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ABSTRACT

Working locally acting Globally is the essential principle in the modern world, to achieve this principle all
the countries should work together to protect the Natural environment and the ecosystem. The protection
methods and procedures were developed and adapted to suit all fields of the life specially the industry fields,
Green Management (GM) considered one of the important methods for this purpose because it provides the
bases for environmental conservation. Industry of construction shares a high percentage of the world
economy as well as adverse influence on the environment as natural. The current paper tries to set the
challenges and benefits of adopting the GM in Iragi industry of construction throughout exploring the
important Factors (main and sub-Factors) that affect the applications of the GM as well as the motivation
factors. To achieve this goal a review of literatures was performed to collect the effecting factors, then these
Factors were evaluated by the experts using questionnaire survey and the questionnaire results were analyzed
utilizing Process of Analytical Hierarchy (AHP). The results revealed that the main factors are the financial
factors and the Project-related and technical factors with 23% and 19% of important respectively.
Accordingly, the conclusions were extracted with a set of recommendations which mainly state the important
role of the Iragi government in the application of GM in the industry of construction.
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1. Introduction

Despite the facts that industry of construction effects positively on economic development and that
infrastructure and buildings projects are essential to fulfill the growing population demands in developing
countries, but it has an enormous influence on the broader environment, including the emissions of harmful
gases, outdoor and indoor environmental pollution, and the influences on the ecological system [1], waste
production and landfill shortages [2]. It was explained that such construction work has a myriad of concerns
belonging to sustainability of a range from environmental, social, and economic problems, since projects of
construction still rely mainly on conventional styles [3]. These conventional styles related to inefficiency and
poor resources usage [4].

Globally, all construction companies have incorporated green through strategic plans to mitigate negative
influences on the ecosystem [5]. Dasgupta et al discover beneficial GM outcomes on self-evaluated fulfillment
with the regulations of the environment [6]. In the same line, Wagner defines that GM permits the improvement
of strategic resources which can decidedly influence development abilities overall and hence also on
technological environmental innovations [7]. While Horbach achieves a beneficial influence of various GM
events on technological environmental innovations [8].
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In Iraq, the environmental situation has been dependent upon various uniting pressures coming from growth of
population, the effect of 3 conflicts, environmental alteration, lowly land utilizes planning, and the
environmental challenges posed by the vast quantity of debris and waste resulting from re-construction and
renovation projects over the country [9]. Alajeeli and Al Kaabi indicate that no applied system is there for
managing waste in the Iraqgi projects of construction [2]. Therefore, being environmentally friendly has
becoming an importantly matter for construction companies because of the global attention about environmental
requirements, as a result, stimulated the increasing heed of researchers in exploring and developing the GM
[10].

Iraq has been ranked as one of the ten countries with the lowest environmental performance scores [11]. It is
estimated to generate 31,000 tons/day of waste of construction per capita waste generation exceeding 1.4 kg
/day [12]. In Iraq, the cost of the degradation in the environment is about 4.9 to 8.0 percentage of Gross Domestic
production (GDP) (about 5.5 US billion $ per year) [13].

Irag involvement in green issues started since the launch of the National Environmental Strategy (2013-2017),
where the main objectives of the strategy were the implementation of green technology and green economy.
However, GM in Iraq industry of construction is yet in the early phases of rolling out an orderly improvement
on the practical level. Laws and regulations in Irag have not achieved a complete arrangement or execution
mechanism to launch an integrated GM in planning, designing, construction and post-construction for
sustainable deliver of projects of construction. In Irag, there has been no research carried out that explore the
GM implementation in projects of construction. Thus, the aim of the current work is to explore and rank the
effecting factors on the applications of the GM in Iragi projects of construction. The main research goals are:
“Defining the factors affecting the GM applications in projects of construction in Iraq” as well as the motivation
aspects. Secondly, evaluate these factors to realize their importance ranks. The rest of this manuscripts was
arranged illustrates the review of literatures in the second section followed by the frequently cited affecting
factors; section three explore the methodology, while the fourth section involve the result and discussions,
finally, the conclusions presented in section five. The current study results can aid the top administration and
partners to execute a powerful GM in Iragq.

