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ABSTRACT

Green procurement plays a crucial role in fostering sustainability in the construction industry by addressing the
lifecycle impacts of goods and services. In Sarawak, where lies the architectural landscape includes numerous heritage
structures, building retrofitting works aligns with the Sarawak Post COVID-19 Development Strategy (PCDS) 2030,
emphasizing sustainable development through circular economy and cultural preservation. However, the
implementation of green procurement in retrofitting works faces challenges due to inadequate guidelines, a
fragmented supply chain, and a short-term focus that overlooks long-term benefits. To address these issues, this
study has adopted a bibliographic review technique utilizing various literature compiled from leading databases
including Scopus, Web of Science and Google Scholar. It aims to identify the criteria as implementation strategies in
adopting green procurement for retrofitting projects in Sarawak. The findings indicated that there are ten (10)
strategies (independent variables) that can be considered in implementing green procurement for building
retrofitting works (dependent variables). The criteria are identified as Carbon Footprint Analysis (CF), Green
Purchasing (GP), Lifecycle Considerations (LC), Reduced Operational Costs (RO) and Stakeholder Capability
(SC). The discussion summarized its relevance to the building retrofitting context with a final construct of
conceptual framework relating both IVs and DVs. The findings suggest that stakeholders, policymakers, and
practitioners need to recognize these main factors to achieve better sustainability and efficiency in building
retrofitting works.

Keywords: Green procurement, implementation strategies; building retrofitting; retrofitting projects;
bibliographic review

INTRODUCTION social and financial impacts of getting purchased items and
services throughout their lifecycle (Khan et al. 2018).
Malaysia has ambitious goal in leveraging the green
procurement agenda since 2014 and currently the
implementation is widen to states including Sarawak.
The Sarawak Post COVID-19 Development Strategy
(PCDS) 2030 (2021) places an emphasis on the importance
of supporting circular economies in the provision of
sustainable building development. Local stakeholders in
Sarawak can follow greener construction practices that are
intended to help realise the sustainability plans of Malaysia
and Sarawak, including the Twelve Malaysia Plan (2021-

Sustainability in construction has become a critical priority
as the industry seeks to minimize its environmental
footprint, conserve resources, and promote long-term
socio-economic well-being. One of the key approaches to
achieving sustainability is through green procurement,
which involves the acquisition of goods, services, and
works that consider environmental and social impacts
alongside traditional economic criteria (Mi 2024). Green
procurement is a fundamental method in the construction
industry that seeks to avoid the adverse environmental
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2025) and the PCDS 2030. In the context of building
retrofitting, green procurement plays a vital role by
ensuring that materials, technologies, and services used in
upgrading existing structures align with sustainability
goals. However, despite the existence of national strategies,
green procurement practices in retrofitting remain
fragmented, lacking effective implementation strategies
tailored to regional contexts like Sarawak. Ideally,
exploring green procurement first also helps identify
suitable suppliers, sustainable alternatives, and compliance
with environmental regulations, which can prevent costly
redesigns or adjustments later.

WHAT IS GREEN PROCUREMENT?

Green procurement refers to the process of purchasing
goods, services, and works that take into account
environmental criteria and standards in order to protect the
environment and natural resources, while also minimising
or preventing the negative effects that are caused by human
activities (MyHIJAU 2018). Green procurement is a
method that is regarded to be rising in popularity within
the construction industry. This practice is centered on
addressing environmental concerns and improving the
overall sustainability of the sector (Khan et al. 2019). The
fundamental objective of implementing green procurement
is to improve overall performance and to push the
organization to adopt practices that are more ecologically
friendly (Rasheed et al. 2024).

In Malaysia, green procurement has been adopted as
one of the measures to sustainable development agenda.
The Treasury Circular 1.9 issued by Ministry of Finance
in November 2022 is a key policy that mandates green
government procurement (GGP) for nine specific product
groups, including Information and Communication
Technology (ICT) equipment, air conditioning, and solar
energy systems (Treasury Circular 1.9, 2022). This policy
is meant to improve environmental responsibility and
standards in public sector procurement of products and
services. Additionally, the Malaysian Green Technology
Corporation (MGTC) has also provided a guideline as a
way of encouraging green procurement. They promote the
adoption of green products and solutions in several
different industries such as construction (MGTC, 2020).
Nevertheless, these guidelines are not optimized for the
building retrofitting projects which need specific solutions
to address the problem of energy efficiency and sustainability
successfully (Soto et al. 2020). The current established
guidelines is lacking in addressing the criteria needed and
process of upgrading old buildings and retrofitting needs.

