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Abstract: This paper aims to show the relationship between environmental, social, and governance
(ESG) factors and the most common supply chain (SC) performance indicators within an organization.
The main interest is to identify the challenges that organizations face when trying to gain a
competitive advantage over other organizations by measuring supply chain efficiency and
effectiveness. Therefore, the concepts and terms used are clarified in the first section, in a broader
framework, to note their relevance in the context of the paper, but also the relationship between them.
In the second section, scientific papers on this topic are briefly presented, which served as a scientific
foundation and prompted us to undertake our study to contribute to the body of scientific knowledge
on this little-addressed topic. In the third section of the research, we established a qualitative design,
composed of qualitative data from secondary sources, which were obtained data through a literature
review and analysed using the comparative-deductive method. The result is to propose a simplified
model for measuring SC performance from an ESG perspective. In the conclusions, possible uses of
this model are proposed, as well as future perspectives that could improve performance measurement
by adding new indicators.
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1. Introduction
The increasing complexity of global trade

inventory management. Supply chain
management focuses on optimizing the

and the need to manage ever longer and
more complex supply chains (SC) has
taken the concept of supply chain
management (SCM) to a higher stage,
forming a high degree of its adaptability
together with a broad conceptual approach.
Supply chain management pertains to the
synchronization and oversight of diverse
activities encompassed in the
manufacturing and transportation of
commodities and amenities from providers
to consumers. It includes processes such as
sourcing, procurement, logistics, and
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entire supply chain, while logistics focuses

on managing the physical movement of

goods and materials.

Supply chain management performance is

often constituted in indicators measuring

efficiency and effectiveness. The most
common are:

e The rate of perfection in orders,
encompassing accuracy, punctuality of
delivery, and the absence of damage;
(Perfect order rate)
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e The expenses incurred, inclusive of
warehousing and storage, labour, and
fulfilment; (Costs)

e The rate of orders, reflecting the
proportion of orders that can be
dispatched from the available stock
without  incurring  sales  losses,
backorders, or stockouts; (Order fill
rate)

e The duration of the cash-to-cash cycle,
which serves as an indicator of the
length of time required to generate
revenue sufficient to offset the costs of
goods sold. (Cash-to-cash cycle time) [1]

Environmental, Social, and Governance

(ESG) refers to a set of criteria used to

evaluate a company's performance in terms

of its impact on the environment, society,
and corporate governance. These factors
are becoming increasingly important for
investors, stakeholders, and customers who
are interested in  sustainable and
responsible  business  practices. The
acronym ESG represents the three pillars
of Environmental, Social, and Governance.
It is a framework utilized to evaluate a
company's efficacy in domains that
contribute to sustainability, including but
not limited to environmental impact, social
responsibility, and corporate governance
practices.ESG criteria can be used by
investors to make informed decisions
about their investments, taking into
account not only financial performance but
also the social and environmental impact

of a company [2].

The influence of Environmental, Social,

and Governance (ESG) factors on supply

chain management (SCM) is of great
importance and continues to expand.

Enterprises are progressively incorporating

ESG standards into their purchasing and

sourcing strategies, acknowledging the

necessity of securing sustainable, socially
responsible, and ethical supply chains. This
entails tackling a spectrum of concerns,
including human rights, labor standards,
environmental impacts, and corruption [3].
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By integrating ESG considerations into
their SCM practices, companies can reduce
their risk exposure, improve their
reputation, and promote more sustainable
and responsible supply chains. This can
lead to benefits such as improved
relationships with suppliers and customers,
increased efficiency, reduced costs, and
access to new markets. ESG has therefore
become a key driver for companies to
ensure that their supply chains are
sustainable and resilient and to meet the
expectations of stakeholders, who are
increasingly ~ concerned  about  the
implications for business, society and the
environment [2].

Environmental factors pertain to the
environmental effects and risk mitigation
approaches of an organization. These
encompass both direct and indirect
greenhouse gas discharges, the responsible
management of natural resources by the
leadership, and the company's
comprehensive preparedness in the face of
physical climate hazards such as climate

change, floods, and wildfires. The
environmental ramifications are
conspicuously evident in all sectors.

Notably, food and beverage corporations
are vulnerable to the repercussions of
climate change, given that shifts in
meteorological patterns can substantially
interrupt agricultural output [4].

By evaluating the robustness of supply
chain resilience with respect to variables
such as infrastructure, access to natural
resources, financial capacity, and social
welfare systems, among other factors,
these enterprises can effectively surmount
obstacles and cultivate enhanced supply
chains [5].

