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Abstract. Delivering green construction (GC) projects is not an easy task for
inefficient or inexperienced contractor due to added requirements. This paper
conceptualizes firm strategies in delivering green projects by focusing on enhancing
firm resources. Journal articles with keywords such as ‘green construction’, ‘green
project’, ‘sustainable construction’, ‘resources and capabilities’, ‘contractor
strategies’, and so forth in the title, abstract or keywords of the publications were
reviewed. Articles published from 2000 to 2018 in Scopus database were selected. The
current literature on firm resources mainly focused on four assets (personal, financial,
technological and organizational) and four capabilities (technical, innovative,
managerial competency and collaborative). These assets and capabilities are necessary
for contractor firms to survive in the industry. Capitalizing on these resources, this
paper proposes seven strategies: human resource strategy, innovation strategy,
financial strategy, smart collaboration strategy, environmental pro-activeness strategy,
management enhancement strategy and information and communication strategy, for
contractor to effectively deliver green project. Using Resource Based View (RBV) and
Resource Mobilisation Theory (RMT), a conceptual framework is produced
connecting firm resources and Resource Mobilisation Strategies (RMS). This paper
shall benefit contractors and academician as it extended the knowledge on firms’
resources and recommend ways to strategize green delivery.

1. Introduction

Contractors implement responsible construction practices to support environmental sustainability at
construction site. However, GC project construction may appear to be an uneasy task for
inexperienced and incompetent contractor in that type of projects due to the use of green technology,
additional design requirements and rigorous practices at site. The level of contractor firm success
depends on their resources and processes, in addition to management practices used during
implementation of technologies [1]. Contractor firm’s internal strength such as competence,
knowledge to do the job and financial arrangements are very important to ensure successful project
delivery [2]. Strategies are the patterns of decisions that organisations plan to execute for achieving
stated and desired objectives [3]. Strategy provides direction and focus for the organistaion. An
organizational capability is its ability to perform a task using its resources to achieve its goals [4]. This
indicates that resources will influence strategies of firms. While commitment of efforts and resources
from contractors is generally influenced by pressure exerted by environmental regulations and
stakeholder demands [5], resources account as key factors affecting the adoption of GC practices in
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projects. Contractor firms are likely to have greater need for resources and RMSs in order to be able to
deliver GC projects.

Although there have been attempts to identify enablers of green project construction, the existing
works have only managed to provide fragmented insights into practical strategies of contractor firms
to implement green project construction using firm resources as basis. The aim of this paper is to
systematically review related researches on contractor firm resources and strategies to provide an
overall summary of current body of knowledge and to present a conceptual framework for strategizing
contractor firm resources to deliver GC projects using RBV and RMT. The conceptual framework is
produced from extensive literature review obtained from scopus database. The timeframe of 2000 to
2018 was chosen for the sample, since the year 2000 shows growth in research work on green projects.
The framework relates contractor firm resources to RMSs in order to ensure successful construction of
green projects.

2. Contractor and green project involvement

Construction contractors who are responsible for practical realization of designs play critical role in
achieving environmental sustainability of construction projects [5—7]. Although all parties involved in
construction project should cooperate, being the implementers of construction projects, it is imperative
for the construction firms to be knowledgeable and well equipped to deliver GC projects. For a
contractor to be able to adopt green practices in its organization, factor such as managerial concern is
an important driver [5]. As such, improvement in environmental performance of construction projects
is due to the resources and strategies of contractor firm.

3. Research approach

The objectives of this paper are to provide information on contractor firm resources and strategies to
deliver GC projects. Scopus search engine was selected as most of the research papers in construction,
management and engineering are archived in Scopus. Literatures from 2000 to 2018 were selected
using keywords such as ‘green construction’, ‘green project’, ‘sustainable construction’, ‘resources
and capabilities’, ‘contractor strategies’, and so forth in the title, abstract or keywords of the
publications. The literatures were explored to identify resources of contractor firms delivering GC
projects and the RMSs to be adopted by contractor firms engaged in green project construction.
Finally the findings of the review were summarized. The resources of contractor firms which are basis
of RMSs are presented in the next section.

4. Contractor firm resources

Contractors’ responses to the government imposed requirements and project stakeholders’ pressure
differ according to the capability of firm in tackling varied issues. Firms use resources as input factors
to conceive of and implement their strategies [8, 9]. Efficient use of resources will lead to better
competitive ability, diversification of good and services and growth potential.

