistically significant (sig. 0.05). As
shown in the below figure (01) and as can be seen, (X) on the lines implies that the two parties

do not have an agreement between the parties.

Risk ) RF- RF- RF- RF- RF- RF- Sig. Gpv. ConSL_JItants Contr_actors Sup[_)liers Otr_]ers

categories S R T F D M Sig. Sig. Sig. Sig. Sig.

Gov 396 408 413 391 397 379 0 .. 0.28 0 0 0.65

Consultants 3.72 | 355 373 363 358 351 0 0.28 . 0.09 0 0.1

Contractors 3.67 = 3.72 374 358 351 342 0 0 0.09 . 0.67 0.02

Suppliers 341 351 343 333 327 315 0 0 0 0.67 .. 0.03

Others 373 375 374 344 357 342 0 0.65 0.1 0.02 0.03

Mean 3.7 372 375 357 | 358 345  C.alpha 0.92 0.96 0.93 0.95 0.96
value

Sig. 0 0 0.32 0 0.58 0 Weight % (RII) % Rank

RF-S 1 0.866 0981 = 0.894 = 0.98 | 0.982 27 73% 3

RF-R 0.866 1 0924 0.794 @ 0.903 @ 0.849 19 73% 2

RE-T 0.981 = 0.924 1 0.938 | 0.991 | 0.985 17 74% 1

RF-F 0.894  0.794  0.938 1 0.937 0.96 10 71% 4

RF-D 0.98 0.903 = 0.991 0.937 1 0.99 8 70% 5

RF-M 0982 0.849  0.985 0.96 0.99 1.00 19 68% 6

Table (3) Differences Between Parties and categories mean Scores

There is no agreement between the government and contractors, for example, but consultants
and the government have a strong agreement because there is no (X) on the line. Furthermore,
an examination of the relationship between risk categories is essential. As stated (Pallant,
2005), as mentioned in [118], , the data collected is usually distributed, obtained randomly and
independently. These criteria were used to evaluate whether there was or was not any
association between two or more variables by using the Pearson correlation test (r). The test
results normally vary from zero where there is no relationship between two variables to one
that is the ideal relationship [52].

In order to carry out a comprehensive analysis of the correlation between risk categories in the
construction sector in Qatar, the Pearson correlation coefficient (r) test was applied to carry
out an in-depth investigation into the correlations between risk categories in the Qatar
construction market. The association between categories is shown in Table (03). As stated, the
strength of the relationship is high when (0.5 < r < 1.0) between two categories. The analysis
shows that the greatest correlation between the categories is between technical issues (RF-T),
design issues (RF-D), materials and supply (RF-M) and design issues and Design-related
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risks (RF-D) as well, with values of 0.991 and 0.990 respectively. On the other hand, the
weakest is the correlation of financials (RF-F) with the regulations (RF-R), but it is still found
to be solid (r = 0.794).

Governmentals

~ % consultants

Suppliers Contractors

Figure (1) Agreement relationship difference (LSD) between construction parties.

Reliability Test (Cranach’s Coefficient Alpha).

Validity and reliability are often considered as principles fundamental to the integrity of a
study (Miles and Huberman, 1994), although, as per Saunders et al. (2009), they minimize the
probability of getting inaccurate information as cited by [69] and [119]. Therefore, validity is
associated with whether the test can genuinely test the principles that are meant to be tested
(Hardy and Bryman, 2004), (Silverman, 2001). Additionally, consistency relates to accuracy
in which the attributes involve those of the tool as well as the circumstances under which it is
performed (Cooper and Schindler, 2001). (Cooper and Schindler, 2001). Reliability depends
on whether the methodology of the analysis is reliable and relatively constant over time and
through investigators and approaches (Miles and Huberman, 1994). (Miles and Huberman,
1994) cited in [69] et al. and [119] et al. However, McNeil (1990) defines reliability as the
likelihood that if someone uses the same approach or methods to gather knowledge in
identical situations at a different time, the same result will be obtained, as cited in [52] and
[120]. In this study, the reliability evaluation, the standard of Cronbach alpha, can be found
using the formula in the equation (1). Cronbach alpha value;