According to Kwasafo et al. (2024), green procurement

for construction projects is a noble effort to reduce the
negative effects on the natural setting in the processes and
stages of the project. The term green procurement is used
in a way that is akin to the consequences of the procurement
decisions on the environment. Environmentally responsible
purchasing has the potential of reducing the quantities of
valuable resources that get used, the amount of waste that
are generated and also improve on the environmental
management of construction works. Green procurement
aims at providing priority to those goods and services that
will help to reduce the detrimental effects on the
environment in attempts to enhance sustainable usage of
resources (Ngubane, 2024).

According to Sandra et al. (2022) the use of
environment friendly materials and technologies will help
to lower the levels of carbon emissions, energy and water
usage. It is applicable in eradicating climate change by
choosing products and services that have lower impact on
the environment and in supporting new technology and
energy sources that have minimal effects to the
environment (Singhal et al, 2024). In the realm of
procurement procedures, green procurement is another
effective best practice in the field of procurement
practices which allows managing various negative
consequences of products and services during their life
cycle.

Bohari et al. (2015) stressed that green procurement
is crucial in adjusting the consumption and
production paradigms of products and services to meet
the sustainable policies. Environmental accountability
is defined as the enhancement of the application of
environment practices or systems (Kwasafo et al. 2024)
that aimed at minimizing the environment factors of a
product at the production, usage and disposal phases
(Khan et al. 2018). This indicates that green procurement
includes environment friendly ideas and innovations for
sustainable development in the construction phase.
However, as of now, there is no specific available
standard green procurement that
specifically pertain to the building industry (Razali et al.
2021). It strongly advocated for an elaboration of more
comprehensive policies and policies focused on the
construction and building industry particularly the
construction industry to enhance the procurement of green
products that can positively impact the achievement of
the goals of environmental sustainability and
sustainable development generally. Ideally, green
procurement can support greener goals in retrofitting
works.

rules on

BUILDING RETROFITTING WORKS

Building retrofitting is the process of altering a structure,
with the objective of maximizing the use of energy in an



efficient way, enhancing ecological performance, and
longevity (Prajapati, 2023). This process is even more
crucial bearing in mind the issue of sustainability, climate
change and development. The main goal is to reduce energy
consumption and greenhouse gases emission and in doing
so increase the sustainable forms of buildings (Sharma et
al. 2022). Actual improvements carried out in enhancing
the performance of the building are generally termed as
retrofitting and these focuses on enhancing the energy
efficiency of the buildings. Improving insulation,
employing double-glazed windows, and adopting modern
HVAC systems can minimize energy consumption (Akram
et al. 2023).

Retrofitting also emphasizes on enhancing of indoor
environment quality. It could be in the aspect of enhancing
the fresh air distribution, employing materials that are not
harmful to the air that the occupants breathe and adequate
natural ventilation that ensures comfort to the occupants
(Trofimova et al. 2021). Retrofitting involves bringing
improvement to the existing intensity of energy saving as
well as the environmental functions of built assets, reducing
cost and mitigating effects on environment and health of
occupants (Weerasinghe et al. 2024). There are several
factors that have led to building retrofitting in Malaysia
include; energy conservation, minimization of greenhouse
gas emission, and enhanced indoor environment quality.

However, building retrofitting works also faces several
issues. Amoah and Smith (2024) revealed that a major
drawback in retrofitting works is high initial cost and
technological factors, which incur failures in operational
maintenance of building. The next section of this paper
entails the issues relating to building retrofitting works thus
fostering why green procurement is needed in this process.

