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This systematic review examines sustainable supplier selection in indirect
procurement within the engineering sector, focusing on best practices,
criteria, and impacts on organizational performance. Adhering to the
Preferred Reporting ltems for Systematic Reviews and Meta-Analyses
(PRISMA) guidelines, the review synthesizes findings from 35 articles
published between 2000 and 2023. Key best practices identified include
the integration of sustainability criteria into supplier evaluations, the use of
lifecycle assessments (LCASs) to gauge environmental impact, and the
implementation of carbon footprint analyses. Additionally, the emphasis
on fair labor practices and the requirement for suppliers to obtain
certifications like SA8000 enhance social sustainability and corporate
social responsibility (CSR). The evolution of supplier selection criteria to
encompass environmental, social, and economic factors reflects a more
holistic approach, addressing complex sustainability challenges and
driving long-term value and resilience in supply chains. The review also
highlights the positive impacts of sustainable procurement practices, such
as cost savings, risk mitigation, enhanced brand reputation, and improved
operational efficiency. These findings underscore the strategic importance
of sustainable procurement in achieving organizational sustainability goals
and fostering sustainable development in the engineering sector.
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1 Introduction

Sustainable supplier selection in indirect procurement
has gained prominence in the engineering sector, driven
by the global emphasis on environmental and social
responsibility (Bai & Sarkis, 2014; Martins et al., 2020).
Sustainable procurement is defined as the process of
integrating sustainability considerations into the
procurement of goods and services, aiming to reduce
negative impacts on the environment and society
(Grimm et al., 2014). This practice involves evaluating
suppliers based on criteria such as environmental
performance, social responsibility, and economic
sustainability, beyond traditional factors like cost and
quality (Bai & Sarkis, 2014; Hollos et al., 2012). Recent
developments in sustainable procurement have seen
organizations adopting comprehensive sustainability
policies, influenced by regulatory requirements,
stakeholder pressures, and commitments to corporate
social responsibility (Alavi et al., 2021).

Indirect procurement, referring to the acquisition of
goods and services not directly incorporated into a
company's final product, significantly contributes to
overall sustainability efforts (Kaur & Singh, 2017).

Categories such as industrial machinery parts,
engineering tools, and maintenance services fall under
indirect procurement within the industrial engineering
sector (Mangla et al., 2014; Yu et al., 2019). Despite its
indirect nature, procurement in these categories can
have substantial environmental and social impacts. The
engineering sector, in particular, faces unique
challenges and opportunities in implementing
sustainable practices in indirect procurement due to the
complexity and scale of its operations (Oruezabala &
Rico, 2012). Recent studies have highlighted the
potential for significant sustainability gains through the
adoption of green procurement practices in engineering
projects (Su et al., 2016).
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The criteria for sustainable supplier selection have
expanded to include a broad range of factors, such as
lifecycle assessments, carbon footprint analysis, and
fair labor practices (Alavi et al., 2021). Suppliers are
increasingly required to demonstrate their commitment
to sustainability through certifications and compliance
with international standards like ISO 14001 for
environmental management systems and SA8000 for
social accountability. This shift towards more stringent
criteria reflects a growing recognition of the
interconnectedness of environmental, social, and
economic performance. Recent advancements in data
analytics and supply chain transparency tools have
further enabled organizations to better assess and
monitor the sustainability performance of their
suppliers (Grimm et al., 2014) (see Figure 1).

The review reveals a significant evolution in the
priorities of procurement organizations, shifting from a
primary focus on cost reduction and risk management
in 2019 to a broader emphasis on regulatory
compliance, sustainability, and supply chain resilience
by 2021. This transition reflects an increasing
recognition of the strategic importance of sustainability
in  procurement. Organizations are integrating
comprehensive frameworks such as the Triple Bottom
Line (TBL) and leveraging advancements in artificial
intelligence and machine learning to enhance supplier
selection processes, predict sustainability risks, and
optimize decisions. Both external factors, like
regulatory pressures and global sustainability
initiatives, and internal benefits, including cost savings,
risk mitigation, and enhanced brand reputation, are
driving this shift. As a result, companies with strong
sustainable procurement practices are demonstrating
improved performance and resilience, underscoring
sustainability's role as a critical component of long-term
business success. The figure 1 highlights the changing
priorities of procurement organizations between 2019
and 2021. The data shows a significant increase in the
importance placed on reducing risks, complying with
existing  regulations, delivering on corporate
sustainability goals, and ensuring supply chain
resilience. This shift underscores the growing emphasis
on sustainability and resilience in procurement
strategies.
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Figure 1: Main Priorities of Procurement Organizations 2019 vs 2021
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The integration of sustainability into supplier selection
processes necessitates changes in organizational culture
and practices, emphasizing the need for a culture that
values sustainability and encourages cross-functional
collaboration to achieve procurement goals (Bao et al.,
2012). This involves training procurement professionals
on  sustainability  issues,  establishing  clear
communication channels, and developing policies that
support sustainable procurement practices. The
engineering sector, with its complex supply chains and
diverse stakeholder interests, offers fertile ground for
exploring innovative approaches to sustainable supplier