1.1. Green management

Green Management (GM) becomes an essential part in all forms of firms. It is replacing conventional
management which does not consider the environmental aspect. GM is the sustainable expansion development
by the reliable management of policies, strategies, projects, and programs with the goal of attaining a friendly-
environment structure. It directs green building activities such as planning, design, construction, operation, and
maintenance of buildings [14]. G. M. includes improving procedures and policies that can help promote and
coordinate sustainability at the project site [15].

Furthermore, Peng and Lin defined G.M. as “required practices for producing products which is
environmentally friendly as well as reducing the influence on the ecosystem by green activities in (development
and research, marketing and production) [16]. while Shu et al defined G.M. as” a management systematic
practices of the firms for setting the issues of the ecosystem through protecting the environment and reducing
the adverse influence of the firm’s products on the environmental during the entire cycle life of the project”
[17]. Generally, G.M. includes two main components of practice, the first is the management of the environment
for preserving the natural resources and environment, while the second is the efficient use of the energy and
resources.

There are a few issues relating to G.M. rehearses that incorporate the trouble in attempting to actualize GM
hones within the working environment, the arrangements and method required to actualize it, the challenges
watched when attempting to make workers mindful almost G.M., and the way of overcoming opposition made
by representatives not willing to take an interest in the advancement of GM Hones within the work environment
[18].

Additionally, construction firms look for, through G.M., to minimize energy waste, water, and materials all
through the project life cycle. Throughout the phase of construction, one of the goals should be to minimize the
landfills materials quantity. By gathering waste of human at the source and changing it to a semi-unified biogas
along with other waste as biological, liquid compost can be formed [19]. Another point of view suggests that
G.M. is a device to survive and relieve the government’s difficulties coming across the community services’
demands and agencies of security. Finally, it is vital that the associations have an unmistakable degree of
mindfulness and comprehension to accomplish authoritative sustainability [10].

A study by Leonidou et al posited that G.M. adds to stronger company execution by reducing expenses and
expanding likely income [20]. Ambec and Lanoie argued that G.M. should improve company income through
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“well right of entry to definite markets; distinguishing products, and technology of selling pollution-control” in
addition to reducing costs in four types: “risk relations and management with external stakeholders; capital
expense cost of material, energy, and services; capital cost; and labor cost” [21]. As well as GM can diminish
the of by giving more straightforward admittance to capital business sectors, simpler credit from banks, and
surer investor responses. It likewise diminishes the expense of work by reducing the expenses related to
diseases, truancy, enlistment, and turnover [17]. Accordingly, it can be concluded that G.M. refers to all
management actions under which construction firms take to enhance and improve environmental management.
This could be done by engaging entities such as the founding of environmentally responsible work procedures,
expansion of environmental management system, provision of human capital management for the design and
development of sensible works practices, etc.

1.2. Green management motivations

Motivations for adopting G.M. differ. Bansal and Roth recommended four components for stimulating green
adoption which are the pressures of stakeholder, legal considerations, ethical consideration and economic
chances [22]. Chabowski et al. likewise hypothesized that ethical, legal, and discretionary intentions are 3 key
chauffeurs of applying GM in firms. The intention being legal indicates the rule of law in business activities.
The ethical intention is signified by the ethical matters linked to stakeholders i.e., the government, public, and
employees. The intention as discretionary shows that firms positively espouse green notions further than ethical
and legal expectations [23].