PROBLEM STATEMENT

As mentioned previously, Treasury Circular 1.9 (MOF
2022) has mandated the GGP adoption for all public
agencies in Malaysia. Despite the fact that the circular
requires all agencies to fully integrate GGP for the
procurement of nine (9) particular product and service
groups, the policy is not specifically aligned to construction
works and retrofitting operations. As for now, there is no
clear policy or established guidelines to implement GGP
for building construction or retrofitting works. Since
retrofitting involves working within existing structures and
often requires unique materials and technologies (Shahi et
al. 2020), the absence of guidelines complicates the actions
of the stakeholders and their ability to choose appropriate
green materials and technology for retrofitting, which
causes the inconsistency of green procurement practices.
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In the construction sector, many organizations are not
keen to collaborate with other organizations, leads to
improper communication or cooperation (Fellows & Liu,
2012; Mehran et al. 2022). This leads to inefficient
decisions, conflicts and confusion regarding the use of the
sustainable materials and practices (Vejaratnam et al. 2020;
Wilson & Rezgui, 2013). Moreover, supply chains for green
materials and technologies are not always well-established
in Malaysia (Shaharudin et al. 2022), thus occurs a
fragmented supply-chain. Suppliers and manufacturers
often lack awareness of green procurement standards and
specifications, making it difficult to source environmentally
friendly products at reasonable costs (Ashraf et al. 2020).
Issues such as poor accessibility and distribution of green
products must also be considered perceptually, this make
the adoption and implementation of green products more
complex (Sallnds & Bjorklund, 2023). This overall
fragmentation in the supply chain leads to time delays,
excessive costs and inability to achieve the overall targets
of sustainability within retrofitting projects (Khan et al.
2019). Therefore, more integration of stakeholders and
creation of better supply chain is needed to ensure a better
practice in green procurement is feasible in retrofitting.

Another constraint is the lack of long-term perspectives
among the decision-makers or construction stakeholders.
Short-term mentality can be realized particularly in
retrofitting projects, in which sustainable capital investments
such as energy-efficient systems, and environmentally
friendly materials offer ideal returns in the future in terms
of operating costs, conserving energy, and emissions of
greenhouse gases (Iliyana et al. 2023). When it comes to
the integration of green procurement measures, stakeholders
that look for products and services such as building owners
or project managers may resist change due to the belief
that environmental-friendly construction is costly. But this
particular notion omits the overall life cycle cost
perspective of environmental procurement in the
procurement system. Installing an energy-efficient options
with better-quality insulation on the roofing and walls will
have initially high costs than their traditional counterparts.
However, the total cost of ownership, energy costs as well
as carbon emission in the whole building life are
considerably reduced (Birkha Mohd Ali et al. 2021).

Unfortunately, the gratification in the short-run
financial returns, tend to lead to the choice of cheaper or
inferior materials that are not environmentally friendly,
thus slowing down green procurement initiatives. The
prevailing models of building procurement for the
construction industry fail to consider long-term impact
since they are mostly influenced by cost and time factors
(Mojumder et al. 2022). It is also supported by the absence
of significant financial incentives or legal obligation for
suppliers and buyers to undertake plans towards sustainable
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procurement (Bidin et al. 2022; Taghizadeh-Hesary &
Yoshino, 2020). It is especially important to address these
issues in Sarawak due to infrastructure development under
PCDS 2030 is rapidly expanding the state. By putting green
procurement measures in place, the impact of many public
and private buildings needing retrofitting can be reduced
by saving energy, lowering carbon emissions and
contributing to sustainable growth. In addition, developing
strong green procurement in Sarawak can serve as a model
for other regions in Malaysia dealing with similar
challenges.

Green procurement implementation needs to provide
specific strategies towards significant impact on building
retrofitting works in Sarawak is essential to identify the
implementation of green procurement in the Malaysian
construction industry. This study findings will not only fill
the existing loopholes in green procurement but also
provide considerable relevance to stakeholders, project
team and others. Therefore, the aim of this research is to
determine the green procurement implementation strategies
(GPIS) for building retrofitting works. Based on the
determinant criteria of GPIS, stakeholders able to see the
impact to building retrofitting works through sustainable
materials, promote resource efficiency, and encourage the
use of eco-friendly construction practices. This not only
supports regulatory compliance and environmental
responsibility but also drives innovation and long-term
cost savings, making green procurement a fundamental
component of sustainable retrofitting efforts in the built
environment.