indicate a growing alignment between corporate
sustainability objectives and procurement strategies,
underscoring the importance of sustainability in
achieving long-term business success (Hollos et al.,
2012). The figure below illustrates the importance
placed on various desired outcomes in sustainable
procurement programs, highlighting a significant
emphasis on reducing risks, complying with
regulations, delivering on corporate sustainability
goals, and ensuring supply chain resilience, reflecting
the evolving priorities towards sustainability in
procurement strategies. The figure 2 shows the

selection (Fallahpour et al.,, 2017). Recent trends significance of different desired outcomes in
Figure 2: Importance of Desired Outcomes in Sustainable Procurement Programs/Initiatives
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sustainable procurement initiatives, emphasizing the
growing importance of reducing risks, complying with
regulations, delivering on sustainability goals, and
ensuring supply chain resilience. This highlights the
strategic shift towards sustainability in procurement
practices..

The primary objective of this study is to explore and
elucidate best practices for sustainable supplier
selection in indirect procurement within the engineering
sector. This investigation aims to identify the key
criteria and frameworks used to evaluate suppliers'
sustainability performance, as well as to understand the
impact of these practices on overall organizational
performance. By analyzing recent developments and
advancements in sustainable procurement, including the
integration of data analytics and supply chain
transparency tools, this study seeks to provide a
comprehensive understanding of how engineering firms
can enhance their procurement strategies to align with
global sustainability goals. Additionally, the study aims
to highlight the role of regulatory pressures, stakeholder
expectations, and internal corporate policies in driving
the adoption of sustainable procurement practices.
Through this analysis, the research intends to offer
actionable insights and recommendations for
procurement professionals and organizations striving to

implement effective and sustainable supplier selection
processes.

2 Literature Review:

Sustainable supplier selection in indirect procurement
has become an essential aspect of supply chain
management, particularly within the engineering sector.
As organizations increasingly recognize the importance
of environmental and social responsibility, integrating
sustainability ~ considerations into  procurement
processes has gained prominence. This literature review
examines the evolution of sustainable procurement
practices, the criteria for supplier selection, and the
frameworks and models that guide these processes.
Additionally, it explores the influence of regulatory and
stakeholder pressures, the necessary changes in
organizational culture and practices, and the impact of
sustainable procurement on overall organizational
performance. Through this comprehensive review, the
study aims to highlight the critical elements and recent
advancements that drive the adoption of sustainable
procurement strategies in engineering.

2.1  Sustainable Procurement

Sustainable procurement, defined as the integration of
environmental, social, and economic considerations
into the procurement process, is crucial for minimizing

Figure 3: Sustainable procurement policy: Guidelines and tips

K Which raw material, \

substances and components
are used ?

* Are they renewable,
toxic/harmful chemicals,
pollutant?

* Is extraction dangerous,
damaging, pollutant, waste
generating, water and/or

\ energy consuming? /

(= 2ol - Iy

—
Disposal | | |
* Product will be
destroyed?
* Product will be recycled
? Refurbished?
* Will it be re used
beneficially?
U

Is it a solid product?

Is it used in normal and
reasonably conditions?
Is there any maintenance
servicing?

Is it easy to repair?

Raw material pre n ~ Manufacturing

o,
0 o

*+ Is it pollutant?
* Isit water and/or energy

consuming?

Quantity of the material used\
for packaging?

Type of packaging used?
Refillable or not?

\

S

/] |
=

Distribution

+ What are the transport
options?
* Involved distances?