1.3. Factors affecting GM

GM activities can be improved by investigating the aspects influencing the enhancement of the environmental
performance of projects. These aspects differ based on the project specifications, but they are all essential for
reaching a specific planned goal. The industry of construction is filled with risk, and therefore the possibility of
failure is present; thus, construction firms should consider aspects that may influence their success in a
construction project [24]. To develop G.M., the organization requests surveying its environmental influences,
set emphases to diminish such influences, and plan the way for accomplishing the aims. Many previous studies
have been led to evaluate the significant drivers of G.M. execution. Frank stated that social responsibility in the
performance of the firm is necessary for applying GM [25]. Likewise, Hosseini characterized the main aspects
for developing GM which are: “policy of environment, environmental influence recognition, targets and
objectives, consultation, management plan of the environment, responsibilities, review audits, and reporting
structure, and monitoring compliance, constant improvement”. Furthermore, it is illustrious that support of
high-ranking managers is a vital driver for the effective implementation of most technology, innovations,
activities, and programs [26]. Therefore, to guarantee the full environmental quality, top management should
be dedicated [27]. Also, communication between environmental-professionals and firm managers is significant
for an effective project and environment relationship [28]. According to Wagner, G.M. programs may contain
a chain of actions such as the publication of an environmental strategy, and the invention of improved
environmental training programs [7].

Hosseini developed two models that identify aspects that can help in applying a GM system in the Iranian
transportation industry. The study's suggested theoretical framework that links to two parts: environmental
systems (process model) and management systems (goal-oriented model) [26]. Moreover, Ziegler and Sejas
suggested that if firms realized certified environmental management systems, products environmental labeling,
life cycle activities assessment, and waste measures disposal, GM would not need public support [29]. Goyal
tried to converse the numerous initiatives which might be taken by organizations for promoting GM. The study
states 14 important actions for GM, some of them are: “save power and energy; measuring performance with
the standards; organizations should start using the (reduce, recycle & reuse); encourage the employees to buy
sustainable; make utilize of renewable energy sources; Save energy and improve the environment” [18].
Similarly, Mathiyazhagan et al stated that government category, supplier, market, internal drivers, customer,
and lastly environment are the main drivers for GM implementation for the fund chain in the Indian construction
industries [30]. Cronstam and Gronberg studied the influencing aspects in the GM implementation in Swedish
SMEs in logistics [31].

Results showed that the most effective factors are categorized into 2 criteria: external and internal aspects.
Internal aspects are engagement of managers, orientation of goal, commercial situation, and EMS. External
aspects are relationships between the company, suppliers, customers, and other cooperative companies.
Although Wibowo et al., suggested framework as conceptual for green fund chain management implementation
in the Indonesian industry of construction. The results showed that green supply chain management involves 5
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concepts (design of green product, green initiation, management of green material, construction as green and
green maintenance, and operation), 86 elements and 22 dimensions [32]. Algadami et al shed light on the key
achievement aspects for implementing green procurement in Malaysian infra-structure projects. Results showed
that there is outstanding consistency in the examined aspects. The aspects are classified into themes called,
regulative, perception, logistical, organizational management, contractual, strategic, technical, and financial
aspects [33]. In addition, Taghavi et al prioritize and identified the main factors that apply green supply chain
management in the Iranian industry of construction. The findings showed that the most active aspects categorize
into 2 criteria and ten sub-criteria; internal factors that relied on the organization itself and external aspects
linked to outside the organization i.e., customers suppliers, institutions as governmental and non-governmental
[34].

2. Research methodology

This study generally depends on three phases. The first phase covers identifying the affecting factors of G.M.
implementation through the review of literature. The 2" phase involves a quantitative method for determining
the weight of the specified factors using the expert’s survey through questionnaire. The third phase employs the
Super Decisions software (SDS), which uses Hierarchy Process (AHP) technique to categorize the priority
factors involved in the G.M. implementation process in Irag. In the end, the results of this work are
straightforward for enhancing the awareness of the decisions makers about the GM and help the managers in
preparing an effective G.M. plan.

2.1. Data collection

A literature review is used to take out the G.M. success aspects derived from related literature including journal
articles, handbooks, PhD and MSc theses, research reports, and conference papers. Investigations were done
using Scopus and Clarivate databases.

