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Abstract 
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LUT School of Engineering Sciences 

MSc in Innovation and Logistics  

Sanjeev Paul 

 

Sustainable Supply Chain Management and Carbon Emission in 

Manufacturing Firms: Finland Evidence 

Sustainability is widely discussed and is becoming a primary priority for industries. 

Integrating sustainable supply chain management (SSCM) practices has become essential in 

mitigating environmental effects while maintaining economic performance. In this study, 

the influence of sustainable supply chain management practices on minimizing CO2 

emissions is examined, along with how it ensures the sustainability of the supply chain. This 

research examines how Finnish manufacturing firms integrate sustainability practices into 

their supply chain network and reduce carbon emissions across the supply chain. The study 

was conducted as a qualitative case study, and relevant data were obtained from the annual 

sustainability reports and document analysis. The findings reveal that integrating Sustainable 

Supply Chain Management (SSCM) reduces carbon emissions and enhances firms’ 

competitiveness through better resource utilization and long-term sustainability. The study 

provides insights into the coordination between supply chain management and 

environmental performance by analyzing industry practices, sustainability initiatives, and 

carbon reduction methods. 

Keywords: Sustainable supply chain management (SSCM) practices, Natural 

Resource-Based view (NRBV), Corporate social responsibility (CSR), Carbon 

emissions, Firm performance outcome.  

 

 

 



3 
 

ACKNOWLEDGEMENTS 

First, I want to thank my mother and father, who gave birth to, raised, and cared for me. 

Also, my wife has always taken care of many other responsibilities to allow me to 

concentrate on this thesis, and all my other friends motivated me to finish the thesis. I want 

to thank my first supervisor, Dr. Adeel Tariq, for his invaluable guidance, expertise, and 

consistent support throughout my thesis research. He has been a tremendous teacher 

throughout the degree program, the best teacher I have ever met. His encouragement and 

consistent feedback were essential to developing and completing the thesis research.  

I want to express my deep appreciation to my second supervisor, Prof. Marko Torkkeli, who 

has always backed me up with great courage. His profound knowledge and constructive 

advice have helped refine my work and broaden my understanding of this study.  

My gratitude goes to LUT University, whose resources and assistance were crucial to this 

research.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 



4 
 

ABBREVIATIONS 

SCM: Supply Chain Management 

SSCM: Sustainable Supply Chain Management 

TQM: Total Quality Management 

RBV: Resource Based View 

NRBV: Natural-Resource-Based View  

CSR: Corporate Social Responsibility 
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1  Introduction 

1.1 Research background 

There has been a significant increase in awareness of sustainability challenges, not only in 

the modern world but also in the public spheres of society today. The manufacturing sector 

is at its critical stage because of its environmental footprint, which is significantly impacted 

by its high resource consumption, carbon emissions, and waste generation. (Ahmed et al., 

2024). Consequently, manufacturing firms that were focused on financial benefits are 

steadily realizing the importance of sustainable supply chain management for the protection 

of environmental biodiversity (Kumar et al., 2023). Firms are facing more pressure from 

stakeholders - customers, government, non-profit organizations, and their workforce to 

confront and manage the environmental, social, and ethical impacts that are raised by their 

operations (Nicolaides, 2021). This trend puts on the function of supply chain management 

and emerges the concept of sustainable supply chain management (Carter and Liane Easton, 

2011). Customers’ preferences have evolved from the cost and quality of the product to the 

entire product life cycle, including production techniques, transported and disposed (De 

Bakker and Nijhof, 2002).  

The sustainable supply chain management approach has been acquired to integrate the 

environmental, social, and economic contentions. Sustainable supply chain management 

aims to build a more resilient and equitable world for present and future generations and 

address environmental concerns (Kumar et al., 2023). This emerging perspective on 

sustainability development transforms the traditional compliance-driven approach by 

integrating sustainability practices to fulfill the growing consumer demands for goods 

manufactured in an environmentally and ethically responsible manner (Ahmed et al., 2024). 

According to Carter and Rogers, (2008) sustainable supply chain management is the strategic 

and open integration and accomplishment of a firm’s social, environmental, and economic 

goals through the systematic alignment of critical inter-organizational operations. The 

motive of this framework is to enhance the long-term performance of the individual 

organization and its supply network. Sustainable supply chain management indicates a 

natural extension of Just-In-Time (JIT), Total Quantity Management (TQM), and lean 

manufacturing methods (Agyabeng-Mensah et al., 2021). In addition, total quality 
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management (TQM) evolves into total quality environmental management (TQEM) when 

suppliers, manufacturers, and customers are integrated with external shareholders and a 

natural environment. The term sustainable supply chain management originated from the 

view that environmental sustainability has received more attention in the supply chain 

context than the social aspect (Corbett and Klassen, 2006).  Sustainable supply chain 

management is an integration of traditional supply chain management that comprises 

environmental, social, and economic objectives to highlight issues such as global warming, 

human rights, and safety, compelling firms to broaden their perspectives and focus beyond 

financial benefits motives in supply chain decision making (Varsei, 2016).  

Climate change is one of today's most focused issues, driven mainly by human activities. 

According to the researchers’ studies, fossil fuels are a significant driver of climate change 

that releases carbon dioxide (CO2) during burning, which has contributed to a 40% increase 

in atmospheric CO2 levels since pre-industrial times (Pachauri et al., 2014). In response, 

climate policies in Finland and across the European Union focus on reducing carbon 

footprints, promoting renewable energy, and enhancing energy efficiency to combat climate 

change. The industrial sector is a significant energy consumer and the primary source of 

carbon emissions. Enhancing energy efficiency and decarbonizing various industrial sectors 

are essential for meeting energy and climate objectives at the global level, EU, and national 

levels (Plan, 2018).  

The firm implemented a strategy to reduce CO2 emissions in supply chain operations (Lei, 

2024), like clean technology or renewable energy sources; these are also the strategies of 

SSCM practices (Sun et al., 2020). In addition, companies can reduce carbon emissions in 

the supply chain by adjusting product and process design, such as adopting reverse logistics 

practices (Adesoga et al., 2024). Reverse logistics involves recycling materials or products 

essential for supply chains. The purpose of reversing the logistics process in the supply chain 

is to manage efficiently the inbound flow and storage of secondary goods and concerned 

information in a direction opposite to the traditional supply chain flow, which aims to 

recover value or proper disposal. Furthermore, firms can lower carbon emissions in supply 

chain operations by integrating carbon considerations into production, procurement, and 

inventory management activities such as transportation, inventory handling, and storage of 

goods, which are measured high in CO2 emissions  (Moshood et al., 2021). 
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In this regard, Benjaafar, Li and Daskin, (2012) Introduced a model that links operational 

decision factors with carbon emissions parameters and upgraded the traditional models by 

incorporating both carbon and cost considerations. Researchers examined the organizational 

implications of government regulatory policies from various perspectives, such as carbon 

accounting methods within the firms, determining the right time to invest in technology, and 

selecting the products and processes to integrate. Additionally, a range of optimization 

models and support tools have been developed and put into practice to balance the economic 

and environmental performance of the supply chains (Goodarzi, Fahimnia and Sarkis, 2019).  