International Journal of Science and Engineering, Vol 1, Issue 4, August,2024

66



International Journal of Science and Engineering,2024;1(4): 63-78

Doi: 10.62304/ijse.v1i04.189

negative impacts while achieving economic benefits
(Alavi et al.,, 2021). This approach goes beyond
traditional procurement criteria, incorporating factors
such as lifecycle assessments, carbon footprint analysis,
and fair labor practices (Kaur & Singh, 2017).
Sustainable procurement aims to ensure that purchasing
decisions not only meet the organization's needs but
also contribute to broader sustainability goals.
According to Oruezabala and Rico (2012),
organizations that implement sustainable procurement
practices tend to exhibit better overall performance,
including cost savings, risk mitigation, and enhanced
brand reputation. This comprehensive approach to
procurement is essential for addressing the growing
concerns about environmental degradation and social
inequality.

The evolution of sustainable procurement practices has
been driven by a combination of regulatory
requirements and increasing stakeholder expectations.
Initially, sustainable procurement was primarily
motivated by compliance with environmental
regulations, such as the European Union's directives on
waste management and pollution control (Kaur &
Singh, 2017). Over time, the scope of sustainable
procurement expanded to include social and economic
dimensions, influenced by global initiatives like the
United Nations' Sustainable Development Goals
(SDGs) (Oruezabala & Rico, 2012). Recent
advancements in data analytics and supply chain
transparency tools have further enabled organizations to
better assess and monitor the sustainability performance
of their suppliers (Luthra et al., 2017). This evolution
reflects a growing recognition of the interconnectedness
of environmental, social, and economic performance,
necessitating a holistic approach to procurement.

Regulatory requirements and stakeholder expectations
play a significant role in shaping sustainable
procurement practices. National and international
regulations, such as the ISO 14001 standard for
environmental management systems and the SA8000
standard for social accountability, set the framework for
sustainable procurement (Luthra et al., 2017,
Oruezabala & Rico, 2012). These regulations compel
organizations to adopt more rigorous sustainability

criteria when selecting suppliers. In addition to
regulatory pressures, stakeholders—including
customers,  investors, and  non-governmental
organizations—increasingly expect companies to
demonstrate their commitment to sustainability
(Fallahpour et al., 2017). For example, Alavi et al.
(2021) found that customer pressure significantly
influences the adoption of green supply chain practices
in Chinese manufacturing firms. Similarly, research by
Mohammed et al. (2019) highlights the role of internal
stakeholders, such as employees and managers, in
driving sustainable procurement initiatives. These
combined pressures from external and internal
stakeholders underscore the importance of sustainable
procurement in achieving long-term business success.

2.2  Criteria for Sustainable Supplier Selection

The criteria for supplier selection have traditionally
focused on factors such as cost, quality, delivery
performance, and reliability (Dos Santos et al., 2014).
These traditional criteria are primarily concerned with
economic efficiency and operational effectiveness.
However, with the growing emphasis on sustainability,
supplier selection criteria have expanded to include
environmental, social, and economic dimensions
(Luthra et al., 2017). Sustainable supplier selection
emphasizes the evaluation of suppliers based on their
environmental impact, social responsibility, and
economic practices, aiming to ensure that suppliers
contribute positively to the sustainability goals of the
purchasing organization (Mohammed et al., 2018). This
shift reflects the broader trend toward integrating
sustainability into all aspects of business operations,
including supply chain management.

Lifecycle assessments (LCAs), carbon footprint
analysis, and fair labor practices have become essential
components of sustainability-focused supplier selection
criteria. LCAs evaluate the environmental impact of a
product or service throughout its entire lifecycle, from
raw material extraction to disposal (Ghadimi et al.,
2018). This  comprehensive  approach  helps
organizations understand the total environmental
impact of their procurement decisions. Carbon footprint
analysis measures the total greenhouse gas emissions
associated with a product, service, or organization,
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providing a quantifiable metric for sustainability (Liu et
al., 2019). Additionally, fair labor practices are critical
for assessing the social responsibility of suppliers,
ensuring that they adhere to ethical labor standards and
provide safe working conditions (Nijaki & Worrel,
2012). These criteria collectively help organizations
select suppliers that align with their sustainability
objectives and values.