2.2. Survey design and administration

According to the review of literature, a few workers are there on such topics. Particularly in Irag, there was a
deficiency or less considered research on the G.M. implementation in the industry of construction. For solving
such difficulty, an empirical questionnaire survey according to the pairwise comparing was compiled derived
from literature review findings, which were 29 dimensions. The questionnaires were formed utilizing an
Analytical Hierarchy Design Process AHP and pairwise comparisons for determining the loads of the chief
criteria, sub-criteria, and alternatives. Before that, a pilot study with 7 construction experts was carried out to
develop the phrasing and boost the reliability of the questions. Such specialists have extra than 10 years of
involvement and work in the industry of construction in Irag.

The questionnaire consisted of three sections; section 1 enquires personal information of respondents. Section
2 includes a pairwise comparison matrix of the main GM factors. Section 3 presents pairwise comparison
matrices of G.M. Sub-criteria. The participants were asked to weigh each pairwise comparison between factor
categories and specific factor on a numerical scale from 1 to 9, where 1 = no significant influence and 9 = high
influence on project success. The questionnaire survey was performed from April 1, 2022, and June 31, 2022.
The objective respondents to the questionnaire were the experts and managers at middle or higher management
levels in the industry of construction. The forms were delivered to construction specialists working at the
Education Ministry, Planning Ministry, Construction and Housing Ministry, Municipalities and Public Works
Ministry of, Higher education and scientific research Ministry, and to local construction companies working in
Irag.

2.3. Data analysis, and AHP structure

In this study, the Super Decisions software SDS version 3.2.0 will be used to analyze the data of AHP survey.
Thomas L. Saaty developed the software of SDS for (AHP) implements for resolution-making with feedback
and dependence. AHP is a multi-model resolution-making process launched by Saaty (1980) [35]. This process
has been generally applied throughout the previous two decades [36]. Darko et al. reviewed more than 70 AHP-
papers published to help decision-making within the field of construction management which indicate the wide
applicability of this method in construction management [37]. Conceptually, AHP is the concept of
measurement throughout pairwise comparisons, it involves separating (hierarchical) a problem into its choice
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components, organizing them in a progressive construction, making decisions on the general significance of
sets of components, and blending the outcomes. Specifically, the correlations are made utilizing a scale of expert
decisions that shows the predominance of one model over another thinking about a given other option [38].

In current study, once the AHP model was constructed, a pairwise comparison questionnaire was shaped. After
that, the geometric ways of all paired comparing decisions were computed for every question. The researchers
afterward ordered such group decisions in paired comparing matrices utilizing the assess/compare Super
Decisions software module. Utilizing the Super Decisions software, the imports are gained from the paired
comparing matrices. Furthermore, the weight of priority was automatically calculated via the software. The
inconsistency ratio was < 0.1 in all paired comparing matrices.

3. Results and discussion
3.1. Analysis of literature

Based on the literature review, 29 factors that influencing the GM in projects of construction were collected,
classified, and clustered into seven main classes as presented in Table 1. Figure 1 illustrates the main examined
groups and their sub- factors in a hierarchical structure.

Table 1. Factors affecting the GM Projects initiated from the literature

Categories

Factor

References

Company Factors

Global orientation towards sustainability and GM [39]
The company ability for competition in the global | [40]
markets

Value added for the company assets [41]

The willingness and orientation of the company top
management toward GM

[30], [31], [33]

Project-Related
and technical
Factors

Facilitating problems settling [26], [33]
Acquisitions of modern and high technology [42], [43]
New  management  techniques  /Alternative | [7]. [18]
procurement methods or materials

Adopting reduce, recycle & reuse methods [7].[32]
Rising alertness on sustainability matters and | [33]

promoting green policy

Competency of project team

[31], [33], [44]

Supporting and adopting goal orientation policy [26], [31]
Adopting the principle of sustainability in the design | [45]
process

Well-defined scope of work [46]

Financial Factors

Cost-optimization by green procurement / Save
power and energy

[20], [21], [33]

Whole life costing consideration and money analysis | [33]

value

Project’s adequate funds/resources [18]
Environmental Develop new environmental training programs [7]. [18]
Factors Applying measures of site precaution for mitigating | [33]

pollution of environment

Environmental management systems /GM policy - | [18], [26] [30],[32]