For contractor firms to deliver GC projects, they need to ensure the employees are knowledgeable
and able to cope with the technological sophistication and complexity of green projects [5, 10].
Financial assets are assets relating to company’s finance capital base and turnover and profitability
which are indicators of the financial strength of a contractor firm [11]. Realization of strategic plans
requires investment-in facilities, knowledge, personnel, and so on. Financial capital base is of primary
importance for contractors as they are responsible to pay suppliers [12]. Hence, cash flow forecast and
budget allocation is essential for green project delivery. Technological assets of firm such as
information technology resources and plants and equipments which are necessary for physical
realization of projects [9]. In the implementation of the GC projects, GC technology is the foundation
[13] as green projects are more sophisticated than conventional projects [14]. Appropriate IT systems
are also necessary to deliver and communicate the information from green consultants to the project
team members [15]. Organizational policies, its procedures for planning and control, and its
environmental management system constitute the organizational assets. Environmental protection
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being one of the major project success criteria requires contractor firms’ environmental protection plan
[11, 16]. Therefore, presence of Environmental Management System (EMS) has been identified as
helpful for GC project [17]. Thus, organizational assets which relate to organizational infrastructure
such as sustainability policies, procedures and Environmental Management System (EMS) are
required for GC project success. High technical capability of contractor firms is critical to achieve
environmental objectives of GC projects [4]. A firm with strong technical capabilities can certainly
deliver a GC project at a lower cost because it understands GC project needs, relevant technologies to
such project and able to identify suitable green material suppliers [18]. Innovative capability is a
firm’s ability to develop new products and processes and to achieve superior technological and/or
management performance [19]. Research & Development facilitates transition to GC by continuous
development of new products and processes [20]. Contractor firms should have strong innovation
capability to undertake a GC project successfully [21]. Managerial competency is important for
contractor as they are responsible to plan, manage and oversee all construction activities. Since GC
projects are embedded with innovative practices, contractor requires managerial competency to
operate within the acceptable standards of GC [21]. Ingenious collaboration skills promote goal
alignment and helps to reduce counterproductive behavior, more frequent and open sharing of
information, the exchange of expertise and resources [22]. The Table 1 shows the resources required
by contractor firms, which are identified from literatures.

Table 1. Resources of contractor firms delivering green development projects.

201 ] 2211y [ 1oy [ 231711511191 1 1211 1 (141 | [51 | [24] | [17] | Frequency
1 R R N 5
2 N N 2
3 N N E N 4
4 N v 2
5 N N 2
6|V R 3
7 R N 3
sV [V N N 4

1=Personnel assets; 2=Financial assets; 3=Technological assets; 4=Organizational assets; 5=Technical
capability; 6=Innovative capability; 7=Managerial competency; 8=Collaborative capability

5. Resource Based View and Resource Mobilization Theory

RBYV, in the field of strategic management emphasizes that every firm possesses a unique resource
bundle that influences its strategic choices [25]. The researchers recognized that the RBV is the most
appropriate theoretical background on which the resources of contractor firm engaged in GC project
delivery can be explored. However, RBV is unable to explain what routines are applied by contractor
firms to mobilise the firm resources. Effective mobilization of resources leads to success of a social
movement [26]. RMT is the dominant philosophy in the study of social movement which emphasizes
the importance of resource mobilization in order to advance a social movement’s motives [27]. Hence,
the researchers observed that RMT need to be associated with RBV. This is illustrated in Figure 1.

Resource Based View Resource Mobilisation Theory

Resource identification Resource mobilisation through
appropriate strategies

Figure 1. Theoretical model.
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6. Resource Mobilisation Strategy of contractor firms

Contractor firm strategies in this study are planned actions of firms to improve resources which
facilitate green project construction [28]. Resource mobilisation is activities carried out to prepare and
organise resources. RMS may trigger firm’s actions towards quality improvement, better GC
technologies application and reduction of any negative environmental impacts during construction
processes [29]. This is supported by [10] who indicated through empirical test that innovation
strategies are to be triggered within firms to obtain complete effect of any GC policy on firms’
business performance. Resources that are required for contractor firms engaged in GC project delivery
have been explained in section 4. Firms need to devise appropriate strategies to ensure smooth flow
and effective utilization of resources during project implementation [12]. This paper proposes seven
strategies: human resource strategy, innovation strategy, financial strategy, smart collaboration
strategy, environmental pro-activeness strategy, management enhancement strategy and information
and communication strategy, for contractor to effectively deliver green project.