Certifications and international standards play a crucial
role in sustainable supplier selection by providing
verifiable benchmarks for evaluating supplier
performance. Certifications such as ISO 14001 for
environmental management and SA8000 for social
accountability set internationally recognized standards
for sustainability practices (Brandenburg et al., 2014;

Mohammed et al., 2018). These certifications indicate
that a supplier has implemented effective sustainability
management systems and complies with rigorous
environmental and social standards. Furthermore, the
role of data analytics in assessing supplier sustainability
has grown significantly, enabling organizations to
collect, analyze, and interpret large volumes of data
related to supplier performance (Luthra et al., 2017).
Advanced analytics tools help organizations identify
sustainability — risks, monitor compliance  with
sustainability criteria, and make informed procurement
decisions based on comprehensive data (Azadi et al.,
2015). The integration of certifications, standards, and
data analytics provides a robust framework for
sustainable supplier selection.

Figure 4: Supplier Assessment Criteria

Supplier
Assessment
Criteria
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safety management (30%)

Quality Management Policy and ESG policy (25%)
Humen Rights Management (15%)

Resources Management (10%)

Production (10%)

Distribution (5%)
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2.3 Frameworks and Models

Multiple criteria decision-making (MCDM) techniques
have become instrumental in sustainable supplier
selection by allowing organizations to evaluate
suppliers based on a range of criteria encompassing
economic, environmental, and social dimensions.
Techniques such as the Analytic Hierarchy Process
(AHP), Technique for Order Preference by Similarity to
Ideal Solution (TOPSIS), and Data Envelopment
Analysis (DEA) are widely used in this context (Nijaki
& Worrel, 2012). These techniques facilitate the
integration of qualitative and quantitative data,
providing a structured approach to decision-making
(Brandenburg et al., 2014). By applying MCDM
methods, organizations can systematically compare

suppliers and make more balanced and informed
procurement decisions that align with their
sustainability goals (Walker & Brammer, 2012).

The Triple Bottom Line (TBL) framework, which
considers the environmental, social, and economic
aspects of sustainability, is another widely adopted
model in supplier selection. The TBL framework,
introduced by Amindoust (2018), provides a
comprehensive approach to evaluating suppliers by
measuring their impact across these three dimensions.
This model emphasizes that organizational success
should be measured not only by financial performance
but also by environmental stewardship and social
responsibility (Sarkis & Dhavale, 2015). The
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application of the TBL framework in supplier selection
helps organizations ensure that their procurement
practices contribute to broader sustainability objectives
(Gualandris et al., 2015). Studies have shown that using
the TBL framework can lead to more sustainable supply
chain practices and better alignment with corporate
sustainability strategies (Garetti & Taisch, 2011; Tong
etal., 2020).

The integration of artificial intelligence (Al) and
machine learning (ML) into sustainable supplier
selection has marked a significant advancement in this
field. Al and ML technologies enable the analysis of
vast amounts of data to predict supplier performance
and sustainability risks (Joy et al., 2024; Mahfuzur et
al., 2024). These technologies can enhance the accuracy
and efficiency of supplier evaluations by identifying
patterns and trends that may not be apparent through
traditional analysis methods (Rauf et al., 2024). For
instance, machine learning algorithms can be used to
assess suppliers' compliance with sustainability criteria,
forecast potential supply chain disruptions, and
optimize procurement strategies (Joy et al., 2024). The

adoption of Al and ML in supplier selection is
transforming how organizations manage sustainability
in their supply chains.

Recent advancements in sustainable supplier selection
models have further refined the integration of
sustainability criteria into procurement processes.
These advancements include the development of hybrid
models that combine various MCDM techniques with
Al and ML capabilities, offering more robust and
adaptable frameworks for supplier evaluation
(Brammer & Walker, 2011; McMurray et al., 2014;
Thomson & Jackson, 2007). Additionally, the use of
blockchain technology has been explored to enhance
transparency and traceability in the supply chain,
ensuring that sustainability claims by suppliers can be
verified and trusted (Martins et al., 2019). Innovations
in this field continue to evolve, providing organizations
with more sophisticated tools to achieve sustainable
procurement goals and respond to the dynamic
challenges of global supply chains (McMurray et al.,
2014).

Figure 5: Triple Bottom Line (TBL) framework
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2.4 Regulatory and Stakeholder Influences

External factors are significant drivers of sustainable
procurement, compelling organizations to adopt
practices that align with broader environmental and
social goals. Regulatory frameworks at both national
and international levels play a crucial role in this
context. For instance, the European Union's directives
on waste management, pollution control, and resource
efficiency set stringent requirements for organizations
to minimize their environmental impact (Sarkis &
Dhavale, 2015). Similarly, the United Nations'
Sustainable Development Goals (SDGs) provide a
global framework for sustainability, encouraging
businesses to integrate these goals into their operations,
including procurement practices (Gualandris et al.,
2015). These regulations and frameworks create a
baseline for sustainable practices, ensuring that
organizations adhere to minimum standards and
continuously improve their environmental and social
performance.