Supply chain operational performance can be enhanced by reducing transport emissions by 

utilizing more fuel-efficient vehicles and optimizing distance travel routes. The effectiveness 

of these methods largely depends upon the type of business and the contribution of 

transportation emissions to the overall segment. According to Rizet et al., (2012), review 

available methods for quantifying and managing greenhouse gas emissions (GHG) produced 

by manufacturers, retailers, and transportation firms. Cholette and Venkat, (2009) 

Conducted a similar analysis of supply chain emissions for the transport and storage 

activities within the manufacturing industries. Supply chain maps can be an essential tool to 

establish industry-level standards for the environmental sustainability of a product. This 

standard enables the firms to monitor and manage their environmental performance and to 

search areas across the supply chain that exhibit significant CO2 emissions, facilitating 

opportunities for establishing throughout different manufacturing sectors (Acquaye et al., 

2014). 

The economic impact of a business selection is the main topic of most business case 

descriptions. Brown and Fraser, (2006) Suggested that firms consider sustainable practices 

an integral part of their core business ecosystem while considering the concept of sustainable 

practice and economic feasibility. Sustainable supply chain management is growing 

significantly, according to a study conducted between 2005 and 2014 (Singh and Trivedi, 

2016). Cost reduction was the primary aim for sustainability investments in the supply chain, 

from 35% in 2010 to 51% in 2015. Environmentally friendly practices can reduce costs, 

improve the relationship between the stakeholders, and reduce the cost of resource materials, 

capital, and labor. According to Ambec and Lanoie, (2008) Positive performance leads to 

improved market access, enhanced legitimacy, and reputation due to the acceptance of 
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sustainability practices operations and enables it to continue and expand in new areas with 

few interferences from the public or government.  

It is crucial to assess and account for the environmental impacts of goods and services 

throughout supply chain processes from resource procurement to disposal, as commercial 

competitiveness shifts from firm to firm to supply chain.  So, companies must assess the 

environmental performance within and outside the firms throughout their supply chains. 

Such an approach is achieved by life cycle assessment (LCA), in which the environmental 

impact of a product or service is evaluated at all stages, from resourcing raw material to 

disposal (Mälkki and Alanne, 2017).  

Life Cycle Assessment (LCA) processes define boundaries, identify material and energy 

flows, and evaluate the environmental effects of each activity. LCA assists companies in 

identifying areas of priority investment opportunities and avoiding the transfer of 

environmental issues. LCA can be used at different supply chain stages to assess 

macroeconomic linkages. LCA can expand the calculation of carbon emissions in various 

industries, such as manufacturing, to build supply chains. Supply chain participants do not 

utilize LCA models, but policymakers widely accept them when designing industry-wide 

measures. In addition, specific manufacturing industries contribute significantly to CO2 

emissions, such as power generation, transmission, and distribution sectors in the 

construction supply chain. The measurements and reporting of overall supply chain CO2 

emissions have also been studied for specific resources and inputs. For instance, the 

assessment of renewable jet fuel includes carbon emissions from feedstock cultivation, pre-

processing, conversion to renewable jet fuel, distribution, and end use, which is the typical 

supply chain. However, not only supply chain operations are considered in LCA and CO2 

emissions evaluation, but also supply chain modifications and different new residues and 

flows (De Jong et al., 2017).  

The Company (Alpha), a Finnish oil production and marketing firm, has evolved as a world 

leader in sustainability, particularly in reducing carbon emissions through its shifts to 

renewable fuels. The company (Alpha) aims to make its production processes carbon-neutral 

by 2035. In 2022, with the help of their renewable product, they managed to reduce carbon 

emissions by 11 million tons, equivalent to removing about 4.2 million passenger cars from 

the road for a year. Moreover, the Aviation industry manages to reduce its carbon footprint 

and can reduce aviation emissions by up to 80% over the fuel life cycle.  
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It primarily focused on fossil fuels and embraced a strategy concentrating on carbon 

reduction, circular economy, and renewable energy solutions. Its traditional oil refining 

operations contribute to carbon emissions. However, the Company (Alpha) has reduced 

carbon emissions by improving energy efficiency and using cleaner technologies. The 

Company (Alpha) has transitioned its production capacity to renewable fuels, such as 

renewable diesel, sustainable aviation fuel, and renewable polymers, which reduce carbon 

emissions in industries such as transport and aviation. It has also increasingly focused on 

converting wastes and residues into high-quality biofuel with the help of its advanced bio-

refining processes. The company (Alpha) collaborates with different industries and 

governments to decarbonize shipping and aviation sectors where emissions reduction is more 

challenging.  

The Company (Beta) had a production capacity of 10.4 million tonnes and was the world's 

largest producer of graphic papers by the end of 2010. The company (Beta) was ranked 

Europe's second-largest biomass-based electricity producer and contributed sustainability to 

the EU climate target. In addition, the core objective of the Company (Beta) is to be a key 

player in the carbon emissions-free energy market and producer of high-quality biofuels. 

Thus, the Company (Beta) provides environmental product development and collaborates 

with supply chain partners to enhance supply chain transparency and promote the use of 

certified fibers. The Company (Beta) consistently seeks to minimize environmental impacts 

across the lifecycle of its products. To achieve these efforts, the Company (Beta) integrates 

recycled fibers into its production operation. The company focused on reducing carbon 

emissions with a 15% reduction in fossil CO2 emissions by 2030. According to the report, 

most of the products of the Company (Beta) are made with renewable energy and materials 

that are well managed by forests, and 70% of their energy generation is CO2 emissions-free 

(Annual Report, 2023). 

Fazer is a well-known, iconic, and leading food manufacturing company in Finland. It is 

famous for producing high-quality products: baked goods, confectionery, and plant-based 

foods. It has operation units across Europe and is committed to focusing on sustainable 

development, innovation, and ethical business practices to reduce carbon footprints. 

According to Fazer’s annual report-2023, collaboration with their suppliers is very crucial 

to reducing carbon emissions because 95% of carbon emissions come from the supply chain. 

However, 47% of Fazer’s suppliers had committed to setting Science-Based Targets for 
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reducing emissions based on the spending by the end of 2023; this was a significant step 

toward achieving 53% by 2025. They closely examined the accuracy of the data and made 

improvements based on the insights gained from suppliers to facilitate the reduction in the 

carbon footprint within the supply chain. Fazer continuously seeks to improve the data with 

the help of more precise emission factors (ANNUAL REVIEW, 2023).  

