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Abstract

The issue of carbon emissions from industries has emerged as a critical driver of the global climate
change crisis, necessitating urgent action. In response, the United Nations' signing of the Paris
Agreement in 2016 has galvanized nations worldwide to address this issue and strive towards a
sustainable, low-carbon future. However, it is not solely the responsibility of individual companies to
adopt environmentally friendly practices within their own operations. Given the interconnectedness of
today's globalized economy, companies must extend their efforts to foster sustainability throughout
their entire supply chains in order to effectively reduce their carbon footprint. The purpose of this
research paper is to comprehensively investigate the intricate relationship between carbon footprints
and sustainable supply chains by synthesizing existing literature and analyzing industry practices. By
delving into the historical, current, and future dimensions of the carbon footprint sector, this study aims
to shed light on its pivotal role in fostering sustainable supply chains. To achieve this objective, a
meticulous and systematic approach was adopted. A thorough and extensive literature search was
conducted, utilizing the bibliometric tool "Scopus” to identify relevant articles pertaining to the
connection between supply chain management and carbon footprint sustainability. Following a
rigorous review process, 37 articles were ultimately selected to form the basis of this study, each
offering valuable insights into the subject matter. By expanding our understanding of the correlation
between carbon footprint and sustainable supply chains, this research endeavors to contribute to the
growing body of knowledge on environmentally responsible business practices. Ultimately, it is hoped
that the findings of this study will inspire and inform companies, policymakers, and stakeholders,
guiding them towards more effective strategies and initiatives aimed at mitigating climate change
through sustainable supply chain management.
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INTRODUCTION
Sustainability has become a crucial term for organizations in the 21st century, as it plays a key role
in the profitable growth of companies and the preservation of their social and environmental values [1].
Of the three pillars of sustainability, concerns about
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regulatory and trading instruments, such as emissions trading systems, carbon caps and trading, and
carbon taxes, are being developed in national sustainability policies [4].

Supply Chain and CFP Sustainability

Supply Chain Management, the management of a network of links that optimally deliver goods and
services to customers, is also a focus of sustainability efforts. The objective of sustainable supply chain
management is to minimize the environmental impact of the supply chain. In the context of
sustainability, supply chain management offers organizations the ability to evaluate how each part of
their supply chain aligns with their social and environmental obligations. The "triple bottom line"
approach, proposed by Elkington (1994), [11] takes into consideration the economic, social, and
environmental impacts of a supply chain. The main objective of the supply chain is economic growth,
but this approach recognizes the importance of balancing financial performance with social and
environmental responsibility. The concept of sustainable development is defined in the report of the
World Commission on Environment and Development: Our Common Future (Brundtland et al., 1987)
[12]. The goal is to improve profits and reduce losses, while ensuring that the supply chain operates in
a socially and environmentally responsible manner.

In order to achieve sustainability in the supply chain, it is crucial to strike a balance between various
goals. The importance of sustainable supply chain practices has gained greater recognition in recent
years, as both governments and society place increasing pressure on organizations to align their supply
chain with sustainable practices. The concept of sustainable supply chain management has been defined
in various ways by different researchers. A sustainable supply chain can be described as one that
efficiently provides socially valuable goods and services without causing harm to the environment.
While there may be some trade-offs between efficiency and sustainability goals, a sustainable supply
chain can bring long-term benefits. Key definitions of sustainable supply chain management in the
literature generally focus on three integrated areas: economic performance, environmental protection,
and social responsibility.

CARBON FOOTPRINT

The carbon footprint refers to the total amount of greenhouse gas emissions, primarily carbon dioxide
(C0O2), released into the atmosphere as a result of human activities [5]. It is a measure of the impact of
human actions on climate change. Here is some information regarding carbon footprint:

e Greenhouse Gas Emissions

Fossil Fuel Consumption
Deforestation and Land Use Changes
Industrial Processes
Agriculture and Livestock
Carbon Offsetting
Individual Actions

Reducing the carbon footprint is crucial for mitigating climate change and achieving sustainability
goals. Governments, businesses, and individuals all have a part to play in adopting low-carbon practices,
transitioning to clean energy sources, and promoting sustainable development to minimize the carbon
emissions that contribute to the carbon footprint [6].