K Zl:la‘é
K_l(l- O'i' ) Eq (1)

r=

Where K reflects that number of risk factors, ox2 corresponds to the variation in the observed
risk factor, but Yi is the variance of risk factor (i). As a result, the overall Cronbach alpha
value is equal to 0.95.. Eqg. (1). Qatar's construction industry produces consistent and
dependable results. Based on exploratory techniques of study, the Cronbach alpha value is
normally acceptable, at least 0.60, to assure acceptable reliability and to suggest that the
components are internally consistent [24].
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RESULTS AND DISCUSSION:

To determine the negative impact of each category related to risk factors based on the Relative
Importance Index (RII). And to comprehend the construction parties' respective shares of
responsibility. Understanding who the dominant presence is, or who has the risk, is critical for
understanding and managing risks [5]. Such a perspective can minimize or eliminate the risk,
or it can lead us in the proper direction [17]. The main risk factors for each category
identified and the responsibility for these risks are described, as stated in the given table,
based on the viewpoint of the practitioners on the impact of these factors. This section is
intended to summarize the risk factors. The overall findings of the survey and the rankings
with values (RI1) displayed the total ranks of each 48 of the risk factors (RF) based on RII.

This will allow us to be aware of the significant implications and the challenges of shifting
from traditional to green. It might also help us comprehend and validate our findings in the
following stage by comparing them to other research in different nations.

According to the analysis, and in the given table, the five main risks in the building sector of
Qatar include:

Building codes and special regulations need to keep pace with the shift towards green building
and sustainability (R-08).

lack of awareness and training (S-12).

Absence or lack of educational curricula that help to understand sustainability and green for
graduates (R-01).

Difficulty in locating experienced or expert green workers. (S-10).

Low green investment is due to a lack of demand in the local construction market(F-05).
Based on the respondent’s perception, these observations indicated that the responsibility for
the important risk factors (RFs) in Qatar was shared by the government (29 percent) and

consultants (29percent), followed by contractors (21percent). However, suppliers have the
least (14 percent) as well as the other parts of the responsibility (7 per cent).
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Overall Respondents

sal106a1eD
S4d

S01
S02
S03
S04
S05
S06
S07
S08
S09
S10
S11
S12
S13
RO1
R02
RO3
RO4
RO5
R06
RO7
R08
R09
D01
D02
D03
D04
MO01
M02
MO03
MO04
MO05
MO06
MO7
M08
M09
T01
T02
T03
T04
T05
T06
T07
TO08
FO1
F02
FO3
FO3
F05

RF-S

RF-R

RF-D

RF-M

RF-T

RF-F

(%) 1y

51.63
73.95
73.8
72.71
724
73.64
70.54
75.66
72.87
77.1
74.26
78.76
75.81
77.67
75.97
71.16
63.88
74.88
71.01
69.3
79.07
76.9
71.32
70.23
70.7
67.44
68.53
73.02
60.78
73.95
67.75
64.5
65.58
66.05
68.53
70.39
70.08
75.5
74.42
75.66
73.8
74.42
73.95
68.37
66.82
73.64
66.67
77.05

sbunjues

NV3IN

2.58
3.70
3.69
3.64
3.62
3.68
3.53
3.78
3.64
3.85
3.71
3.94
3.79
3.88
3.80
3.56
3.19
3.74
3.55
3.47
3.95
3.84
3.57
3.51
3.53
3.37
3.43
3.65
3.04
3.70
3.39
3.22
3.28
3.30
3.43
3.52
3.50
3.78
3.72
3.78
3.69
3.72
3.70
3.42
3.34
3.68
3.33
3.85

Aousnbai4

333
477
476
469
467
475
455
488
470
497
479
508
489
501
490
459
412
483
458
447
510
496
460
453
456
435
442
471
392
477
437
416
423
426
442
454
452
487
480
488
476
480
477
441
431
475
430
497

as

1.43
1.02
1.08
1.07
1.05
1.06
1.07
1.10
1.08
1.07
1.07
1.09
0.98
1.04
1.10
1.11
1.13
1.16
1.12
1.08
0.97
1.09
1.14
1.17
121
1.13
1.07
0.97
1.20
0.97
121
1.16
1.05
1.07
1.04
111
1.09
0.99
1.10
1.02
1.05
1.05
1.02
141
1.13
1.04
1.18
0.93