1.2 Research gap 

The existing literature of this study is related to sustainable supply chain management and 

carbon emissions in manufacturing firms. Numerous studies have explored the integration 

of Sustainable Supply Chain Management (SSCM) practices in supply chain operations and 

their influence on reducing CO2 emissions (Gupta and Palsule-Desai, 2011). The research 

has explored the coordination between supply chain management and environmental 

performance by analysing industry practices, sustainability practices, and carbon footprint 

reduction methods.  It highlights the benefits of integrating sustainability practices in 

minimizing CO2 emissions and enhancing firm competitiveness by improving resource 

efficiency and long-term sustainability. In addition, theoretical research has focused on 

specific Finnish manufacturing firms to showcase their sustainability practices and CO2 

reduction strategies. The study emphasizes the importance of collaboration between the 

supply chain participants to enhance the supply chain performance and reduce the CO2 

emissions throughout the operation involved in supply chains. Audits, training, and 

grievance procedures are essential to collaborate with suppliers to meet companies’ 

sustainability aims and continuous improvement across the supply chains.  It also focuses on 

green procurement that promotes incorporating materials with lower carbon content to 

minimize carbon emissions. Sustainability practices are associated with transferring goods 

by sustainable modes such as sustainable fuel-efficient transportation, optimization of 

routes, and standard shipments. Energy efficiency measures can be achieved by adopting 

renewable energy sources such as solar power, wind power, and renewable fuels that prevent 

reliance on fossil fuels and lower the CO2 emissions in the environment. By incorporating 

new technologies, processes, and sustainable methods, the extent of CO2 emissions can be 

controlled, and the levels of carbon emissions in an ecosystem can be limited.  
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However, there is a research gap in the literature regarding sustainable supply chain 

management (SSCM) in two aspects: the holistic integration of SSCM practices and the 

long-term impact assessment of these practices on operational effectiveness and CO2 

emissions. In general, extensive research has been done on SSCM and sustainability. 

However, few studies have thoroughly examined the influence of SSCM practices on the 

environmental and operational performance of Finnish manufacturing companies.  

Previous studies mainly highlight individual aspects of SSCM, such as supplier engagement 

or eco-friendly transportation, but have limited information and up-to-date data, which are 

required to coordinate sustainable supply chain management (SSCM) practices together to 

assess collective effects on carbon neutrality. Thus, this research addresses the demand for 

an integrated perspective by exploring SSCM practices, mainly focusing on Finnish 

manufacturing sectors. The gap lies in understanding sustainability practices' long-term 

benefits and economic implications. 

1.3 Problem statement 

The problem is that the supply chain is leading to significant environmental impact that 

requires a closer examination of the influence of sustainable supply chain methods on 

operational benefits and CO2 reduction. Supply chain operations in the manufacturing sector 

impact environmental degradation through transportation, energy consumption, and waste 

management.  A study revealed that only manufacturing sectors account for 20-30% of total 

carbon emissions and 35.8 Gt CO2 globally (Liu et al., 2024). Additionally, traditional 

supply chains (poor supply chain practices, lack of transparency, and unsustainable 

techniques) further increase environmental impact, eventually contributing to a negative 

carbon footprint. Industries around the globe strive to meet sustainability aims, and the 

pressure to implement eco-friendly practices across the supply chain has risen. For this 

problem, it is necessary to examine this SSCM's influence on operational benefits and carbon 

reduction emissions. Sustainable Supply Chain Management (SSCM) practices can enhance 

operational effectiveness by optimizing supply chain operations. It concentrates on waste 

reduction, energy conservation, and materials minimization, leading to reduced CO2 

emissions and enhanced environmental performance. Process standardization that ensures 

smoother and quality standards in supply chain operations. This approach enables firms to 
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make continuous improvements within the supply chain management, where processes are 

regularly reviewed, changes are implemented, outcomes are monitored, and outcomes are 

optimized to enhance performance and quality.  

1.4 Research objective  

This study explores the influence of SSCM practices on reducing carbon emissions and 

achieving operational benefits in Finnish manufacturing firms. 

1.5 Research questions 

• How do SSCM practices influence the reduction of carbon emissions in Finnish 

manufacturing firms? 

• How does implementing Sustainable Supply Chain Management (SSCM) in the 

manufacturing sector provide operational benefits? 

• How does collaboration with suppliers and other stakeholders contribute to the 

success of SSCM practices in achieving carbon neutrality? 

1.6 Research contribution 

The research contributes valuable insights into the influence of SSCM practices and carbon 

reduction in Finnish manufacturing sectors. This study highlights the integration of SSCM 

practices into their supply chain to reduce CO2 emissions. The qualitative case study draws 

attention from industry practices and annual sustainability reports to analyze the 

coordination between supply chain management and environmental performance. Our 

research proposes that strategic implementation of SSCM practices within manufacturing 

companies ultimately boosts their environmental and operational performance. SSCM 

practices largely remain underexplored, particularly in the case of supply chain management 

of manufacturing sectors. Our study aims to fill this gap by integrating sustainability 

practices and highlighting their benefits for environmental and operational performance in 

manufacturing sectors. Our study showcases the importance of collaborating with 
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participants involved in supply chain operations to achieve firm competitiveness through 

resource utilization. This study builds on a theoretical framework with practical implications 

for manufacturing sectors, such as triple bottom line (TBM) and corporate social 

responsibility (CSR), by highlighting the positive influence of Sustainable Supply Chain 

Management (SSCM) on the reduction of CO2 emissions. It underlines the urgent efforts for 

decarbonization in the manufacturing industries to combat climate change and emphasizes 

the role of SSCM methods in promoting renewable energy and energy efficiency initiatives 

(Zailani et al., 2012). Thus, our study expands the literature on the role of SSCM practices 

in enhancing environmental and operational performance.  

1.7 Theoretical framework 

This research focuses on two key themes: The integration of supply chain management and 

sustainability, which both form the concept of sustainable supply chain management 

(SSCM). A second theme explores the performance measurement of sustainable supply 

chain management (SSCM), which creates the idea of SSCM performance measurement. 

The theoretical framework explains the core concept of the study. To address the primary 

research inquiry effectively, it is essential to understand and interpret the SSCM domain 

thoroughly.  

  

   Figure. 1: Theoretical Framework of the study (Adapted and modified from Hervani et al., 2005)  

Sustainability SSCM

Environmental 
Performance 

Collaborators 

Operational Performance 
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1.8 Definition of the main constraints 

Sustainable Supply Chain Management (SSCM): SSCM may defined as “Sustainable 

development through coordinated supply chains by willingly integrating economic, 

environmental and social primacies into inter-organizational business systems and aims to 

manage the material, information, and finances effectively and efficiently related to the 

acquisition, manufacturing, and distribution of goods and services, eventually meeting 

stakeholders expectations and enhance the firms competitiveness, profitability and resilience 

for short and long-term success” (Ahi, P., and  Searcy, C., 2013, p.336).  

Operational Benefits: SSCM's operational benefits refer to enhancements in operational 

processes that streamline the production and delivery of products to customers more 

effectively. Critical terms of operational benefits are as follows.(Zailani et al., 2012). 