METHODOLOGY

This paper is part of an on-going study and at current, the
study has finalised the analysis and synthesis of literature
review. The criteria of GPIS and the impact on building
retrofitting works by adopting green procurement in
Sarawak were compiled from literature review using
bibliographic analysis. The bibliographic review is
generally carried out to locate, analyze and categorize the
applicable academic sources in respect to this research
topic (Sanchez-Garcia et al. 2018). The review collates a
large number of research articles, industry reports and
policy documents from major databases Scopus, Web of
Science, ScienceDirect and Google Scholar to give a clear
outline on GPIS criteria are applied and significant for the
construction and sustainability sectors. Keywords used in
the search include “green procurement”, “building
retrofitting”, “sustainability” and “construction industry”.
Sanchez-Garcia et al. (2018) mention that this approach
reveals how key ideas have developed as time has

progressed. As supported by Linnenluecke et al. (2019),
this approach enables the researcher to uncover how work
patterns have driven certain key contributions to the field,
while tracing the progress of scholarly thought in this same
context. The review focuses on the bibliographic data such
as the author contributions, the publication trends, and the
citation networks and offers the snapshot of how one
research topic gained leverage over others (Mardiani et al.
2023); the impact of particular research fellows; and the
emergence of theoretical paradigms in the discipline. This
method gives the researchers the opportunity to source and
categorise materials in a structured fashion, which enables
researchers to have a clear idea of the scope of that which
does already exist, and how that study fits into that scope
(Ocafia-Fernandez & Fuster-Guillén, 2021). This method
is especially valuable for identifying gaps in current
research, thereby providing direction for future
investigations. This research is founded on a critically
important literature review of existing knowledge regarding
Green Procurement Implementation Strategies (GPIS) and
their potential role in building retrofitting projects,
specifically in Sarawak. Hence, the review aims to achieve:

1. identification of the green procurement
implementation strategies criteria for building
retrofitting works (independent variables)

2. the impact on building retrofitting works by
adopting green procurement (dependent
variables).

ANALYSIS AND DISCUSSION OF
FINDINGS

The analysis of bibliographic review has compiled the
implementation strategies into three sustainable pillars: 1)
environmental criteria, ii) economic criteria and iii) social
criteria. Specifically, five (5) strategies were identified
under environmental criteria, two (2) under economic
criteria, and three (3) under social criteria. It was found
that there are ten (10) strategies as criteria that can be
considered in implementation green procurement for
building retrofitting works. Identifying these criteria is
crucial, as it provides stakeholders with the information
needed to make informed decisions regarding green
procurement implementation. Table 1 summarised the
listed criteria followed by discussion on its suitability as
GPIS.



TABLE 1. Description of Green Procurement Implementation Strategies (GPIS) Criteria

Sustainable

Description of Implementation

Source(s)

Pillar Item GPIS Criteria
Environmental 1 Carbon footprint
Criteria analysis (CF)
2 Green purchasing
(GP)
3 Green
specification (GS)
4 Policy and legal
framework (PLF)
5 Lifecycle
considerations
(LC)
Economic 6 Comprehensive
criteria budget (CB)
7 Reduce
operational costs
(RO)
Social Criteria 8 Stakeholder
capability (SC)
9 Supplier
inclusivity (SI)

10 Workforce
training and
awareness (WT)

Carbon footprint analysis measuring

and reducing carbon footprint related

to procurement activities to promote
sustainability

Green purchasing focuses on sourcing
of items that minimize on their impact
on the environment, considered as
environmentally friendly

Green specifications entail that
environmental concerns must be
incorporated in procurement agreements
in form of provision for use of recycled
products or energy efficient products.

Policy and legal framework for mandating
or encouraging the adoption of green
procurement practices

Lifecycle considerations associated with
the analysis of the environmental, virtual,
and social consequences of the material,
product, or system living cycle

A comprehensive cost estimation that
needs to factor costs of different stages
of a project and delivery to align with
set sustainability objectives within the
available resources

Cutting down on ongoing costs through
green technologies leads to long-term
savings that improve return on investment
(ROI) for stakeholders.