Gov.

uesN

2.80
4.07
3.80
4.00
4.47
4.13
3.60
3.93
3.87
4.13
4.13
4.33
4.27
4.47
4.13
4.27
3.67
4.00
3.80
3.87
4.27
4.27
4.27
4.07
3.60
3.93
3.40
4.00
3.53
433
3.67
3.67
3.73
3.80
4.00
4.07
3.87
4.20
4.13
433
4.20
433
3.87
3.67
3.87
3.80
3.87
4.33

as

1.61
0.96
0.86
0.93
0.64
0.83
112
0.96
1.30
0.99
1.06
0.90
0.88
0.92
0.92
1.10
1.18
1.07
0.77
0.74
0.88
0.88
0.80
1.03
1.50
0.88
1.18
0.93
151
0.72
1.45
0.98
1.10
0.77
0.93
0.70
0.92
0.77
0.99
0.82
0.77
0.82
0.92
1.40
1.06
0.94
1.13
0.82

uean

2.50
3.50
3.56
3.44
3.50
3.61
4.06
3.94
3.78
4.00
4.06
4.28
411
3.56
3.50
3.33
3.06
3.50
3.67
3.39
4.06
3.89
3.61
3.56
3.89
3.28
3.61
3.61
2.83
3.72
3.94
3.39
3.28
3.33
3.83
3.67
3.61
3.94
3.72
3.83
3.39
3.50
4.17
3.56
3.39
3.89
3.50
3.83

Consultants

as

1.25
1.20
1.10
1.10
1.25
1.24
111
1.35
1.06
1.24
0.87
0.96
0.68
1.04
0.99
1.03
121
1.20
1.28
1.33
0.87
1.18
1.29
1.38
1.08
1.27
0.92
1.14
1.20
1.07
1.06
1.33
1.13
1.28
1.10
1.28
1.24
1.00
1.18
1.10
1.20
1.10
0.71
1.42
1.20
0.96
1.25
0.86

Contractors
E 8
S
2625 146
3575  1.06
3.75 1.26
37 1.11
3775 107
3775 119
355 1.26
4.025 1.1
38 1.04
3.95 1.06
3575 124
38 1.16
3825 117
38 1.36
38 1.09
3575  1.15
3475 115
4025 112
36 1.13
37 1.09
3575 115
39 1.03
3.55 1.2
3.45 1.28
35 1.13
3.55 1.24
3.45 1.43
38 1.02
33 1.2
3.825 0.9
3325 131
32 1.26
3425 115
3125 128
3325 114
3475 115
355 1.3
3.75 1.01
39 1.15
3875  1.07
3.85 1.12
38 1.18
3.75 1.08
3475 134
3325 127
3.7 1.14
3.35 1.33
4.05 1.04

Suppliers
E 8
=}
238 | 153
367 | 1.04
356 | 1.34
342 118
333 1.09
342 110
324 | 117
347 1.0
338 | 1.05
360 | 112
356 | 1.16
382 119
353 | 114
384 | 117
376 | 115
338 115
271 | 134
362 | 113
336 | 1.30
307  1.23
418  0.86
367  1.09
333 | 121
329 118
349 | 124
298 | 1.25
327 | 1.01
333 113
273 119
336  1.26
318 | 1.35
298  1.08
302 | 114
324 109
324 | 1.23
327 132
322 | 1.26
362 | 113
344 | 114
349 | 112
342 | 116
353  1.06
344 | 134
320 146
324 121
351 131
311 | 1.30
358 101

Table (4) Overall survey results and overall rankings with (RI1) values.
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uesN