Cost Saving: It can be defined as reducing costs related to supply chain operations, including 

production costs, transportation costs, inventory expenses, and other relevant costs through 

SSCM practices such as waste reduction, energy efficiency, and resource optimization. 

Cycle time reduction: It involves minimizing the time from the initial order to delivery to 

the customer through the supply chain. By streamlining operations and coordinating between 

suppliers, firms can enhance performance, responsiveness, and customer satisfaction.  

Improved customer service: Meeting customer demands for quality, delivery speed, and 

customization enhances the customer experience.  

Improved productivity: It can be stated as enhancing the performance of supply chain 

operations through process optimization, automation, technology integration, and employee 

training that enhance overall performance and competitiveness.  

Environmental Impact: The environmental impact of SSCM refers to implementing 

sustainable materials in firms with potential positive environmental outcomes by focusing 

on materials that support ecological balance and responsible resource management. The 

three main advantages are reduced carbon footprint, resource conservation, and waste 

reduction (Okogwu et al., 2023). 
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Reduced Carbon Footprint: SSCM encourages utilizing sustainable materials typically 

sourced from renewable or recycled sources, reducing CO2 emissions and preventing 

reliance on fossil fuels. Sustainable materials need less energy processing, leading to 

decreased carbon intensity and less overall CO2 footprint (Nnaji et al., 2024). 

Resource Conservation: SSCM uses sustainable materials from rapid renewable sources or 

recycled content such as energy and raw materials throughout the supply chain. Industry can 

lessen the strain on ecosystems by implementing strategies such as waste reduction, 

recycling, and sustainable sourcing to conserve natural resources and minimize 

environmental degradation (Yu, Zhang and Huo, 2019). 

Waste Reduction: SSCM focuses on adopting biodegradable materials that ensure products 

can decompose at the end of their life and minimize the impact on the ecosystem. By 

integrating sustainable materials that promote minimizing waste generation and maximize 

resource efficiency and are designed for recyclability and reusability (Yu, Zhang and Huo, 

2019). 

Carbon Emission Reductions 

Carbon neutrality: It refers to achieving a net-zero carbon dioxide (CO2) emissions 

balance, and this equilibrium is achieved by the amount of CO2 emitted and the equivalent 

amount of CO2 removed into the atmosphere to prevent the rise of CO2 levels in the 

atmosphere, which contributes to global warming (Chen, 2021). 

Lifecycle assessment: Lifecycle assessment (LCA) is a tool for evaluating the potential 

environmental impacts and resources utilized throughout the product's (goods, services) 

lifecycle, from raw materials acquisition and production to waste management (ISO, 2006a). 

This technique maximizes output with the same input by optimally using raw materials, 

adopting pollution control, minimizing CO2 emissions in the ecosystem, and utilizing waste 

(Chauhan, Chaudhary and Kumar, 2011).  

Carbon Footprint: It can be defined as the total amount of greenhouse gas emissions 

(GHG), including carbon dioxide (CO2) and other greenhouse gases, emitted directly or 

indirectly due to everyday operations. It is expressed in equivalent tons of CO2 (Wiedmann 

and Minx, 2008).  
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Greenhouse Gas Protocol Emissions: It can be categorized into three scopes.  

Scope 1: Direct emissions of GHG from chemical production in owned or onsite fuel 

combustion. 

Scope 2: Indirect emissions from purchased electricity consumed by the company. It occurs 

physically where electricity is generated. 

Scope 3: Indirect emissions of GHG due to the firm’s operations throughout the value chain, 

which includes emissions from suppliers, transportation, product use, and services (Wbcsd, 

2004).  

2 Literature Review 

Sustainable supply chain management involves socially and ecologically responsible 

practices across the supply chain to reduce adverse effects on the economy, society, and 

environment. The success of an organization largely depends on its supply chain 

management because it has a direct and positive effect on a firm’s sustainability 

performance, and this approach considers the need of both people and the environment to 

reduce waste, maximize efficiency, conserve resources, and produce long term value 

efficiency (Kähkönen, Lintukangas and Hallikas, 2018). Sustainability management in the 

supply chain can be adhered to with eco-friendly design, inventory control, remanufacturing 

production scheduling, reverse logistics, waste handling, energy conservation, and emission 

reduction (Zailani et al., 2012).  

2.1 Natural Resource Based View 

The NRBV-SSCM framework this research outlines takes a more holistic approach to 

conceptualizing sustainable supply chain management (SSCM) practices instead of focusing 

on specific techniques. This framework integrates eco-design, internal environmental 

management, green purchasing, and investment recovery. However, prior studies on SCM 

practices have not fully acknowledged the significance of these practices in terms of their 

characteristics based on natural resource attributes. Mainly, how SSCM practices exhibit 

complex, socially embedded characteristics that can lead to a competitive edge has been 
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overlooked. To address this gap, this study adopted a Natural Resource-Based View (NRBV) 

perspective and highlights the importance of internal firm capabilities and environmental 

elements in achieving a truly sustainable competitive edge (Shi Guang [Shi et al., 2012). 

The Natural Resource Based View (NRBV) and Sustainable Supply Chain Management 

(SSCM) are the two frameworks that interconnect in the context of sustainable business 

operations. Sustainable supply chain management is rooted in NBRV principles that 

concentrate on reducing environmental impact while improving business performance. It 

includes tactics such as pollution prevention, adopting clean technologies, and practicing 

product stewardship. Additionally, these approaches reduce waste and carbon emissions, 

encourage collaboration among supply chain participants, boost resource performance, and 

stimulate innovation. With the integration of SSCM practices, firms can achieve their 

sustainability goals, which often lead to cost savings, enhanced brand image, and access to 

market opportunities. Ultimately, this alignment is crucial in addressing global challenges 

such as resource scarcity and climate change, where the supply chain plays a crucial role in 

lowering carbon emissions and promoting sustainable development (Seuring and Müller, 

2008).  

The Natural Resource Based View (NRBV) builds upon the traditional resource-based view 

(RBV) by pointing out how organizations can achieve a competitive advantage by 

effectively managing environmental resources and sustainable methods. NRBV focuses on 

integrating environmental factors into the supply chain processes and turning sustainability 

from a cost factor into a strategic asset that creates value within the supply chain 

management. It considers the limitations of the planet’s resources, and therefore, supply 

chain management (SCM) practices should be redeveloped to achieve both firm success and 

environmental sustainability. NRBV proposed three key strategies that are interconnected 

with the business and environmental objectives: pollution prevention, product stewardship, 

and sustainable development (Yunus and Michalisin, 2016). 

Pollution prevention concentrates on minimizing waste-related costs and maximizing 

efficiency to obtain competitive cost savings. This is achieved via improved waste and 

emission reduction, abandoning traditional waste management or disposal to prevent waste 

from occurring in the first place. The cost-saving advantages of pollution prevention are well 

supported by empirical evidence, and it is still viewed as a competitive strategy in 

contemporary theory. In sustainable supply chain management (SSCM), waste management 
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takes efficiency and cost-cutting throughout environmental planning, manufacturing, 

distribution, and sourcing. However, the pollution prevention objective is to surpass by 

globally leveraging waste reduction as a source of competitive advantage (McDougall, 

Wagner and MacBryde, 2022). 