National and international regulations have a profound
impact on sustainable procurement by establishing
mandatory compliance requirements and incentivizing
best practices. For example, the ISO 14001 standard for
environmental management systems and the SA8000
standard for social accountability are widely recognized

benchmarks that guide organizations in implementing
sustainable practices (Garetti & Taisch, 2011). These
standards not only provide a framework for managing
environmental and social responsibilities but also
enhance the credibility and transparency of
organizational practices (Martins et al., 2019). Research
by McMurray et al. (2014) indicates that compliance
with these standards often leads to improved
environmental ~ performance  and  competitive
advantages. Furthermore, governmental policies and
incentives, such as tax breaks and subsidies for green
technologies, further promote the adoption of
sustainable procurement practices (Brammer & Walker,
2011).

Stakeholder pressures from customers, investors, and
non-governmental organizations (NGOs) significantly
influence organizations' commitment to sustainable
procurement. Customers increasingly demand products
and services that are ethically sourced and
environmentally friendly, compelling companies to
ensure that their suppliers adhere to sustainability
criteria (Fernando, 2012). Investors are also prioritizing
sustainability, integrating environmental, social, and
governance (ESG) factors into their investment
decisions (McMurray et al., 2014). This shift is driven
by the recognition that sustainable practices are

Figure 6: Importance of Desired Outcomes in Sustainable Procurement Programs/Initiatives
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indicative of long-term financial performance and risk
management. NGOs play a pivotal role by advocating
for sustainable practices and holding companies
accountable  through  campaigns, reports, and
certifications (Muduli & Barve, 2013). The collective
pressure from these stakeholders drives organizations to
adopt and enhance sustainable procurement practices,
aligning their operations with broader societal
expectations.

2.5 Impact on Organizational Performance

The benefits of sustainable procurement practices are
multifaceted, contributing positively to various aspects
of organizational performance. Research indicates that
organizations adopting sustainable  procurement
practices experience enhanced financial performance,
improved stakeholder relationships, and increased
competitive advantage (Azimifard et al., 2018).
Sustainable procurement helps organizations mitigate
risks associated with environmental and social issues,
such as regulatory fines and reputational damage, while
also opening up new market opportunities and attracting
socially conscious consumers (Gualandris et al., 2015).
Studies by Martins et al. (2019) suggest that companies
with robust sustainable procurement policies tend to
have better overall performance metrics, including
higher profitability and market share. These benefits
underscore the strategic importance of integrating
sustainability into procurement processes.

Cost savings, risk mitigation, and enhanced brand
reputation are significant outcomes of sustainable
procurement practices. Implementing sustainable
procurement can lead to cost savings through increased
efficiency, waste reduction, and energy conservation.
For instance, lifecycle cost analysis helps organizations
identify areas where they can reduce costs over the long
term by selecting more sustainable materials and
suppliers. Additionally, sustainable procurement helps
mitigate risks related to environmental and social
compliance by ensuring that suppliers adhere to
relevant regulations and standards. Enhanced brand
reputation is another crucial benefit, as companies
known for their commitment to sustainability can
differentiate themselves from competitors and build
stronger customer loyalty. Research indicates that

organizations with strong sustainability reputations
often enjoy increased investor confidence and better
access to capital. Sustainable procurement also
contributes to operational efficiency and reduced
environmental impact. By adopting green procurement
practices, organizations can streamline their operations,
reduce waste, and improve resource utilization. This
alignment ensures that procurement strategies support
the overall sustainability objectives of the organization,
creating a cohesive approach to environmental
stewardship and social responsibility. The figure below
illustrates the importance placed on various desired
outcomes in sustainable procurement programs,
emphasizing the strategic value of delivering on
corporate sustainability goals, ensuring credible brand
differentiation, enhancing supply chain resilience,
attracting and developing talent, complying with
regulations, reducing risks, and reducing costs. The
figure 7 demonstrates the significance of different
desired outcomes in sustainable procurement initiatives,
with a strong emphasis on delivering on corporate
sustainability goals and commitments, ensuring
credible brand differentiation, enhancing supply chain
resilience, and more. This highlights the strategic
importance placed on sustainability in procurement
practices.