Stakeholder capability refers to the
collective knowledge, skills, resources,
and collaboration needed by all involved
parties to effectively implement green
procurement strategies in sustainable
building projects

Sourcing relevant suppliers so that the
supply chain can contain a spread of equal
opportunities to encourage sustainable
innovations

Training of the stakeholders in
sustainability to enable the firm in the
implementation of green procurement

principle.

(He et al. 2022; Lingegard
etal. 2021)

(Slastanova, Hlodak, et al.
2021)

(Piga & Treumer, 2013;
Szewc & Szymanska, 2023)

(Bostan et al. 2020; Mélon,
2020)

(Grigoropoulos et al. 2021;
Weldu & Al-Ghamdi, 2019)

(Elasto et al. 2023; Orieno

etal. 2024)

(Orfanidou et al. 2023)

(Bohari et al. 2023)

(Gujar, 2024)

(Bohari et al. 2020; Payne et
al. 2012)

Discussion of findings are entailed as follows:

building retrofitting are chosen. Optimization of

Carbon footprint analysis (CF)

Carbon footprint analysis is an important tool in
the management of climate change impacts since
it seeks to identify the total amount of greenhouse
gas emissions from a product/life cycle or system
throughout its life cycle (Zima, 2021). This assist
in establishing means of minimizing emissions
whereby low carbon materials and systems for

carbon emissions of various systems give priority
to low emission, energy efficient technologies
(Dalene, 2012). This reduces the building’s
operational energy demand, leading to lower
energy consumption. According to Olatunde et
al. (2024), significant cost savings, efficient
energy consumption and enhanced indoor
environment quality are consequences of
deploying energy-efficient HVAC technologies.
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HVAC systems that become efficient in energy
use as well as emissions during operation. In spite
of its benefits, practical implementation may
depend on using advanced tracking tools and
stakeholders training in Sarawak.

Green purchasing (GP)

Procurement of goods and services that meet
specific environment criteria, such a s production
from recycled materials, energy efficient, or low
environment impact all the way through its life
cycle, is known as green purchasing (Cota et al.
2018). Through this strategy, eco-friendly
products are encouraged for use in building
retrofitting. Green purchasing in construction and
retrofitting is the selection of energy efficient
products and material for overall sustainability
improvement. It involves purchasing Energy Star
rated appliances, as well as other energy saving
equipment (Bunch & Payne, 2016). Energy
efficient lighting, solar collectors, and low
emission glazing are green retrofits that provide
saving in energy consumption, CO2 emissions
and operating costs (Weerasinghe et al. 2020).
However, the availability and cost of certified
green products may limit adoption, especially in
rural regions.

Green Specifications (GS)

Green building specification and rating systems
serve as baseline for supporting sustainable
construction by lowering environmental impacts
(Chodnekar et al. 2021). Typically, criteria of
these systems include energy efficiency, passive
design, integration of renewable energy, and
resource conservation (Chodnekar et al. 2021).
By specifying in this way, sustainability goals are
maintained over the entire procurement and
retrofitting process.

Green specifications are essential to
facilitating sustainable practices in different
sectors. Green specifications foster innovation in
suppliers and manufacturers and will result in the
product development of more environmentally
friendly product and system (Lee & Kim, 2011).
These specifications have guided architects and
engineers in the design of environmentally
sensitive and energy-efficient building forms (Bu
& Shen, 2013). In practice, limited familiarity
with green specification standards can lead to their
ineffective use during procurement.

Policy and legal framework (PLF)

A good and appropriate policy and legal
framework of all the procurement activities is
such that all procurement activities are friendly
with its environmental laws and sustainability
goals (Caranta, 2023). Government regulations,
government guidance and incentives relating to
building retrofitting with green technologies and
practices may be contained in this framework. In
retrofitting projects, minimum energy performance
standards are often promulgated that stipulate the
use of only energy efficient technologies. Such
acceleration of the diffusion of energy efficient
technologies and the closing of the energy
efficiency gap is achieved by policies (Schwarz
etal. 2019).

Green procurement can be made more cost
effective when it comes to a clear legal framework
that offers financial incentives in the form of tax
rebate or grants to offset the cost of energy
efficient technology (Mélon, 2020). According to
Brotman (2014), green certification tax incentives
that can help offset the upfront costs. In Sarawak,
regulations are sometimes carried out differently
which results in inconsistency. It is important that
incentives are straightforward and well known to
encourage more people to use them.