Product stewardship builds pollution prevention by moving from an internal focus to a 

broader lifecycle perspective and considering the environmental impact of products from the 

manufacturer to disposal. Additionally, beyond cost-saving advantages, it seeks to guarantee 

access to vital resources such as raw materials, markets, and sites. Thus, this approach 

prioritizes ecological issues such as conservation, avoiding toxic substances, and improving 

sustainability by including stakeholders, reducing costs, and sharing resources. Furthermore, 

it fosters competitive distinctiveness by producing sustainable products. Within sustainable 

supply chain management (SSCM), firms are encouraged to collaborate on environmental 

management and solutions (McDougall, Wagner and MacBryde, 2022). 

The clean technologies field continues to grow by transitioning from operations with reduced 

or zero environmental impact to those with positive impacts. This approach involves 

adopting innovative technologies or systems to alter traditional practices and inspire 

innovative industry redesign to enhance environmental awareness. Thus, by implementing 

technological innovations and advancements before competitors, a firm can gain a 

competitive advantage while substituting non-renewable resources, which results in cost 

savings and efficiency improvements. Similarly, sustainable supply chain management 

(SSCM) encourages using technologies to minimize environmental harm during production. 

However, predominately, this focus on sustainability, often missing an opportunity to 

complete the exploitation of these advancements for a competitive edge (McDougall, 

Wagner and MacBryde, 2022).  

With the adoption of this more comprehensive framework, sustainable supply chain 

management (SSCM) can now be divided into two main constructions based on the Natural 

Resource Based View, such as inter-organizational environmental practices (inter-OEPs), 

which represent socially complex resources and intra-organizational environmental practices 

(intera-OEPs) which involve casually ambiguous tools. Intra-OEPs are proactive 

environmental practices involving energy use, material consumption, emissions, and waste 

associated with the firm’s internal processes. They are crucial to a firm’s overall sustainable 

supply chain management. These proactive practices are policies designed to fulfill the 
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minimum actions that adhere to legal requirements, or customer demands about 

environmental issues. Additionally, proactive policies are concentrated on optimization and 

are aimed at reducing cost by minimizing waste across a range of initiatives intended to 

benefit both the environment and firms’ profitability (Shi Guang [Shi et al., 2012). 

A firm intra-OEPs, such as its in-house production processes, can represent casually 

ambiguous resources under this new constructive framework. With the adoption of 

preventative environmental strategies that integrate processes, products, and services, a firm 

can improve eco-efficiency and produce less waste released into the natural environment 

(Shi Guang [Shi et al., 2012). According to the earlier research based on SSCM, several 

potential item measures may include intra-OEPs. It is stated that a successful environmental 

policy integrates various essential sustainability-concentrated strategies, and it may include 

replacing hazardous goods with environmentally friendly ones and using resource materials 

that have less impact on the environment. Firms can optimize their operations by engaging 

environmental demands in their production processes to reduce carbon emissions. 

Furthermore, strict environmental management protocols and regulations, internal recycling 

production processes, and integration of overall environmental quality management 

concepts such as worker empowerment ensure practical resource usage. Additionally, the 

latest safety and preventative systems assist in setting up a safe and sustainable workplace 

(Rao and Holt, 2005).  

According to the proposed framework, organizations developing inter-OEP practices must 

implement sustainable distribution, design for the environment (DfE), and sustainable 

purchasing. Engaging these practices creates socially complex resources by fostering 

environmental collaboration throughout the supply chain, which requires trust, commitment, 

and joint goal-setting among the multiple supply chain participants. Eventually, it promotes 

a unified approach to sustainability and enhances the overall environmental performance of 

the supply chain. According to (Hart, 1995) A product stewardship program that helps 

companies minimize the economic and social cost of goods. This program involves close 

connections with external stakeholders, and corporations may create socially complex 

networks that enable them to anticipate competition. Based on collaboration and shared 

accountability, these networks produce a competitive edge that is hard to replicate for 

competitors.  
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Green purchasing involves evaluating the environmental performance of its suppliers and 

ensuring that they implement measures to ensure environmental quality in their operations. 

It is “a firm environmental plan for long-term component, material, and system 

requirements,” indicating that the purchasing function is crucial in assessing the quantity of 

waste entering the business system. This study suggests that green purchasing acts as a 

socially complex practice because building agreements among supply chain participants 

needs coordination among multiple teams and firms, and companies must match their 

operations and communication to ensure an environmentally friendly and responsible supply 

chain. This requires continuous communication, support, and exchange of information 

between the organization and its suppliers, as well as cross-functional solid collaboration 

with top management and environmental specialists to formalize communication lines. The 

procedure across different functions is crucial for green purchasing. Green purchasing 

depends upon specific metrics to achieve a sustainable supply chain operation. 

Environmental sustainability throughout a firm's supply chain can be enhanced by 

organizing awareness seminars for suppliers and contractors, instructing them to make 

procedures for their environment program, and fostering coordination among suppliers 

within the same industry to share expertise and highlight challenges. In addition, suppliers 

can also inform firms about the positive impact of cleaner production methods and 

technologies. Organizations may encourage or enforce them to adopt environmentally 

sustainable actions. Supplier selection can also be made according to environmental criteria, 

including eco-labeling and supplier coordination on environmental objectives, which play a 

crucial role. Furthermore, to ensure sustainability at each stage of the supply chain, 

companies can conduct environmental audits of their suppliers’ internal operations and 

evaluate the environmentally friendly practices of the second tier (Shi Guang [Shi et al., 

2012). 

Design for the Environment (DfE) plays a significant role in sustainable supply chain 

management (SSCM) by evaluating a product’s environmental impact during the design 

phase. The objective of DfE is to minimize a product’s environmental impact throughout its 

life cycle without compromising cost, quality, or timeliness. This concept includes principles 

such as design for recycling, reuse, and remanufacturing. Hart, (1995) Highlighted that DfE 

can attain financial gains by encouraging collaboration among the supply chain participants, 

which results in socially complex networks that provide a competitive edge. It was found 
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that DfE not only focuses on customers’ environmental impact but also increases market 

share, customer loyalty, and permits for price premiums (Esty and Winston, 2009).  

Design for the Environment (DfE) promotes collaboration with suppliers and customers to 

create environmentally sustainable designs in different areas. It includes recyclability, reuse, 

waste reduction, material conservation, accident prevention, and lowering material and 

energy consumption. Furthermore, it prevents hazardous products and processes and 

promotes remanufacturing and appropriate disposal methods. In a nutshell, DfE aims to 

develop eco-efficient products while reducing their negative impacts throughout the 

lifecycle (Zhu, Sarkis, and Lai., 2008).  