ISO 14001
Governmental Government support [30], [34], [47]
Factors Government regulation and legislation [32], [48], [49]

Economic and political stability [39], [42]
Customer- Availability for green procurement and green | [50]
supplier Factors manufacturing in market

Demand from customers in environmental protection | [51], [52]

requirements

Customers - supplier pressure and commitment

[31], [33], [34]

External Factors

Society or public pressure

[30], [33]
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Categories Factor References

Effective =~ communication  channels  between | [33], [50]
government, consultants and suppliers

Improve the image of the construction company [30], [33]
Social responsibility [53]
C5Fs of Green
Management
I i —— 1 | 1 ’ | 1
Project-Related . "
Company factors and technical Financial factors Environmental Governmental T External factors
factors factors factors factors
| |
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Figurel. AHP Framework for recognizing Factors affecting G M in Iraqi industry of construction.

3.2. Questionnaire survey

The questionnaire form was designed in clear manner to be easy to understand and answered by the respondents,
it consists of 2 main axes, the first axis related to the personal characteristics of the respondent, while the second
axis involve the factors affecting the GM. 50 questionnaire forms were distributed but only 23 were re-turned,
where 17 were finished. The rate of active reply was 34 %, that fairly indicator for the aims of further analysis.

3.2.1. Respondents’ characteristics

Table 2 addresses the demographic respondent’s characteristics. Results indicate that in relations to respondents’
experience there were 6% with 5 years or below, 18% with (6-10) years, 12% with (11-15) years and 24% with
(16-20) years, and 41% with 21 years or above. Thus, about 77% of respondents had extra than 10 experience
years in projects delivery. Among the respondents, 41% had a degree as bachelor, MSc, and Ph.D. holders form
35 %, and 24 % respectively. It is apparent from Figure 2 that the respondent’s majority holds official
management ranks. Administrative area directors produced 35 % of the search sample, whereas18% of the
respondents worked in advisor positions. Moreover, 24 % served as deputy general manager, and general
director positions comprised 18%, whereas 6% held an engineer position. Consequently, respondents were
adequately deemed knowledgeable on the investigation topic. Furthermore, Figs. 2 and 3 show the public sector
respondents' organizations and working sector.
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Table 2. Characteristics of Respondents

Variable Type Frequency Percent
Years of career 5 years or below 1 6%
(6-10) years 3 18%
(11-15) years 2 12%
(16-20) years 4 24%
21 years or above 7 41%
Educational level B.Sc. 7 41%
M.Sc. 6 35%
Ph.D. 4 24%
Sector Public sector 12 71%
Private sector 1 6%
Both 4 24%

18%

Figure 2. The respondents based on title job. Figure 3. The public sector respondents’ organizations.

3.3. The motivation factors

The results of the survey illustrate that 41% of participants argued that legislation is the main reason for
involving in GM, while 29% of participants see it is to improve the image of the construction company. 12% of
participants declare it is the ethical concerns related to stakeholders, or government and to reducing pollution
and waste. While 6% of participants think it is to reduce expenses as presented in fig 4. The above results give
an indicator about the main motivations aspects in Iragi industry of construction which can be used by the
decision maker to encourage the adoption of GM.

&5 xe ne-
et aated wa° L of ©
y \
0" e e e
Qe Que® P

Figure 4: Motivations for involving in GM

3.4. Importance of effective aspects for GM projects

For this study, as the entireties of specialists’ viewpoints were viewed as of similar significance, the geometric
mean, eq (1), were utilized to merge group assessments. Also, to stay away from confusion, responding to
incorporated decisions should be identical to combining their reciprocals [54].
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i=n
=1

GM = I:/(xlfl)(x2f2)(x3f3)(xnfn) 1)

In which: GM = Geometric Mean, f = frequency, i = iteration order, n = last iteration, and x = the risk factor.