In today's world, carbon footprint (CFP) has become a significant issue. The CFP is the amount of
carbon dioxide and other greenhouse gases released into the environment as a result of human activity.
This is a major contributor to global warming and depletion of natural resources. When it comes to
greenhouse gas emissions in organizations, there are three types to consider [7]:

e Direct Emissions: These emissions are the result of various organizational activities, including

energy production and release of carbon dioxide and nitrous oxide into the environment. These
emissions can be reduced through the use of environmentally friendly practices.
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o Indirect Emissions: These emissions are not directly controlled by the organization. They are the
result of goods or services used or produced by the organization, which indirectly contribute to
carbon emissions. For example, the CO2 emissions resulting from transportation of goods or
services can be considered as indirect emissions.

CARBON FOOTPRINT IN ELECTRICITY PRODUCTION
Electricity production plays a significant role in carbon footprint emissions due to the reliance on
fossil fuel-based power generation. Here is some information regarding carbon footprint in electricity
production:
o Fossil Fuel Power Plants
Renewable Energy Sources
Carbon Capture and Storage (CCS)
Transition to Low-Carbon Grids
Life Cycle Assessment (LCA)
Policy and Regulations

Electricity consumption is a critical aspect of business operations and companies typically source
power from various providers. The major sources of electricity include coal, natural gas, and nuclear
energy [8]. Although a company has limited control over the emissions generated in electricity
production, it still has a responsibility to contribute to reducing carbon footprint. Hence, implementing
an effective environmental management system and monitoring CO2 emissions is vital for businesses.
In recent years, numerous organizations have implemented operational and strategic changes aimed at
reducing their carbon footprint. Researchers have explored and suggested different ways to address
carbon-related issues in supply chain management. One such strategy is the Carbon Trading Scheme,
which enables companies to meet their carbon footprint reduction targets [9]. The carbon price in the
cap-and-trade framework can be determined using the classic EOQ (Economic Order Quantity) model,
allowing the company to calculate the optimal order quantity and effectively manage their carbon
footprint in inventory control. Chabanel et al. (2012) proposed a mixed- integer linear program (MILP)
to support carbon trading, highlighting effective carbon management strategies to achieve sustainable
supply chains. By adjusting operational decisions, companies can reduce their carbon and address the
constraints related to carbon emissions in the single-item lot-size problem [10].

The use of electricity in businesses can have a significant impact on carbon emissions and contribute
to global warming. Therefore, it is important for organizations to monitor and manage their carbon
footprint. To address this issue, various solutions have been proposed in the literature, such as the
Carbon Trading Scheme and the use of mixed- integer linear programs. The Economic Order Quantity
(EOQ) model has also been adapted to consider environmental policy and carbon emissions, helping
companies to optimize their inventory management and reduce their carbon footprint. Other researchers
have proposed using cyclical carbon emission constraints, key performance indicators, and circular
economy implementation to achieve a more sustainable supply chain. Overall, these solutions aim to
help organizations improve their profits while reducing their carbon emissions.

Reducing the carbon footprint in electricity production is essential for mitigating climate change. By
increasing the share of renewable energy, investing in clean technologies, and implementing supportive
policies, it is possible to significantly decrease the carbon emissions associated with electricity
generation.

CONCLUSION

This literature review sheds light on the impact of carbon footprint on supply chains and the
importance of implementing carbon regulations for organizations to achieve sustainable growth. The
study has highlighted several existing quantitative and qualitative approaches for reducing carbon
footprint, as well as identified some research gaps in the field.
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It has been noted that increased concern for global warming and CO2 emissions since 2010 has led
to a focus on developing more sustainable supply chains. Although, some articles have explored the
relationship between environmental impact and economic performance in sustainability research, there
has been a lack of attention paid to social responsibility.

From a business perspective, the goal of maximizing profit is usually the main objective, however,
social pressures and regulations require organizations to adopt sustainable practices. Future research
could delve more into the aspect of corporate social responsibility and take into consideration various
uncertainties, including the impact of events such as the COVID-19 pandemic.
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