Green distribution concentrates on customer needs while making the forward distribution 

processes more ecologically friendly. It also includes reverse distribution, which requires 

intricate information exchange to handle product returns at the end of their lifecycle. Green 

distribution necessitates coordination among supply chain partners to integrate 

environmental management into reverse distribution, transportation, packaging, and 

labeling. This balancing act is considered a socially complex resource to achieve eco-

friendly distribution without causing ecological harm (Shi Guang [Shi et al., 2012). 

2.2 Sustainable Supply Chain Management 

One of the most widely recognized definitions of sustainability was put forth by the World 

Commission on Environment and Development (WCED), a United Nations sub-

organization, in its 1987 report addressing sustainable development. Sustainability gained 

prominence following the Brundtland Commission of the United Nations, which 

characterized sustainable development as: 

“Meeting current needs without jeopardizing the capacity of future generations to fulfil their 

requirements” (WCED, 1987).  

 The above statement highlights the significance of integrating sustainability in business 

operations and emphasizes the need for social and environmental issues in addition to 

economic performance (Meixell and Luoma, 2015). Renowned economists such as François 

Quesnay, Thomas Malthus, and Adam Smith drew the concept of sustainability in the 18Th 

century. They address issues that are still relevant today and are mentioned in the Brundtland 
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Report, including water stability, inequality, population growth, and environmental 

restrictions. For example, Malthus in 1798 articulated a hypothesis that if agriculture 

productivity failed to keep up with the growing population, there would be widespread 

starvation (Kuhlman and Farrington, 2010). 

Thus, the Brundtland report promoted sustainable development and laid the groundwork for 

the widespread acceptance the term currently enjoys. It addresses the need to balance two 

conflicting priorities: development and environmental preservation. However, sustainability 

has evolved and is understood to include three main aspects: social, economic, and 

environmental (Kuhlman and Farrington, 2010).  

The UN's approved definition of development is included in its development agenda. 

"Development stands as a key focus for the United Nations, embodying a multi-faceted effort 

aimed at elevating the overall well-being of all individuals. Economic growth, social 

progress, and environmental conservation are interconnected and mutually supportive 

elements of sustainable development." (United Nations, 1997) 

2.3 Corporate Social Responsibility (CSR) 

In 1970, Milten stated in his published essay emphasizing the rising significance of social 

responsibility that the prime objective of the firms to engage in social responsibility is by 

the utilization of their resources to increase profits within the framework of open and free 

competition, without engaging in fraud and deception (Friedman, 1970). In general, the main 

objective of corporate social responsibility management (CSR) is to manage both all internal 

and external stakeholders in a way that promotes ethical action in a socially responsible 

manner that fosters human development (Pintea, 2015).  

In this way, integrating CSR into the supply chain is crucial. It has also been seen to directly 

improve the supply chain efficiency, company reputation, and financial situation in the 

future. However, in the short term, this may lead to more expenses despite the potential long-

term benefits (Li, 2020)The principle was initially introduced by Bowen & Johnson in 1953 

and suggested that organizations should generate value for their shareholders and 

stakeholders. The concept was based on the notation that major U.S. companies have 

enormous power and considerable lives of individuals significantly impacted by their 
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decisions. A widely recognized CSR model is likely the CSR pyramid introduced by Archie 

B. Carroll in 1991. It builds upon four definitions from 1979, describing it as ethical, 

economic, legal, and discretionary expectations that society holds for firms at any given 

time.  

Economic Responsibilities: An organization must fulfill its financial obligations to its 

operational existence. Sustainability and economic performance have become crucial in this 

competitive global environment. Legal responsibilities set the fundamental guidelines that 

companies must conduct themselves, including acting by the law, adhering to local and 

federal laws, acting as per law compliance, meeting local stakeholders’ obligations, and 

products/services must comply with minimum legal standards. Ethical responsibilities 

extend beyond legal requirements. As firms adopt societal values, norms, and practices, 

requirements include acting according to social and moral norms, acknowledging and 

respecting societal norms and ethics, and demonstrating good corporate citizenship. 

Philanthropic responsibilities that engage in voluntary and discretionary acts by the firms 

are not required by law and are typically anticipated as part of ethical obligations. 

2.4 Tripple Bottom Line 

According to the triple bottom line, which concentrates on the intersection of social, 

environmental, and economic performance aspects, firms can engage in activities that not 

only benefit the natural environment and society but have the potential to generate long-term 

economic benefits and foster a competitive edge for the organization (Carter and Rogers, 

2008).  

The triple bottom line (TBL) paradigm, first introduced by John Elkington in 1999, 

associated three main facets: economic, environmental, and social dimensions (Meixell and 

Luoma, 2015). The foundation of the triple bottom line (TBL) lies in corporate social 

responsibility (CSR), serving itself as a model of ethically conscious citizens (Srivastava, 

Dixit, and Srivastava, 2022). The triple bottom line (TBL), often used by firms, combines 

social and environmental indicators alongside the traditional economic metrics commonly 

employed by companies. The principles of stakeholder theory acknowledge that diverse 

stakeholders affect the organization. However, a company's performance should not be 

measured solely depending on those stakeholders engaged in direct transactions (employees, 
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suppliers, and customers), but indirect stakeholders should also be taken into consideration 

such as local communities and governmental bodies (Hubbard, 2009).  

The triple bottom line (TBL) is frequently utilized to assess sustainable development and 

has gained significant traction in evaluating sustainability within supply chains (Miemczyk 

and Luzzini, 2019). It proposes that integrating social, environmental, and economic aspects 

fosters sustainability and enhances a company's economic advantages and competitiveness. 

However, firms face challenges in effectively integrating the social aspect of sustainability 

due to limited guidance on recognizing present and future requirements, necessary 

technologies and resources, and managing stakeholder responsibilities toward shareholders, 

employees, supply chain partners, and broader society (Carter and Rogers, 2008).  

2.5 Sustainable Supply Chain Management Practices and Elements  

Sustainable supply chain management (SSCM) practices involve the sustainable design of 

products and processes and foster strong partnerships with both suppliers and customers 

(Vachon and Klassen, 2008). In addition to sustainable product design, the process design 

and innovative efforts within a supply chain organization to minimize air pollution, solid 

and liquid waste, as well as energy and resource usage, can have a significant impact on 

firms’ sustainability performance (Rao and Holt, 2005). Sustainability supply chain 

management practices (SSCM) are acknowledged efforts or procedures for attaining 

exceptional environmental, social, operational, and economic outcomes (Chiou et al., 2011). 