3.091
4.091
4.091
4.091
3.273
3.909
3.636
3.727
3.636
3.909
3.727
3.818
3.545
4.091
4.000
3.636
3.727
3.273
3.636
3.818
3.818
3.727
3.545
3.818
3.182
3.727
3.727
4.000
3.000
3.727
3.182
3.455
3.182
3.455
3.091
3.727
3.818
3.636
3.636
3.818
4.000
3.727
3.545
3.545
3.000
3.818
3.182
3.636

as

1.30
0.83
0.83
1.04
1.19
0.94
0.67
0.90
0.92
0.94
1.01
1.25
1.04
0.70
1.34
1.12
0.79
1.27
112
0.98
1.08
1.27
121
0.98
1.08
1.01
0.79
0.63
0.89
0.90
0.87
1.13
0.75
0.93
0.83
1.10
0.75
1.03
1.03
0.98
1.00
1.10
1.04
1.44
0.89
0.87
0.87
0.92



SUMMARY AND CONCLUSION:

The transition to sustainability has become a major challenge, since an interconnected
network can only be strengthened or integrated if all construction parties in Qatar have a
shared understanding of those priorities that are also presented in [122], [123], [124] and
[125]. It can be stated that the role and the management of organizations are vital to
sustainability and they are part of changes in their activities from traditional construction
to sustainable construction as presented in [126]. In addition to that, unless large
construction organizations enter this field and strengthen the ideas and promote small
industries, sustained building risk management will continue without any significant
improvements that are also mentioned in [5]. These results indicate that the government
still has a major role to play in steering the wheel toward sustainable buildings in the State
of Qatar, as well as eliminating obstacles, such as those listed in this study, to help
organizations engaged in this type of construction. Although the government plays an
important role in developing policies that keep up with development in this sector, one of
the most significant barriers to approaching or transitioning to green building, as noted in
the study results, is a lack of expertise and awareness among construction workers.

Moreover, as a result, the government, particularly in Qatar, must provide certain
standards for assessing workers and staff in the construction sector, or include some of the
qualifications for getting a license to work, and companies must stick to all of them. and
must play a part in addressing the issue of a lack of investment in this type of structure.
Since it is still a major barrier, the government must support such types of structures with
multiple payment options. They are often expected to create a data base and input log as a
guide, focusing on all completed projects, so that other organizations can learn from
knowledge. And relating to new regulations, the government should include, or participate
in, the parties of the construction industry before making decisions, as part of decision-
making. Furthermore, consultants share a significant amount of responsibility for
prioritizing sustainability for projects and developers, as well as not exaggerating
standards that non-local materials struggle to fulfill. Manufacturers, contractors and
suppliers will also play an important role in providing green products that meet standards
while also contributing to increased performance and compliance. Contractors would be
required to use local products, encouraging in-house manufacturing and assisting local
industries.

According to the study's findings, there are a variety of barriers to green adoption in Qatar,
particularly those related to knowledge and education, which are compatible with [28] and
[41], as well as regulations and standards which are compatible with [51] and [63].
Furthermore, there is a problem relating to the lack of demand from the local market,
which has resulted in low investment in this type of sustainable building that is also
compatible with [47] and [42] . Finally, there are challenges to recruiting skilled workers
or experts to work in the green. This is presented in [5]. Further research can be conducted
in another field to determine what the challenges to sustainable growth are. Alternatively,
this future research can be extended to include methods to promote Green Building
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Strategies and green adoption, as well as solutions or strategies for overcoming these
obstacles. The current study adds to the green construction literature by analyzing
obstacles in the context of a developing country's green construction uptake, which could
help governments and professionals take appropriate steps to address obstacles and
promote green construction development. Future studies will study the links between all
the crucial obstacles and the effect on the adoption and development of sustainable
construction.

LIMITATIONS AND ETHICAL CONSIDERATIONS:

When doing data analysis, every researcher should consider research ethics and truth
criteria [5] and [1]. This is closely linked to people or groups which are utilized for
research purposes or which are somehow touched by research [52]. Therefore, there are
some limitations to the framework, methodology, and methods of data collection. Because
the qualitative analysis method used in this study is a multiple-case experiment, this thesis
may raise concerns about its generalizability. Because these case study subjects show
significant differences between the practitioners, it may be because of experience
differences with several of their competitors in the industry. However, future research may
involve companies from other countries in which sustainability is more interesting in
creating more broad statements about the current situation of sustainable building as well
as the industry.