The social pillar pertains to an entity's
associations with its stakeholders. A
business may be evaluated based on
various factors, including human capital
management metrics such as equitable
remuneration and employee involvement,
as well as the organization's influence on
the communities it serves. Notably, the



expansion of social impact expectations
beyond corporate boundaries to encompass
supply chain collaborators, especially in
developing nations where environmental
and labor standards are comparatively
weak, is a hallmark of ESG. Establishing
an ethical supply chain is extremely
important to ensure corporate social
responsibility and adherence to a supplier
code of conduct. It is imperative that the
working environment for workers is
congenial and does not violate
fundamental human rights. As such
reputable companies, which outsource
their production of products to other
countries for cheaper labor, have come
under scrutiny in terms of working
conditions and wages for their employees
[6]. Consumers  are increasingly
articulating an amplified demand for
transparency and traceability in supply
chains, particularly when there are
instances of social malfunctions. An
instance is the emergence of forced and
child labor in the manufacture of globally
traded commodities [7]. Forced labor,
defined as labor that is involuntary or
coerced, is prevalent in diverse industries,
frequently upstream in the supply chain,
with a restricted degree of transparency [8]
to buyers, customers and end-users [9].

Corporate governance pertains to the
leadership and management of an
organization. ESG analysts endeavour to
gain deeper insight into the congruence
between leadership's incentives and
stakeholder expectations, the perception of
shareholder rights and their adherence, and
the nature of internal controls designed to
foster transparency and accountability on
the part of leadership. The practices of
governance that are employed within
global supply chains hold the potential to
give rise to risks that may impact the
sustainability of these supply chains. These
risks may arise due to a combination of
social and environmental factors. The
notion of governance encompasses a set of
guidelines and procedures that are
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applicable to both  countries and
corporations alike. Buyers tend to subject
their respective supply chains to thorough
scrutiny to ensure that appropriate
governance practices are put in place. Such
practices may include but do not remain
limited to, aspects such as a company's
purpose, the role, and composition of
boards of directors, shareholder rights, and
the methodology employed to measure
corporate performance [10].

In this section, we have clarified the
concepts and terms used, to clear up some
of the confusion about them. The second
section includes approaches to the
concepts from the perspective of scientific
works and beyond, to highlight the
importance of our study. The third section
includes the research design, the objective,
the hypothesis, the way of data processing
and the results of the study, presented in
the table. The last section clarifies the
applicability of the research and the
development of the highlighted elements.

2. Literature review
The development of frameworks and
methods for measuring supply chain

performance is addressed in various
research papers, leading to different
qualitative and quantitative models.
Authors who have conducted

comprehensive research on this topic have
presented a classification system that
allows mapping and evaluating research in
this area. This addresses the need for a
methodological and topological approach
to creating frameworks and methodologies
for supply chain performance assessment
[11]. A comprehensive review was
conducted to examine the literature on
supply chain performance measurement
and existing solutions. The study therefore
aims to provide a summary of the different
systems, approaches, techniques, and
criteria used in this area. Findings from the
literature review suggest that there remains
significant potential for further research in
the area of performance measurement in



the context of supply chains [12]. Within
more contemporary methodologies that
demonstrate the relevance of the topic, a
scholarly article in this area fortifies
previous investigations by providing an
exposition and framework that elucidates
how the newly established accounting
scrutiny can be adapted and implemented
at the supply chain level for sustainable
supply chains and performance
measurement. This preliminary
investigation is a key study that holds
substantial insights [13]. As the realm of
Industry 4.0 technologies and their impact
on supply chains burgeons exponentially, it
offers invaluable insights yet also a
considerable amount of fragmentation. A
particular research group suggests that
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there still exists a dearth of systematic
literature  reviews (SLR) that (a)
encompass multiple core Industry 4.0
technologies at once, (b) articulate their
positive and negative effects on the overall
supply chain performance, and (c) account
for the crucial success factors that either
facilitate or hinder these effects. As a
result, this paper contributes to the
establishment of an incremental knowledge
base by conducting an SLR that
synthesizes 221 published articles on 11
Industry 4.0 technologies from 2005 to
2021, and by integrating the outcomes into
a comprehensive framework of Industry
4.0 supply chain performance. The result is
presented in Figure 1 [14].
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Figure 1: Framework of the benefits, challenges, and critical success factors regarding supply chain
performance in Industry 4.0.
Source: [14]