An alternative view suggests that while sustainable supply chain management practices 

(SSCM) could initially reduce short-term profit, they have the potential to yield long-term 

competitiveness benefits (Bowen and Lamming, 2002). According to a few scholars’ 

arguments, organizations frequently find themselves compelled to adopt sustainable supply 

chain practices despite the possibilities of uncertain or adverse effects on their performance 

(Hahn et al., 2010). Moreover, numerous investigation studies suggest that sustainability 

supply chain management practices may not have a direct impact on firm performance but 

can enhance it indirectly (Pullman, Maloni and Carter, 2009).  
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Fig.2: Sustainable Supply Chain Practices in Environmental Performance (Source: Author 

creation) 
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Table 1: Elements and Measurement Component for Sustainable Supply Management  (SSCM)   

(Qorri, Gashi and Kraslawski, 2021) 

Practice Representation  Element Reference  
Internal Sustainable 
Management 

It refers to the strategy, process, and 
technique used to promote the social 

and environmental goals within the 

firms. 

• A written policy declaration on 
sustainability. 

• Support and dedication from the upper and 
middle towards environmental and social 
initiatives 

• Implementation of environmental 
management system and compliance 
regulation. 

• Collaboration across functions for long-term 

gains. 

Green, Toms, & Clark, 2015; Kim 
&Rhee, 2012; Koo, Chung, &Ryoo, 
2014; Wu, Melnyk, &Calantone, 2008; 
Yang, Lu, Haider, & Marlow, 2013 

Sustainable 

Purchasing 
It highlights the significance of 

collaborating with suppliers to 

create socially and 

environmentally sustainable 
products. 

• Select vendors who manage dangerous 

substances or in the process of acquiring 

certifications; ISO 14000, OHSAS 18000, 

ISO 9000. 

• Conduct environmental and social 

assessments of suppliers’ internal 

management procedures. 

• Collaborate with suppliers to enhance social 

and environmental standards with 

sustainability objective 

Gimenez & Sierra, 2013; Graham 

&Potter, 2015; Khaksar, 

Abbasnejad, Esmaeili, & 

Tamošaitienė, 2016; Lee, Ooi, 

Chong, & Lin, 2013; Vijayvargy & 

Agarwal, 2014 

Sustainable Product 
Design 

Products are designed with social and 
environmental considerations 

throughout their life cycle, 

emphasizing recycling and reusing 
efforts. 

• Develop products for reusability, 

recycling, and component recovery. 

• Create products to eliminate the use of 

harmful or toxic substances. 

• Design products for room temperature 

storage with less storage space required 

during logistics. 

• R & D for sustainable product 

developments 

• Suppliers partner with design guidelines 

covering environmental and social needs 

for purchased items 

Ar, 2012; Grekova, 

Bremmers,Trienekens, Kemp, & 

Omta, 2013;Huang & Wu, 2010; 

Khan, Dong,Zhang, & Khan, 

2017; Küçükoglu &Pınar, 2015; 

Li, 2014; Van den vanden Berg, 

Labuschagne, & van denBerg, 

2013; Wong, Lai, Shang, Lu, 

&Leung, 2012 

Sustainable Production All efforts or actions are undertaken 
to reduce the environmental effects 

of manufacturing operations. 

• Application of energy-saving and 

pollution-reduction technology. 

• Incorporation of remanufacturing reduced 

raw material usage, and waste 

minimization in equipment and 

procedures. 

 

Aboelmaged, 2018; Sezen &Çankaya, 
2013; Zeng, Meng, Yin,Tam, & Sun, 

2010; Grekova,Calantone, Bremmers, 

Trienekens,& Omta, 2016 
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Table. 1 continued 

Sustainable Distribution 

and Packaging  

 

Any mode of transportation that 

aims to have the minimum 
negative impacts and packaging 

usage from suppliers to 

manufacturers to end users. 

• Collaborate with suppliers to standardize 

and reduce packing while employing 

renewable energy for logistics. 

• Encourage the use of recyclable and 

reusable packaging. 

• Utilize alternative fuel vehicles and shared 

warehouses. 

• Optimize freight logistics and integrate 

transportation modes to reduce 

environmental effects. 

• Customer review about using eco-friendly 

transportation. 

Chung & Tsai, 2007; Kung, Huang, 
&Cheng, 2012; Petljak, Zulauf, 
Štulec,Seuring, & Wagner, 2018; 
Tang, Lai,& Cheng, 2016; Zailani, 
Jeyaraman,Vengadasan, & 
Premkumar, 2012 

Customer Sustainable 

Cooperation  
Collaborate with clients to better 

understand sustainability 

challenges and issues from a 

downstream perspective. 

• Collaborating with customers for 

sustainable procurement. 

• Customer cooperation for sustainable 

design. 

• Partnering with customers for eco-

conscious production, distribution, and 

packaging 

Chandra Shukla, Deshmukh, 
&Kanda, 2009; Jabbour, 
Jabbour,Latan, Teixeira, & de 
Oliveira, 2014;Kirchoff et al., 2016; 
Laariet al., 2016; Laari et al., 2016b 

Reverse 

Logistics 
Incorporate initiatives that focus 

on returning goods and 

materials from consumers for 

recycling. 

• Retrieve goods and materials for safe 

disposal. 

• Implement waste collection and policy for 

remanufacturing.  

• Reprocessing of its used products 

Abdul-Rashid, Sakundarini, 
RajaGhazilla, & Thurasamy, 2017; 
Agan,Acar, & Borodin, 2013; Khor, 
Udin,Ramayah, & Hazen, 2016 
 
 

Employee Social Practice  The company's initiative to 

encourage socially responsible 
practices in its own operation 

and supplier operation. 

• Safe working environment for staff. 

• Providing skill training and equitable 

wages for all workers. 

• Provide a healthy, safe, and supportive 

work atmosphere. 

Mani et al., 2018; Masa'dehet al., 
2017; Pullman et al., 2009;Wolf, 
2014 
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2.6 Firm Performance Outcome 

The performance of an organization can be defined as its effectiveness in utilizing resources 

to accomplish its objectives, considering its customers’ requirements, and bordering the 

community (Peterson, 2009). The significance of firm performance has escalated in 

management research, especially with increasing attention to performance variances in 

organizational research (Gentry and Shen, 2010). Multiple performance metrics exist, 

including financial, operational, and marketing metrics. Nevertheless, financial performance 

stands out as the most common measure for evaluating a firm's performance, reflecting its 

ability to attain its financial targets (Kwarteng, Simpson and Agyenim-Boateng, 2022). 

Organizational researchers commonly evaluate financial performance through accounting-

related measures like company expansion, market share, profitability, return on investment, 

sales growth, and return on sales (ROS), or market-based metrics such as market return. 

(Richard et al., 2009), highlighted that these metrics primarily capture past activities and 

may have limitations in predicting future performance. Moreover, financial performance is 

evaluated by using metrics such as Return-On-Assets (ROA), Return-On-Investment (ROI), 

Return-On-Capital-Employed (ROCE), and Earnings Before Interest and Taxes percentage 

(EBIT-%) based on financial reporting data. Return-on-assets (ROA) indicates the efficiency 

with which a firm utilizes its assets to generate profits (Wanger et al., 2012).  