There was no intentional bias in the processes of selecting the subject, developing the
questions, and selecting the factors to be examined, as well as distributing the
questionnaires and providing a summary of the results. If any bias happens by accident, it
is unwanted in the case where it occurs. We have taken every measure to prevent bias. We
had not been given any instructions that might have resulted in a change in the outcomes
or even recommendations for a specific objective. Finally, we want to thank all the
participants and companies whose employees participated in our investigation, as well as
everyone who supported us with any research related to our topic of study. And we
welcome any constructive feedback intended to improve this research or increase the
significance of its findings.

REFERENCES:

Ahmed, A. M. (2019). Application of Value Engineering approach for Improving the
Quality and Productivity of Ready Mixed Concrete Used in Construction and Hydraulic
Projects. https://doi.org/10.5339/gfarc.2018.eepd52

Akintoye, A. S., & Macleod, M. J. (1997). Risk analysis and management in construction.
International Journal of Project Management, 15(1), 31-38.

Al-Mansour, A., Chow, C. L., Feo, L., Penna, R., Lau, D., Hwang, B.-G. G., Shan, M.,
Phua, H., Chi, S., Mdllera, H. S., Breinera, R., Moffatta, J. S., Haista, M., Sabnis, G. M.,
Suhendro, B., Shi, Y., Liu, X., Green sense, Safikhani, F., ... Fallis, A. . (2019). The role

53



of inorganic polymer technology in the development of ‘green concrete.” Sustainability
(Switzerland), 10(1), 1-10. https://doi.org/10.1016/j.jclepro.2019.02.010

Altoryman, A. (2014). Identification and assessment of risk factors affecting construction
projects in the Gulf region: Kuwait and Bahrain The School of Mechanical, Aerospace and
Civil Engineering.
https://www.research.manchester.ac.uk/portal/files/54550522/FULL_TEXT.PDF

Apine, A., & Valdés, F. J. E. (2017). Risk Management in Sustainable Projects in the
Construction Industry: Cases of Swedish Companies. 1-80.

Bagdad, M., & Mohammad, M. F. (2016). Green Initiatives Development: A case Study
on Strategy Development Process (SDP) of Green Building-integrated Energy Efficiency
(EE).  Procedia - Social and Behavioral Sciences, 234, 372-382.
https://doi.org/10.1016/j.sbspro.2016.10.254

Baglou, M., Ghoddousi, P., & Saeedi, M. (2017). Evaluation of Building Materials Based
on Sustainable Development Indicators. Journal of Sustainable Development, 10(4), 143.
https://doi.org/10.5539/jsd.v10n4p143

Berry, M., Cross, D., & Stephens, J. (2009). Changing the environment: An alternative
“green” concrete produced without Portland cement. 3rd World of Coal Ash, WOCA
Conference - Proceedings.

Bhattarai, P., & Kumar, B. (2013). Green Buildings and need of its Flexibility to create
sustainability in every society. http://www.rspublication.com/ijeted/ijeted_index.htm
Burden, G., & Factors, R. (2007). Global burden of disease and risk factors. In Choice
Reviews Online (Vol. 44, Issue 08). https://doi.org/10.5860/choice.44-4479

Celik, K., Meral, C., Petek Gursel, A., Mehta, P. K., Horvath, A., & Monteiro, P. J. M.
(2015). Mechanical properties, durability, and life-cycle assessment of self-consolidating
concrete mixtures made with blended portland cements containing fly ash and limestone
powder. Cement and Concrete Composites, 56, 59-72.
https://doi.org/10.1016/j.cemconcomp.2014.11.003

Chan, Albert P.C., Darko, A., Ameyaw, E. E., & Owusu-Manu, D. G. (2017). Barriers
Affecting the Adoption of Green Building Technologies. In Journal of Management in
Engineering (Vol. 33, Issue 3). American Society of Civil Engineers (ASCE).
https://doi.org/10.1061/(ASCE)ME.1943-5479.0000507

Chawla, V. K., Chanda, A. K., Angra, S., & Chawla, G. R. (2018). The sustainable project
management: A review and future possibilities. Journal of Project Management.
https://doi.org/10.5267/j.jpm.2018.2.001

Cole, R. J. (2005). BUILDING ENVIRONMENTAL ASSESSMENT METHODS:
REDEFINING INTENTIONS.