3.4.1. Main factors analysis

Table 3 shows the main Factors prioritization based on experts’ judgments by AHP. The responses were
examined for inconsistency and the findings display an outstanding inconsistency of 0.0181, the analysis
revealed that financial Factors were the most important factor and it obtained weight of (0.23428); this reflects
the excessive worries assumed by the respondents concerning the great challenge for balancing the essential
green technologies cost and the profit of making as such. At the same time, project-related and technical Factors
were considered at second high priority with a weight of (0.19483). This might be related to the fact that GM
necessities might pose an influence on the schedule of construction and such necessities are required to be
pointed out in the schedule for preventing any crisis producing delay in the project. Thus, Iragi construction
companies should maintain a good management system and it is mostly dependent on project performance and
the effectiveness of management billing activities and claims. Furthermore, Environmental aspects are placed
at the third level with a weight of (0.17844), this may be due to international organizations formulating various
acts, such as 1SO 14001; and reaching agreements that may influence the construction companies directly or
indirectly.
Table 3. AHP Weights for Main G.M. factor

The Main Factors Sorted weight value Rank
Financial Factors 0.23428 1
Project-related and technical Factors 0.19483 2
Environmental Factors 0.17844 3
Company Factors 0.10897 4
Customer-supplier Factors 0.10350 5
Governmental Factors 0.09742 6
External Factors 0.08255 7
Inconsistency of 0.0181

3.4.2. Sub-factors analysis

3.4.2.1. Company factors

Table 4 shows sub-Factors prioritization based on respondents’ judgments. The company Factors category was
divided into four sub-Factors. With an inconsistency of 0.00388, it was noted that global orientation towards
sustainability and GM was the most important factor in the company Factors category with a weight of
(0.45541), Iragi contracting companies should benefit from the evidence presented by this research that
successful management must take into account complying with the global trends towards sustainability and GM.
Achieving this goal will certainly lead to the realization of the second sub-factor, which is the company's ability
to compete in global markets with a weight of (0.26283). The company’s environmental commitment should be
a mission, not a goal. Value added for the company assets graded 3™ with a weight of (0.14088), and the
willingness and the company's top management orientation toward GM graded 4™ with a weight of (0.14088).

Table 4. Company category Sub-factor

Company Factors Sorted weight value Rank
Global orientation towards sustainability and GM 0.45541 1
The company ability for competition in the global markets 0.26283 2
Value added for the company assets 0.14088 3
The willingness and orientation of the company top management 0.14088 4
toward GM

Inconsistency: 0.0038
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3.4.2.2. Financial factors

Table 5 shows sub- Factors prioritization of the financial aspects category. Financial Factors were divided into
three sub- Factors. With an inconsistency of 0.05156, the current study results proposes that cost-optimization
by green procurement was the most important factor in this category with a weight of (0.52784), Cost
optimization will reduce the total project cost base on green procurement which has recently gained notable
interest by workers in the project management field. This concern resulted from environmental and competitive
aspects, in lIrag, there are almost no regulations regarding environmental compliance, but companies have
recognized the competitive advantages globally. In general, green procurement will reduce waste and increase
the recycling of used materials which has a significant influence on project cost as well as environmental
requirements. The common tool to analyze the cost- optimization is the whole life costing and value of money
analysis which appears in the second rank as a sub-factor with a weight of (0.33252) and reflects a good indicator
of the awareness of the Iraqi construction companies in using such analysis. Furthermore, the Project’s adequate
funds/resources ranked third with a weight of (0.13965).

Table 5. Financial category Sub-factor

Financial Factors Sorted weight value Rank

Cost-optimization by green procurement 0.52784 1

Consideration of whole life costing and value of money analysis 0.33252 2

Project’s adequate funds/resources 0.13965 3
Inconsistency: 0.05156

3.4.2.3. Project-related and technical factors

Project-related and technical Factors category was divided into nine sub- Factors. With an inconsistency of
0.09198, the study highlights acquisitions of modern and high technology as the most important factor in this
category with a weight of (0.19033). Acquisition of advanced and modern technology is a valuable tool to
enhance the competitiveness of construction companies. The rapid technology development has a tremendous
influence on achieving the requirements of green and sustainable principles for construction companies as well
as completing projects in an efficient and more productive manner. Thus, contracting firms must be up to date
about acquiring high and modern technology to ensure competitiveness and productivity. On the other hand,
adopting the new management techniques will enhance the management practice and make the green policy
useful for the company. New management techniques ranked number two with a weight of (0.14996).
Furthermore, facilitating problems settling ranked third with a weight of (0.12425), table 6 shows sub- aspects
prioritization based on respondents’ judgments.