3 Method

This section outlines the systematic review
methodology employed to synthesize the existing
literature on sustainable supplier selection in indirect
procurement within the engineering sector. The
methodology follows the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA)
guidelines, ensuring a comprehensive and transparent
approach. The review aims to identify best practices,
criteria, and the impact of sustainable procurement on
organizational performance by systematically gathering
and analyzing relevant studies published between 2000
and 2023. The following subsections detail the
eligibility criteria, information sources, search strategy,
study selection, data collection process, data items, risk
of bias assessment, and synthesis of results.

71

International Journal of Science and Engineering, Vol 1, Issue 4, August,2024



SUSTAINABLE SUPPLIER SELECTION IN INDIRECT PROCUREMENT: BEST PRACTICES AND CASE
STUDIES IN ENGINEERING

3.1 Research Design

This study employs a systematic review methodology
following the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) guidelines.
The PRISMA framework ensures transparency and
replicability in the systematic review process. The
research aims to synthesize existing literature on
sustainable supplier selection in indirect procurement
within the engineering sector, focusing on best
practices, criteria, and impacts on organizational
performance.

3.2 Eligibility Criteria

The inclusion criteria for this review encompassed peer-
reviewed journal articles, conference papers, and
significant industry reports published between 2000 and
2023, focusing on sustainable supplier selection,
sustainable procurement practices, and their impacts on
organizational performance, specifically within the
engineering sector. Only articles written in English and
comprising empirical studies, theoretical papers, and
reviews relevant to the engineering sector were
considered. Studies that did not meet these criteria, such
as editorial pieces, opinion articles, or publications
lacking rigorous methodological frameworks, were
excluded from the review.

3.3 Information Sources

A comprehensive search was conducted across multiple
electronic databases, including Web of Science,
Scopus, IEEE Xplore, Google Scholar, and
ScienceDirect. These databases were chosen for their
extensive coverage of literature in the fields of
engineering, business, and environmental studies,

ensuring a broad and thorough retrieval of relevant
studies. The selection of these databases aimed to
capture a wide range of peer-reviewed journal articles,
conference papers, and significant industry reports that
address sustainable supplier selection, sustainable
procurement practices, and their impacts on
organizational performance within the engineering
sector.

3.4  Search Strategy

The search strategy involved using a combination of
keywords and Boolean operators to ensure a
comprehensive retrieval of relevant studies. The
primary  search terms included "sustainable
procurement,”  "supplier  selection,”  “indirect
procurement,” “engineering sector," "best practices,"
"organizational performance," "lifecycle assessment,"
"carbon footprint," and "fair labor practices." The
search strings were tailored for each database to
maximize the relevance and breadth of results.

3.5 Study Selection

The study selection process involved several stages to
ensure the inclusion of relevant and high-quality
studies. Initially, the identification stage entailed
retrieving 1,235 records from the selected databases
using the predetermined search strategy. Following this,
the screening stage involved the removal of 510
duplicate records and an initial review of 725 titles and
abstracts to determine their alignment with the
eligibility criteria. Next, the eligibility stage included a
full-text review of 350 remaining articles to confirm
their relevance and adherence to the inclusion criteria.
Finally, in the inclusion stage, 100 studies that met all
the criteria were selected for detailed analysis, ensuring

Figure 7: PRISMA Flow Diagram for Systematic Review
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a comprehensive and focused review of the literature on
sustainable supplier selection and procurement
practices in the engineering sector.

3.6 Synthesis of Results

The extracted data were synthesized using a narrative
approach, categorizing the findings into themes related
to sustainable procurement practices, criteria for
supplier selection, and impacts on organizational
performance. Where applicable, quantitative data were
summarized using descriptive statistics to highlight
trends and patterns.

4 Findings

The review identified several best practices that
organizations within the engineering sector have
adopted to enhance sustainable supplier selection. One
prominent practice involves integrating sustainability
criteria into the supplier evaluation process, ensuring
that environmental, social, and economic factors are
considered alongside traditional criteria such as cost
and quality. Companies have increasingly utilized
lifecycle assessments (LCAs) to understand the
comprehensive environmental impact of their suppliers'
products and services, from raw material extraction to

disposal. This holistic approach allows organizations to
make more informed decisions that align with their
sustainability goals. Additionally, the implementation
of carbon footprint analyses has become common,
enabling companies to measure and manage the
greenhouse gas emissions associated with their
procurement activities. This practice helps companies
identify high-emission suppliers and make strategic
decisions to reduce their overall carbon footprint. These
practices collectively contribute to a more sustainable
supply chain by promoting transparency and
accountability among suppliers.