The practices pertaining to Environmental,
Social, and Governance, can exert a notable
influence on a company's supply chain
management. For example, if a company
adopts the use of child labour in its
manufacturing process, it is likely to
encounter a negative impact on its
reputation when this is uncovered by
consumers. The consequence of this could
be a decrease in sales and a feeble financial
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performance overall. On the other hand, a
company that adheres to strong ESG
practices can cultivate a favorable
reputation with customers, which can result
in an increase in sales and the creation of
long-term  shareholder value 0. The
investigation into the correlation linking
ESG (environmental, social and
governance) and green supply chain
performance indicates that operational



performance bears the greatest significance.
Subsequently, environmental performance
trails as the second most pertinent factor,
while profitability proves to be the least
influential. These findings imply that it
would be advisable for managers to
prioritize governance and environmental
considerations over short-term financial
gains [16]. Some research presents a
comprehensive supply chain assessment
model that considers the financial and
sustainability performance of organizations
within supply chains, incorporating ESG
indicators, and the model has the potential
to be highly beneficial for small and
medium-sized enterprises seeking growth
opportunities and can be easily adopted by
both financial institutions and individual
companies [17]. Yaoyao Hua, shows that
corporate ESG performance has a positive
impact on green supply chain, and notes
that government subsidies have a negative
moderating effect, but points out that
integrating ESG into the process can play a
key role in balancing economic,
environmental and social benefits, ensuring
their equal consideration [18]. The
evaluation of Supply Chain Management
(SCM) holds a paramount status in public
management and public policy, serving as
an integral component of the performance
management procedure. The escalating
cognizance of matters concerning climate
change, human resources, and corporate
governance has prompted the prerequisite
to encompass environmental, social, and
corporate governance (ESG) performance
metrics in the annual publications of public
organizations [19]. The implementation of
ESG performance indicators promotes
socially responsible investment decisions
among investors [20]. The correlation
between  environmental, social and
corporate governance (ESG) performance
indicators and financial performance
measures in the public sector was shown.
The findings indicate that service quality,
program effectiveness, customer
responsiveness and operations of public
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enterprises can be improved through
performance measurement systems;
however, it should be noted that such

systems are not a panacea for all problems
and challenges. Moreover, in the case of
public organizations, the correlation
between ESG indicators and financial
performance is not directly and positively
linked [21]. It is therefore essential to strike
a balance between investment in
environmental protection, social welfare
and corporate governance and financial
performance to ensure long-term stability
[22]. Thus, it is found that ESG
controversies do not have a direct effect on
firm value, while the interaction seems to
be very positive and significant [23].

By studying the literature and the elements
covered so far, we aim to bring a simplified
approach to measuring how ESG influences
organization’s supply chain.

3. Research
At the level of organisations, economic and

financial performance measurement is
abundant, but there are gaps in ESG
measurement at the CS level [24].

Therefore, we believe that a new proposal to
measure the most common indicators at the
SC level using ESG elements would be useful
to help investors interested in investing in
companies, as well as strategic managers
seeking to improve supply chain performance
through an ESG perspective [25].

The aim of this study is to show the
relationship between ESG factors and key
operational indicators within an organisation.

We hypothesized that measuring supply
chain performance through perfect order
rate, lower costs, order fulfilment rate and
shorter cash-to-cash cycle time can be
improved with ESG indicators that can be
grouped and highlighted.

3.1 Methods

Data collection process:

The data used for this study are qualitative
secondary data obtained through literature
review. The main interest being to identify
the challenges faced by organizations when



seeking to gain a competitive advantage
over other organizations by measuring the
efficiency and effectiveness of the supply
chain.

Data analysis techniques:

Qualitative data collected from the
literature review was comparatively and
deductive analysed, with the result of
proposing a simplified model for measuring
performance from an ESG perspective.

To begin with, based on information from
the literature, which we considered in the
previous part of the paper, we identified the
most common components and
subcomponents of the supply

[14][25][26][27][28]. The identified links
of the supply chain deserve special attention
as they lead to organizational performance
and hence to a competitive advantage over
other organizations. We then added how the
economic, social, and  governance
components interact with the supply chain
indicators. Lastly, we came up with a
proposal of some commonly encountered
ESG sub-indicators that we believe affect
the indicators that measure supply chain
performance, which we grouped in a table
for easier observation.

Figure 1 shows the supply chain and its
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Figure 2: Components and subcomponents of SC and most common KPI -ESG affecting KPI

indicators of SC.
Source: Author’s

In this figure, we have an overview of the
components of the Supply Chain but also
common indicators measuring it. In Table
1, we present some proposals for assessing
supply chain performance from the
perspective of using ESG sub-indicators
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grouped by business areas. We point out
that sub-indicators can be used either in
this way in research by taking qualitative
data for example in an interview, or they
can be given values through different
measurement scales in which the data are



converted quantitatively.