Lifecycle considerations (LC)

Lifecycle considerations associated with the
analysis of the environmental, virtual, and social
consequences of the material, product, or system
living cycle (Grigoropoulos et al. 2021; Weldu &
Al-Ghamdi, 2019). This includes extractions of
raw material, manufacturing, distribution, use/
utilization, and lastly replacement through
discharge or recycling (Testa et al. 2011). Thus,
the choices made have values that last a life cycle
hence the orientation towards sustainability,
durability and performance of a retrofitting
project.

Taking a life cycle approach, energy efficient
construction materials and infrastructure
technologies are incorporated that reduce energy
demand at operational stages of the building
(Abejon et al. 2020). Selecting high performing
insulation materials and design that minimizes
heating and cooling needs throughout the duration
of the building (Qayyum Nazri et al , 2015).
For instance, product development of
biodegradable materials or products containing
recycled content that cause less harm to the



environment during manufacturing and at the
time of their disposal (Fouad & Farag, 2019).
However, reliable lifecycle data and
analysis capabilities may be limited for local
stakeholders.

Comprehensive budget (CB)

According to Elasto et al. (2023), a comprehensive
budget is a detailed breakdown of fiscal resources
assigned to all stages of a green procurement
project, right from the commencement of the
project and even beyond into the long term period,
with both initial and long-term fiscal costs taken
into account. Robichaud & Anantatmula (2011)
defines it as funding for planning, implementation,
monitoring and evaluation with a view of meeting
sustainability goals and maximizing economic
outcomes. During retrofitting projects, it is
necessary to figure out a detailed budget, which
will allow launching of the installation of different
energy efficient technologies (Sharma et al. 2022),
like better insulation, energy efficient windows,
and high efficient heating and cooling systems.
The more these investments enhance the building’s
energy performance, and the more they effectively
reduce the building’s energy consumption in the
long term as well as lower operating costs, the
better for sustainable retrofitting (Olatunde et al.
2024; Sharma et al. 2022). Budgeting can be
limited by upfront costs and the challenge of
justifying long-term savings, especially in
projects with tight financial constraints.

Reduce operational costs (RO)

Operational costs reductions involve minimisation
of ongoing expenses (Amaral et al. 2020a) that
are related to energy, water and waste management
by means of the use of sustainable materials and
energy efficient technologies during the retrofitting
projects. The adoption of innovative green
technologies is often motivated by reducing
operational costs that generate long-term savings
and sustainability (Lutfi et al. 2023; Redzhepov
et al. 2024). This lead to reduce waste and lower
costs with advanced energy management systems
that monitor, and if possible, to optimize energy
usage. This leads to higher return on investment
(ROI) for stakeholders, as improved financial
results, more savings and spending rationale for
green technology give a boost to ROIL. Yet,
stakeholders may need training to accurately
assess and quantify such returns.

10.

Stakeholder capability (SC)

Stakeholder capability can be defined as the skills,
knowledge, resources and collaboration of all
parties involved (Bohari et al. 2023; Liang et al.
2015) such as contractors, suppliers, consultants,
and regulators required to support effective green
procurement strategies to retrofitting project.
Stakeholders with knowledge of green
technologies and financial awareness (Mottacva
et al. 2023), can do more cost effective choices
by comparing long terms saving from sustainable
materials and technology. Some stakeholders may
use to perform life cycle cost analysis to choose
energy efficient systems which will save
operational cost. Retrofitting projects have the
potential to get lower levels of carbon footprints
with the help of stakeholders that can understand
and use carbon reduction technologies (Ahmed
et al. 2023). Building such capability requires
ongoing education and institutional support.