Organizations are placing greater emphasis on fair labor
practices as part of their sustainable supplier selection
processes. By requiring suppliers to adhere to ethical
labor standards and obtain relevant certifications,
companies ensure that their procurement activities do
not contribute to labor exploitation or unsafe working
conditions. Certifications such as SA8000 provide a
framework for assessing suppliers' adherence to social
accountability standards, which include criteria like fair
wages, safe working environments, and the prohibition
of child labor. This focus on ethical labor practices not
only enhances the social sustainability of the supply
chain but also protects the company's reputation by

Figure 8: Importance of Best Practices and Impacts in Sustainable Procurement
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aligning its operations with broader corporate social
responsibility (CSR) goals. Incorporating social
responsibility into supplier selection criteria fosters a
more ethical and responsible supply chain.

The criteria for sustainable supplier selection have
evolved to encompass a broad range of environmental,
social, and economic factors. Traditional criteria such
as cost, quality, and delivery performance are now
complemented by sustainability-focused criteria like
carbon footprint, resource efficiency, and social
responsibility. Lifecycle assessments (LCAS) provide a
comprehensive view of the environmental impacts of
products and services, enabling organizations to select
suppliers that contribute to lower overall emissions.
Carbon footprint analysis further enhances this
capability by providing a quantifiable measure of
greenhouse gas emissions, allowing companies to
prioritize suppliers with lower carbon footprints.
Additionally, ensuring that suppliers maintain ethical
working conditions through fair labor practices aligns
procurement activities with CSR goals, promoting a
more sustainable and socially responsible supply chain.
The integration of these comprehensive criteria can lead
to more sustainable supplier selection processes.

The implementation of sustainable procurement
practices has been shown to have significant positive
impacts on organizational performance. Companies that
adopt these practices report various benefits, including
cost savings, risk mitigation, and enhanced brand
reputation. Cost savings are often realized through
increased efficiency, waste reduction, and energy
conservation, which result from more sustainable
procurement processes. Risk mitigation is another
critical benefit, as compliance with environmental and
social regulations reduces the likelihood of fines and
reputational damage. Enhanced brand reputation is also
a crucial outcome, with companies known for their
commitment to sustainability attracting socially
conscious customers and investors. This improved
reputation can lead to a competitive advantage in the
market, as consumers and investors increasingly
prioritize sustainability in their purchasing and
investment decisions. A strong sustainability reputation
enhances customer loyalty and investor confidence.

Sustainable procurement contributes to operational
efficiency by streamlining processes, reducing waste,
and improving resource utilization. By adopting green
procurement practices, organizations can optimize their
supply chains, reduce their environmental footprint, and
enhance overall sustainability. This approach supports
the organization's sustainability goals and long-term
viability by ensuring that procurement strategies align
with broader corporate objectives. Additionally,
reducing the environmental impact of procurement
activities through measures such as carbon footprint
reduction and resource conservation aligns with the
organization's  commitment to  environmental
stewardship. The operational benefits of integrating
sustainability into procurement practices are significant.
This alignment not only enhances operational efficiency
but also reinforces the organization's dedication to
sustainable development, ultimately contributing to a
more resilient and sustainable business model.
Sustainable procurement can drive both environmental
and economic benefits, positioning organizations to
thrive in an increasingly sustainability-conscious
market.

5 Discussion

The findings of this systematic review highlight the
significant strides organizations in the engineering
sector are making toward integrating sustainable
supplier selection into their procurement processes
(Walker & Brammer, 2012). The adoption of best
practices, such as the inclusion of sustainability criteria
in supplier evaluations, the use of lifecycle assessments
(LCAS), and the implementation of carbon footprint
analyses, reflects a growing recognition of the
importance of sustainability in supply chain
management (Meixell & Luoma, 2015). These practices
not only enhance transparency and accountability but
also enable organizations to make more informed
decisions that align with their environmental and social
goals. This aligns with earlier studies, such as those by
Gualandris et al. (2015), which emphasized the
importance of integrating sustainability into supply
chain management for achieving long-term benefits.