Table 6. Project-related and technical Sub-factor

Project-related and technical Factors Sort\e;gl\:lvslght Rank
Facilitating problems settling 0.12425 3
Acquisitions of modern and high technology 0.19033 1
New management techniques 0.14996 2
Adopting reduce, recycle & reuse methods 0.12098 4
Rising alertness on sustainability subjects and promoting green policy 0.10641 5
Competency of project team 0.10611 6
Supporting and adopting goal orientation policy 0.07509 7
Adopting the principle of sustainability in the design process 0.07072 8
Well-defined scope of work 0.05614 9
Inconsistency: 0.09198

3.4.2.4. Environmental factors

The environmental Factors category was split into three sub- Factors. With an inconsistency of 0.00885, this
study indicates that developing new environmental training programs was the most important factor in this
category with a weight of (0.53961). The competitive nature of construction companies has been raised above
building high-quality products at a low price and limited time. Social and corporate responsibility issues are
becoming more important to organizational competitiveness at both the operational and strategic levels.
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Preserving the natural environment is at the core of the new competitive argument for green and sustainable
corporate education. Such corporative education could be evolved by depending on practical training programs
at both strategic and operational levels to be set as a mission for the construction companies. The practical
training should include the implementation of preventive measures at the site to mitigate or reduce
environmental pollution. The training program should also include the consequences of neglecting such
measures in site management. With a weight of (0.29696), applying measures of site precaution for mitigating
pollution of the environment ranked two, followed by Environmental management systems /GM policy -1SO
14001 with a weight of (0.16342). Table 7 indicates sub- aspects prioritization of the environmental Factors
category.
Table 7. Environmental Sub-factor

Environmental Factors Sorted weight value | Rank

Develop new environmental training programs 0.53961 1

Applying measures of site precaution for mitigating pollution of the 0.29696 2

environment

Environmental management systems /GM policy -1SO 14001 0.16342 3
Inconsistency: 0.00885

3.4.2.5. Governmental factors

Table 8 shows sub- Factors prioritization of the governmental aspects category. Three sub- Factors represent
the governmental Factors category. With an inconsistency of (0.00000), the present findings suggest that
government support and government regulation and the legislation both had the same weight of (0.40000) and
ranked first and second respectively. Also, Economic and political stability was ranked third with a weight of
(0.20000). The government is a critical factor in approving sustainability and green activities, as the government
has a direct and indirect role in adopting, promoting, and implementing sustainability and green actions.
Recently, the companies being under increasing pressure from many diverse parties i.e., government legislation
and regulation, non-governmental Agencies, and market competition, to take part in environmental initiatives.
The government legislation and regulation represent the main driver’s aspects for the companies to adopt and
comply with the environmental commitment. Therefore, the government should move forward with the
enactment of laws that ensure that the companies will improve their environmental procedures according to the
local level within the framework of the global vision of sustainability.