Danciu, V. (2013). The sustainable company: new challenges and strategies for more
sustainability. Theoretical and Applied Economics, 20(9), 7-26.

Darko, Amos, Chan, A. P. C., Owusu-Manu, D. G., & Ameyaw, E. E. (2017). Drivers for
implementing green building technologies: An international survey of experts. Journal of
Cleaner Production, 145, 386—-394. https://doi.org/10.1016/j.jclepro.2017.01.043

54


https://doi.org/10.1016/j.jclepro.2019.02.010

Djokoto, S. D., Dadzie, J., & Ohemeng-Ababio, E. (2014). Barriers to sustainable
construction in the ghanaian construction industry: Consultants perspectives. Journal of
Sustainable Development, 7(1), 134-143. https://doi.org/10.5539/jsd.v7n1p134

Durst, S., & Zieba, M. (2020). Knowledge risks inherent in business sustainability. Journal
of Cleaner Production, 251. https://doi.org/10.1016/j.jclepro.2019.119670

El-Sayegh, S. M., Manjikian, S., Ibrahim, A., Abouelyousr, A., & Jabbour, R. (2018). Risk
identification and assessment in sustainable construction projects in the UAE. International
Journal of Construction Management, 0(0), 1-10.
https://doi.org/10.1080/15623599.2018.1536963

Essmat Al Attar, M., Mahmoud Moubarak, L., & Hassan Al Gimaily, Z. (2018). the
Current Methodology of Assessment of Sustainable Buildings in Egypt Between
Probabilities and Obstacles. JES. Journal of Engineering Sciences, 46(2), 263-281.
https://doi.org/10.21608/jesaun.2018.114520

Eze, C. E,, Ugulu, R. A., Egwunatum, S. I., & Awodele, I. A. (2021). Green Building
Materials Products and Service Market in the Construction Industry. Journal of
Engineering, Project, and Production Management, 11(2), 89-101.
https://doi.org/10.2478/jeppm-2021-0010.

Tran, Q., Nazir, S., Nguyen, T. H., Ho, N. K., Dinh, T. H., Nguyen, V. P., Nguyen, M. H.,
Phan, Q. K., & Kieu, T. S. (2020). Empirical examination of factors influencing the
adoption of green building technologies: The perspective of construction developers in
developing economies. Sustainability (Switzerland), 12(19), 1-28.
https://doi.org/10.3390/su12198067

Tunji-Olayeni, P. F., Mosaku, T. O., Oyeyipo, O. O., & Afolabi, A. O. (2018).
Sustainability strategies in the construction industry: Implications on Green Growth in
Nigeria. 10P Conference Series: Earth and Environmental Science, 146(1).
https://doi.org/10.1088/1755-1315/146/1/012004

United States Environmental Protection Agency (EPA). (2013). Sustainable Design and
Green Building Toolkit. EPA Region 4, June, 110.

Wang, X., Ren, H., Cai, W, Liu, Y., & Luo, L. (2016). Identification of driving factors for
green building development in China. Open House International, 41(3), 92-96.
https://doi.org/10.1108/0hi-03-2016-b0016

Wu, G., Qiang, G., Zuo, J., Zhao, X., & Chang, R. (2018). What are the key indicators of
mega sustainable construction projects? -A stakeholder-network perspective. Sustainability
(Switzerland), 10(8), 1-18. https://doi.org/10.3390/su10082939

Yang, X., Zhang, J., & Zhao, X. (2018). Factors affecting green residential building
development: Social network analysis. Sustainability (Switzerland), 10(5), 1-21.
https://doi.org/10.3390/su10051389

55