Supplier inclusivity (SI)

Green procurement supplier inclusivity is about
how to involve a wide range of suppliers, such as
small and medium enterprises (SMEs), or
minority, or women owned businesses, or even
local suppliers, in the procurement process (Gujar,
2024). It guarantees that decisions made in
procurement regarding buying goods and services
include a process of social equity as well as
environmental sustainability. Supplier inclusivity
provides for a broader range of suppliers
providing innovative (Ngari & Namusonge, 2023;
Olutimehin et al. 2024), energy efficient solutions
specific to building retrofit. Promoting inclusivity
could enhance local capacity and sustainability
in Sarawak. However, local and smaller suppliers
typically produce more region specific, energy
efficient products and services which help to retro
fit buildings to meet modern energy standards
(Brocklehurst et al. 2021). Diversification of the
supplier base affords organizations access to more
energy saving technologies which improve the
energy performance of retrofitted buildings.

Workforce training and awareness (WT)

Training of the stakeholders in sustainability in
order to assist the firm to be in a position to
implement the green procurement principle
(Bohari et al. 2020; Payne et al. 2012). Green
procurement can be improved with training
programs and awareness campaigns, enhanced
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through the promotion of best practices, and made
consistent throughout the life of a project if
sustainability goals are embedded throughout.
The training programs elevate the awareness of
the latest green techniques and innovative
solutions that the workforce can be acquainted
with to use sustainable products and behaviors
for the retrofitting projects (Neto et al. 2014). If
workers have better knowledge of emerging green
technologies, they can help to incorporate

advanced materials and systems, such as energy
efficient lighting, renewable energy systems, and
low impact construction processes. Practical
challenges include program funding and ensuring
training reaches all relevant participants.

Based on the above discussions, the bibliographic
analysis is summarised in accordance to the frequency
attainment of the criteria, as shown in Table 2.

TABLE 2. Determinants of Green Procurement Implementation Strategies (GPIS) Criteria through bibliographic review

Bibliopraphy / Source(s) CF GP GS

LC CB RO SC SI WT

Blome et al. (2014)

Bidin et al. (2018) 0

Cheng et al. (2018)

Khan et al. (2018) 0

Ezani et al. (2018) 0 0

Wang et al. (2018) 0

Appolloni et al. (2019)

Ghosh (2019) 0
Becker (2020)

Anuar et al. (2021) 0

Chan et al. (2021) 0

Puspitasari & Glennardo 0
2021)

Casier et al. (2022) 0
Bidin et al. (2023) 0
Elasto et al. (2023)
Orfanidou et al. (2023) 0O
Yang et al. (2023)
Bohari et al. (2024)
Gujar, (2024)
Nazir et al. (2024)
Singh et al. (2024) o)
Total Frequency 5 7 4

(@]

S O

5
0 0 0
0 0 0 0

o
(@3

(@]

The results have revealed that Green Purchasing (GP)
is the most emphasized criteria across sources, which
highlights its critical role in driving sustainable procurement
practices. This suggests that in contexts of Sarawak, where
procurement systems are still evolving, GP is seen as an
easily accessible and valuable way to use sustainable
practices by choosing environmentally certified products
or energy-saving materials. The importance of long-term
sustainability, financial viability, and human resource
capacity in the successful implementation of green
procurement strategies highlighted by Lifecycle

Considerations (LC), Reduce Operational Costs (RO), and
Stakeholder Capability (SC), each of which six (6)
frequency. These criteria suggest that stakeholders in
Sarawak should focus on how changes benefit the
environment as well as the economic and social sectors to
make the adoption last over the long term. The slightly
lower frequency of Carbon Footprint Analysis (CF) may
indicate that while it is recognized as important, it is
perhaps more technical or not yet fully recognized in
current local practices, highlighting an opportunity for
Sarawak to highlight this aspect for better environmental



results.

To strengthen interpretation, each criterion
(independent variable) can be seen as influencing
specific dependent variables like energy efficiency,
green production innovation, cost effectiveness,
reduce carbon emissions and waste reduction. As
shown in Table 3, the impact of building
retrofitting works from green procurement
adoption is justified as follows:

Green purchasing in construction and retrofitting
is the selection of energy efficient products and
material for overall sustainability improvement.
It involves purchasing Energy Star rated
appliances, as well as other energy saving
equipment (Bunch & Payne, 2016).

Lifecycle considerations encourage manufacturers
to design goods that require low environmental
impact over the life cycle of a product cycle
(Singhal et al. 2024).

Lower carbon emissions are typically a direct
consequence of better operational costs and lower
energy consumption (Mi, 2024).