Human resource strategy is concerned about managing human aspects of a firm [30]. Experience of
technical personnel within the contractor firm boosts it’s performance [31]. Periodic training programs
conducted have potential effect on environmental performance of construction projects [6]. A well-
designed reward system could help to promote employees towards performing environmentally sound
practices [15]. Investment in R&D activities can help to improve green practices’ innovations which in
turn can help to score more points during green certification and have higher “return on investment”
[6]. Dedicated budget allocation for promoting GC goals would also influence green project delivery
[1]. Construction firms could benefit from conventional contractual elements such as surety bonds and
insurance policies as their financial strategies [13] and it is necessary to maintain a strong balance
sheet to continually secure surety bonds for ongoing project procurements [30]. Collaboration with
international firms engaged in GC that are well experienced and have adopted GC would be prudent
for knowledge base of contractor firms [21]. It is necessary for contractors to take initiative to
collaborate with government bodies and international/national green building councils for better
understanding as well as for their advocacy in implementation [21]. Early involvement of suppliers in
GC projects would be advantageous as it enables suppliers to understand the needs of clients and
contractors and provide more value to them [14]. Environmental performance of GC projects would be
enhanced through effective compliance to environmental regulations [32]. Adopting an EMS
showcases a firm's high level of environmental ambitions in the project. This would improve its
corporate environmental image which in turn help attracting potential clients [17, 33]. Separate GC
department to provide the expert knowledge, resources and support for their LEED projects would be
beneficial [1]. Designers’ involvement in the construction stage and contractors’ involvement in the
design stage could act as most effective ways to solve the complicated issue [32]. It is critical to
provide uninterrupted flow of information to avoid any miscommunication. The information provided
by green consultants should be clearly communicated to project team members at proper timing to
update their knowledge to construct green buildings [15]. Sufficient communication channels are
required to be provided to communicate effectively. Maintaining GC project database and regularly
benchmark their green building performance with their competitors would help improve the capacity
of the contractor to understand, develop and implement its project specific green building goals [1].
Thus, the conceptual framework of contractor firm resources and RMSs to deliver GC projects is as
shown in Figure 2.
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Contractor Firm Resources =) Resource Mobilisation Strategies

Personnel asset | * Qualified and experienced Human * Recruit new staff with
staff in green project resources green experiences.
» Skilled project manager strategy * Training of employees.
* Reward employees.
Financial asset | * Finance capital base Financial * Allocate sufficient
* Turnover and profitability enhancement budget.
strategy * Use surety bonds.
» Use insurance policy.
Technological | « IT resources Technology * Engage in Research &
asset * Plants and equipments innovation Development
strategy
Organisational | * Sustainability poilicies and Information * Develop green project
asset procedures and database.
* Environmental communication | * Provide sufficient
Management system strategy communication channels.
Technical Smart * Partnership with
capability collaboration material suppliers
* Technological knowledge strategy * Collaborate with
to use available technological international green
assets construction firms.
* Capability to communicate * Collaborate with
technically in projects governmental
environmental regulatory
bodies.
Innovative Capability to create new Environmental | « Comply with
capability knowledge or new product pro-activeness | sustainability legislations
strategy and EMS.
Managerial * Capability to manage Managerial * Establish separate green
competency technological aspects efficiency construction department.
* Capability to manage strategy * Coordinate with
financial aspects designers during
Collaborative * Capability to adapt to construction stage.
capability collaborated firms * Involve with designers
* Capability to adopt during design stage.
collaborated firms’ practices

Figure 2. Conceptual framework of Resource Mobilisation Strategy of contractor firms to
deliver green projects.

7. Conclusions

Contractor firms’ strategies are shaped as a result of their resources. In order to encourage transition
towards GC, adequate analysis along with in-depth understanding of contractor firm resources is
necessary for selecting appropriate RMS. Contractor firms with resources such as personnel assets,
financial assets, technological assets and organizational assets, technical capability, innovative
capability, managerial competency and collaborative capability have more tendencies to deliver GC
projects successfully. In addition, it is necessary to adopt appropriate strategies to ensure capitalization
of firm resources to deliver GC projects. Policies and procedures of contractor firm that are targeted
on project delivery need to transform to realize firm resources for GC project delivery. Therefore this
study provides a broader view for policy makers when trying to adopt appropriate strategies. This
paper presents a conceptual framework to cater to the RBV of strategy development and RMT. The
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adoption of the framework improves contractors’ resources to deliver GC projects. However, further
research is required to understand the process of RMS. The model used in this study is not validated
by real cases. Further research is required to empirically test and validate the conceptual model
developed by this study.
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