One of the key insights from the review is the increasing
emphasis on fair labor practices. By requiring suppliers
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to adhere to ethical labor standards and obtain
certifications like SA8000, companies ensure that their
procurement activities support social sustainability.
This focus on ethical labor practices addresses critical
issues such as labor exploitation and unsafe working
conditions, which are often overlooked in traditional
supplier selection criteria. The alignment of
procurement  activities with  corporate  social
responsibility (CSR) goals enhances the social
sustainability of supply chains and protects companies'
reputations. This finding underscores the broader shift
in corporate practices towards more socially responsible
operations, driven by both regulatory pressures and
stakeholder expectations. Previous research, including
(Garetti & Taisch, 2011), has similarly highlighted the
importance of social criteria in  sustainable
procurement, suggesting that the current trend towards
ethical labor practices is a continuation and deepening
of earlier concerns.

The evolution of criteria for sustainable supplier
selection to include environmental, social, and
economic factors is another significant development
highlighted by this review. Traditional criteria such as
cost, quality, and delivery performance are now being
complemented by sustainability-focused criteria,
enabling a more holistic evaluation of suppliers. The use
of LCAs and carbon footprint analyses provides a
comprehensive understanding of the environmental
impacts associated with suppliers' products and
services. This shift towards a more integrated approach
to supplier evaluation is crucial for addressing the
complex sustainability challenges faced by the
engineering sector. It reflects a growing recognition that
sustainable procurement is not just about compliance
but also about driving long-term value and resilience in
supply chains. Earlier studies by Thomson and Jackson
(2007) also noted the importance of integrating
environmental criteria, suggesting that current practices
are building on these foundational ideas.

The positive impacts of sustainable procurement on
organizational performance, as evidenced by the
review, further validate the importance of integrating
sustainability into procurement practices. Organizations
that adopt sustainable procurement practices report

various benefits, including cost savings, risk mitigation,
and enhanced brand reputation. These benefits are
achieved through increased efficiency, waste reduction,
and energy conservation, which result from more
sustainable procurement processes. Additionally,
compliance with environmental and social regulations
reduces the likelihood of fines and reputational damage,
further supporting the business case for sustainable
procurement. The enhanced brand reputation associated
with a strong commitment to sustainability attracts
socially conscious customers and investors, providing a
competitive edge in the market. These findings are
consistent with those of Brammer and Walker (2011),
who found that sustainable procurement leads to
significant operational and reputational benefits.

The contribution of sustainable procurement to
operational efficiency and reduced environmental
impact is also noteworthy. By optimizing supply chains,
reducing waste, and improving resource utilization,
sustainable procurement practices enhance overall
sustainability. This alignment with broader corporate
sustainability goals supports the long-term viability of
organizations. The reduction of environmental impacts
through measures such as carbon footprint reduction
and resource conservation demonstrates a commitment
to environmental stewardship, which is increasingly
valued by stakeholders. This finding highlights the dual
benefits of sustainable procurement: it not only
improves operational performance but also reinforces
the organization's commitment to sustainable
development. Earlier research by Azadnia et al. (2012)
similarly highlighted the operational efficiencies gained
through sustainable practices, indicating that current
findings are an extension of these earlier observations.

6 Conclusion

The integration of sustainable supplier selection
practices into procurement processes marks a
significant advancement in the engineering sector's
approach to supply chain management. This review
underscores the critical importance of incorporating
comprehensive sustainability criteria—encompassing
environmental, social, and economic factors—into
supplier evaluations. The adoption of best practices,

75

International Journal of Science and Engineering, Vol 1, Issue 4, August,2024



SUSTAINABLE SUPPLIER SELECTION IN INDIRECT PROCUREMENT: BEST PRACTICES AND CASE
STUDIES IN ENGINEERING

such as lifecycle assessments (LCAs) and carbon
footprint analyses, along with a strong emphasis on
ethical labor practices and corporate social
responsibility (CSR), has been shown to enhance
transparency, accountability, and overall organizational
performance. These sustainable procurement practices
contribute to cost savings, risk mitigation, and enhanced
brand reputation, all while supporting operational
efficiency and reducing environmental impact. By
aligning  procurement strategies with  broader
sustainability goals, organizations can achieve long-
term resilience and competitiveness in an increasingly
sustainability-conscious market. The positive impacts
highlighted in this review demonstrate that sustainable
procurement is not merely a compliance exercise but a
strategic imperative that drives value and fosters
sustainable development. As the engineering sector
continues to evolve, the ongoing adoption and
refinement of these practices will be crucial for building
resilient, responsible, and sustainable supply chains that
meet the expectations of stakeholders and regulatory
bodies alike.
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