Stakeholders are more aware of the importance
of energy saving retrofits when they are equipped
with knowledge about energy saving retrofits
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based on technologies and materials that lead to
more efficient energy saving retrofits (Xie & Liu,
2022).

Carbon footprint analysis in green procurement
promotes waste and emission reduction across the
entire lifecycle of a product (Kryzia et al. 2024).

The decision on the criteria is important as choices
secure the provision of green procurement, it has been
defined as the intentional identification, acquisition, and
utilization of products and services which have visually
considered and possibly reduced negative effects on the
environment at various stages in their life-cycle, as a critical
strategy in promoting sustainability within different
sectors. This rather long-term strategic action plan’s
objectives may also serve to decrease negative impacts on
the environment and increase economic rationality as well
as social justice in organizations. Based on the criteria
determinants, an initial conceptual framework relating the
GPIS to the impact of building retrofitting works is
displayed with the construct of hypothesis from the IV to
the DVs, as shown in Figure 1. The construct hypotheses
are raised from the research issues and will be further tested
to evident the relevancy of GPIS criteria to building
retrofitting impact.

TABLE 3. Summary on the determinants of Green Procurement Implementation Strategies (GPIS) Criteria to the Building

Retrofitting impact
. Green Procurement Implementation Strategies Impact on Building Retrofitting Works by Adopt-
em
Iv) ing Green Procurement (DV)

1 Carbon footprint analysis
2 Green purchasing
3 Green specification
4 Policy and legal framework Energy efficiency
5 Comprehensive budget Green production innovation

) ] - Cost-effectiveness
6 Lifecycle considerations Reduce carbon emissions
7 Reduce operational costs Waste reduction
8 Stakeholder capability
9 Supplier inclusivity
10 Workforce training and awareness
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Green Procurement Implementation Strategies (GPIS)
(Independent Variables)

Carbon footprint analysis

}K
Green purchasing }&
Green specification }&
Policy and legal framework *

Hs

Energy efficiency |

Green production innovation

Cost-effectiveness

Comprehensive budget

He

| Lifecycle considerations

H7

Reduce operational costs HS

N

Stakcholder capability Hog

Supplier inclusivity

Workforce training and awareness

Legend:

\

W/

Reduce carbon emissions |
Waste reduction |

H': Addressing Carbon Footprint Analysis in green procurement has a significant impact to the Building Retrofitting Works
H: Addressing Green Purchasing in green procurement has a significant impact to the Building Retrofitting Works

HP: Addressing Green Specification in green procurement has a significant impact to the Building Retrofitting Works

H*: Addressing Policy and Legal Framework in green procurement has a significant impact to the Building Retrofitting Works
EP: Addressing Comprehensive Budget in green procurement has a significant impact to the Building Retrofitting Works

H’: Addressing Lifecycle Considerations in green procurement has a significant impact to the Building Retrofitting Works

H’: Addressing Reduce Operational Costs in green procurement has a significant impact to the Building Retrofitting Works
H?: Addressing Stakeholder Capability in green procurement has a significant impact to the Building Retrofitting Works

H°: Addressing Supplier Inclusivity in green procurement has a significant impact to the Building Retrofitting Works

H'": Addressing Workforce Training and Awareness in green procurement has a significant impact to the Building Retrofitting

Works

FIGURE 1. Conceptual Framework of Green Procurement Implementation Strategies (GPIS) to the Significant Impact on Building
Retrofitting Works and Hypotheses Construct

CONCLUSION

Based on the review, it can be seen that improvement of
the efficiency in energy usage will be enhanced through
incorporation of environmental aspects into purchasing
decisions, green purchasing promotes new development
of green products,. These impacts show that green
procurement has a possibility to bring significant changes
further stating that it is efficient in enhancing environmental,
economic, and social aspects of a society. The findings
suggest that stakeholders, policymakers, and practitioners
need to recognize these main factors to achieve better
sustainability and efficiency in building retrofitting works.
The next phase of this study will be delved towards
hypothesis testing in validating the relationships between
the identified GPIS criteria and retrofitting outcomes.
Building on this, future research should also explore how
these factors interact in in multiple contexts and also
discover new ways for technology to improve sustainable
retrofitting.
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