Table 1. Proposed ESG sub-indicators for measuring Supply Chain performance

SC-KPI

ESG-KPI

Economic: Supply chain efficiency, production capacity

Perfect Order Rate

Social: Quality control processes, employee training

Governance: Management practices, performance metrics

Economic: Input prices, labor costs

Costs

Social: Employee benefits, workplace safety

Governance: Cost management, supply chain practices

Economic: Customer demand, sales and marketing

Order Fill Rate

Social: Customer service, brand reputation

Governance: Sales strategy, management practices

Economic: Inventory management, payment terms

Cash-to-Cash Cycle Time

Social: Supplier relationships, vendor management

Governance: Financial reporting, risk management

Source: Author’s

In terms of achieving a flawless order rate,
the ideal orderliness quotient can be
influenced by a multitude of economic and
social factors. The efficiency of the supply
chain and production capacity plays a
crucial role in determining the perfect order
rate. Companies that have adeptly designed
and optimized supply chains, along with a
robust production capacity, are more likely
to achieve a higher perfect order rate.
Moreover, social factors such as quality
control processes and employee training
can also affect the perfect order rate.
Companies that have implemented effective
quality control processes and have well-
trained. employees are more likely to
produce high-quality products that meet
customer expectations. Governance factors,
such as management practices and
performance indicators, can also impact the
perfect order rate by providing a framework
for  continuous improvement.  Costs
represent a crucial factor that can exert a
significant influence on a company's
profitability and competitiveness. Among
the economic factors that can affect costs,
noteworthy mentions include input prices
and labour costs. Companies that can
skilfully manage input costs and optimize
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their labour productivity are more likely to
achieve cost reductions. On the other hand,
social factors such as employee benefits and
workplace safety can also impact costs.
Companies that provide attractive employee
benefits and maintain a safe workplace tend
to have highly motivated and productive
employees who are less likely to miss work
due to illnesses or injuries. Furthermore,
governance  factors, including  cost
management and supply chain practices,
can also exert an influence on costs. These
factors enable companies to efficiently
control spending and manage relationships
with suppliers. The measure of the
percentage of customer orders that are filled
and shipped within a specified time frame is
referred to as the order fill rate. Economic
factors that may have an impact on the
order fill rate are customer demand, sales,
and marketing efforts. Companies that
effectively evaluate customer demand and
implement strategies that are effective in
sales and marketing are more likely to have
a higher order fulfillment rate. Social
factors that may have an impact on order
fulfillment rates include customer service
and brand reputation. Companies that
provide exceptional customer service and



have a strong brand reputation are more
likely to retain customers and generate
repeat business. The duration of the cash-
to-cash cycle time is a metric that gauges
the time a business requires to convert its
inventory investments and other assets into
revenue from customer sales. Factors that
can affect the cash-to-cash cycle time from
an economic perspective are inventory
management and  payment  terms.
Companies that efficiently handle their
inventory levels and secure favourable
payment terms from suppliers are more
likely to have a shorter cash-to-cash cycle
time. Social aspects that can impact the
cash-to-cash cycle time involve supplier
relationships and vendor management.
Companies that cultivate robust
relationships with their suppliers and
skilfully manage their vendors are more
likely to have an uninterrupted supply chain
and a shorter cash-to-cash cycle time.
Governance factors, such as financial
reporting and risk management, also have a
bearing on cash-to-cash cycle time by
offering insight into cash flow and playing
a role in managing financial risks.

4. Conclusions

The analysis suggests that supply chain
efficiency, production capacity, quality
control  processes, employee training,
management practices and performance
indicators are key factors in improving the
perfect order rate. Meanwhile, input prices,
labour costs, employee benefits, workplace
safety, cost management and supply chain
practices have a significant impact on cost

reduction. For order fulfilment rates,
customer demand, sales and marketing,
customer service and brand reputation are

crucial  factors.  Finally, inventory
management, payment terms, supplier
relationships, vendor management,

financial reporting and risk management all
play a significant role in improving cash
cycle time. The table above confirms the
hypothesis of the study and highlights the
relationship between SC indicators and
ESG sub-indicators in the context of
business operations. The findings indicate
that economic, social and governance
factors can have a significant impact on the
performance of the presented indicators
perfect order rate, costs, order execution
rate and cash-to-cash cycle time. At the
same time, we believe that the qualitative
model of measuring SC through grouped
ESG factors, represented by the table in the
previous section, confirms that the
proposed objective has been achieved.
Future research could explore other ESG
indicators that can be transformed into
independent variables, such as
environmental  factors, technological
advances, and cultural differences, on the
performance of SC performance indicators
that can be considered for use as dependent
variables. In addition, longitudinal studies
could be conducted to track changes in the
performance of dependent variables over
time and to identify factors contributing to
these changes. Finally, research could be
conducted to identify the most effective
strategies for improving SC performance
based on the identified ESG element.
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