Table 8. Governmental Sub-factor

Governmental Factors Sorted weight value Rank

Government support 0.40000 1

Government regulation and legislation 0.40000 2

Economic and political stability 0.20000 3
Inconsistency: 0.00000

3.4.2.6. Customer-supplier factors

The customer-supplier Factors category was divided into three sub- Factors. With an inconsistency of (0.05156),
the study highlights that availability for green procurement and green manufacturing in the market was the most
important factor in this category with a weight of (0.59363). With a weight of (0.24931), demand from
customers for environmental protection requirements was ranked second, Moreover, Customers - supplier
pressure and commitment ranked third with a weight of (0.15706). Construction project procurements play an
important role as a driver for the development of the economy. However, Irag, as a developing country, must
take into consideration the preservation of the environment during the development process to prevent the
degradation of the environment. So, the issue of degradation in the environment must be diagnosed and treated
to prevent more damage to the environment. One of the initiative treatments that can be applied is green
procurement. However, there is no regulation or legislation concerned with adopting green procurement in the
public or private projects of construction. Thus, governmental motivation, market competition and knowledge
increment about the green products benefits represent the main aspects for the adoption of green procurement
which will lead the way for converting traditional manufacturing to green manufacturing. On the other hand,
the customers demand for the environmental protection requirements will also represent a critical factor for
adopting GM, whether related to the green product or environmental preservation, since the construction
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companies always seek to satisfy the customer requirements. Table 9 demonstrates sub- Factors prioritization
of the Customers - supplier Factors category.

Table 9. Customer-Supplier Sub-factor

Customer-supplier Factors Sorted weight Rank
value

Availability for green procurement and green manufacturing in 0.59363 1

market

Demand from customers in environmental protection requirements 0.24931 2

Customers - supplier pressure and commitment 0.15706 3

Inconsistency: 0.05156

3.4.2.7. External factors

Four sub- Factors represent the external Factors category. At an inconsistency of (0.04544), our finding revealed
that, with a weight of (0.59363); effective communication channels between government, consultants, and
suppliers were the most important factor in this category. Society or public pressure was graded 2™ with
(0.24264) weight. Also, improving the image of the construction company was graded 3 with (0.24264)
weight. Finally, social responsibility was ranked 4" with (0.17157) weight. Since there are many parties
involved in any construction project graded (i.e. owner, consultant, contractor, and supplier), communication
between these parties and the government is very important to the success of GM. Appropriate channels of
communication between the various parties and the government should be established in the manner of two-
way communications which will facilitate understanding the obstacles, requirements, and regulations necessary
for applying GM. Lack of coordination and communication between the parties may lead to many adverse
aspects influencing the GM implementation.

Alternatively, companies of construction are willing to adopt GM to enhance their image and comply with the
community or public pressure by showing environmental issues primarily of construction companies’ interest.
Table 10 demonstrates sub- Factors prioritization of the external Factors category.

Table 10. External Sub-factor

External Factors Sorted weight Ran
value k

Society or public pressure 0.24264 2

Effective communication channels between government, consultants, and 0.34315 1

suppliers

Improve the image of the construction company 0.24264 3

Social responsibility 0.17157 4

Inconsistency: 0.04544

4. Conclusions and recommendations

GM has been viewed as an essential foundation for contraction organizations striving to make their performance
better. Today, pretty much every significant business in the world has perceived the cases of GM not similarly
as a protective component to hold authenticity and the option to work, however as a focal point of an
association's continuous mission and justification behind being. This paper identified 29 serious achievement
Factors for GM projects in Irag, the geometric mean response values of data from survey respondents and super
decisions software SDS with process of analytic hierarchy were utilized for ranking the aspects based on the
perceptions judgments. These aspects were categorized into 7 chief groups. The Financial Factors appears as
the most important main Factors, while Global orientation towards sustainability and GM, Cost-optimization
by green procurement, Acquisitions of modern and high technology, develop new environmental training
programs, Government support, Availability for green procurement and green manufacturing in market and
Effective communication channels between government, consultants and suppliers are the most important sub-
aspects. This paper shows the legislation represents the main motivation aspects for adopting GM.
Accordingly, the current paper extracted the following recommendations:

e The government should state a motivation system to encourage the construction companies to adopt

GM.

o Establishing the necessary managerial framework for the companies that willing to adopt the GM
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e The government will need to establish an environmental accounting and auditing system.
Environmental reporting includes a lot of accounting techniques and should be consistent with auditing
techniques.

e The government should enact the necessary regulations and legislation to comply with the global trend
toward adopting the preservation of the environment.

e Training the top management in the construction companies on the advantages and requirements of
GM, as well as the, preparing the strategic plans for the competition requirement at the global level.
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