ROCE signifies operational performance metrics such as process quality and on-time 

delivery. ROI is a valuable indicator of business performance (Jacobson, 1987). EBIT-% is 

incorporated to assess whether profitability demonstrates variations compared to asset-based 

measures (Töyli et al., 2008). These measures show how successfully and efficiently a firm 

converts its policies and strategies into financial benefits. Therefore, firm performance is 

evaluated by integrating sustainable supply chain management practices through 

accounting-based indicators focusing on how management allocates resources and serving 

as indicators for managerial efficiency in policy implementation and internal decision-

making (Kwarteng, Simpson and Agyenim-Boateng, 2022). Firm performance is divided 

into four main performance categories identified in SSCM literature: economic, social, 

operational, and environmental (Chien and Shih, 2007). Firm performance (FP) is a 

collective aspect of the operational, social, economic, and environmental dimensions. In 
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addition, our study focuses on operational performance because the operation manager must 

observe delivery and quality metrics alongside certain environmental and social aspects.  

Social Performance: Social performance is evaluated by using indicators of gains in worker 

safety, community health, and overall stakeholder welfare to quantify social performance 

(Paulraj, Chen and Blome, 2017). In a broad sense, social performance is associated with 

evaluating social issues. The metrics used to measure social performance outcomes are 

typically non-economic and indirect, such as promoting fair and equal treatment of workers 

and enhancing employees’ health and safety, which foster goodwill and loyalty towards the 

firm. According to Carter (2005), prioritizing social issues within the supply chains can 

improve supplier performance and ultimately lower costs through firm learning. Moreover 

Cramer, (2008) Stated that following the norms set by the focal firm, such as conduct and 

standards, enhances loyalty, which results in better buyer-supplier relationships and fosters 

long-term partnerships that can be financially beneficial. However, due to social concerns' 

dynamic nature, measuring performance using social indicators is tricky. In addition, a 

supply chain is made of various firms with multiple strategies where trust, transparency, and 

cultural factors are essential for effectively managing social issues (Yawar and Seuring, 

2017).  

Environmental Performance: According to (Roberts and Gehrke, 1996) Environmental 

performance evaluates the reduction of hazardous pollutants in air, water, and land and 

measures the drop-off of harmful or hazardous or toxic elements released into the 

atmosphere. Sustainable supply chain management practices are developed and 

implemented to promote environmental sustainability. According to kinds of literature, 

studies provide evidence that adopting SSCM can have a positive impact on environmental 

performance. For instance, a study on the Chinese automotive industry revealed that internal 

environment management practices, including cooperation from senior and mid-level 

managers, green compliance initiatives, and auditing programs, significantly affect 

environmental performance. Regarding external practices, the adoption of green purchasing 

extends from direct suppliers to second- and third-tier suppliers, and this effect dramatically 

enhances the environmental sustainability of the entire supply chain. Additionally, it is found 

that eco-design, whose objective is to minimize a product's environmental impact without 

comprising other design standards like functionality, directly and positively impacts 

environmental outcomes (Fang and Zhang, 2018).  
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Operational Performance: Operational performance that includes product quality, 

delivery, flexibility, and more effective utilization of resources as indicators to signify its 

operational evaluation (Sambasivan, Bah and Jo-Ann, 2013). Operational performance 

refers to a firm’s ability to produce and deliver products to its customers promptly and 

efficiently, as sustainable supply chain management practices require organizations to 

maintain strong relationships with their suppliers and customers so that they can more easily 

implement management strategies such as total quality management and just-in-time (JIT), 

which results in enhanced operational performance. Numerous empirical studies have shown 

that adopting green practices within a firm or throughout the supply chain can improve its 

operational performance in inventory levels, quality, lead times, and customer satisfaction. 

Furthermore, it is found that an environmental management system, which is a crucial 

internal green practice, can positively affect operational performance measures, including 

quality, cost, flexibility, and delivery efficiency (Fang and Zhang, 2018).  

Economic Performance: Economic performance is a representation of metrics for growth 

in market share, financial benefits, and profitability (Yang, 2018).Thus, a firm's economic 

performance is associated with the growth in net shareholder value driven by improved 

market performance. The critical metrics for measuring economic performance include 

shareholder net value, return on investment, and return on net asset (Yawar and Seuring, 

2017). One of the critical objectives of implementing SSCM practices is to minimize waste 

reduction to environmental and ecological sustainability. However, SSCM initially raised 

costs for firms during the early adoption stage. Nevertheless, the waste reduction obtained 

through these practices is still expected to increase economic performance.  Sustainable 

supplier support is also claimed to positively impact economic performance because inter-

firms’ cooperation in the organization's supply chain can help build trust and reduce risk. It 

was also demonstrated that a company’s ecological behavior is appreciated by the stock 

market, resulting in higher stock prices (Fang and Zhang, 2018). 
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Table. 2: Elements and Measurement Component of company performance (FP), (Qorri, Gashi and 

Kraslawski, 2021) 

DIMENSIONS REPRESENTATION ELEMENT REFERENCES 
Environmental 

Performances  

 

 

 

 

The effect of SSCM practices on a 
firm's internal and external 
environment is represented by an 
organization's outcome. 

• Minimization of air pollution and waste 

discharge. 

• Decrease in solid waste and energy usage. 

• Limiting the use of hazardous and toxic 

materials 

• Lowering incidents of environmental 

mishaps and safeguarding biodiversity in 

the vicinity by the company 

 

(Dong, Wang, Jin, Qiao, & Shi, 2014; 
Hung, Chen, & Chung, 2014; 
Laosirihongthong, Adebanjo, &Choon 
Tan, 2013; Rodríguez, 2009; Sancha, 
Wong, & Gimenez Thomsen, 2016; 
Yang, Hong, &Modi, 2011) 

Social Performance It encompasses metrics that address 

enhancements in the general well-

being of stakeholders, community 

health, and safety of workers. 

• Enhancement of the organization's 

reputation. 

• Increased employee job fulfillment. 

• Boosted worker health and safety 

• Increased knowledge and safeguarding of 

the rights of the community members being 

served 

(Abdul-Rashid et al., 2017; 

Amjad,Jamil, & Ehsan, 2017; 

Chen, Lai, &Wen, 2006; Gopal 

&Thakkar, 2016; Lai & Wong, 

2012;Lim & Biswas, 2019) 

Operational 
Performance 

It gauges enhancement in an 
operational process to streamline the 

production and delivery of products 

to customers more effectively. 

• Decrease in delivery time and enhancement 

in capacity usage. 

• Lower inventory level and waste rates. 

• Enhancing the effectiveness of inbound and 

outbound logistics. 

• Enhancing the quality of products and 

services. 

(Ali, Bentley, Cao, & Habib, 2017; Fraj-
Andrés, Martinez-Salinas, &Matute-

Vallejo, 2009; Kuei, Chow,Madu, & 

Wu, 2013) 

Economic Performance 

 

 

 

It refers to the anticipated financial 

advantages that stem from 

SSCM practices. 

• Cutting costs for materials, energy usage, 

waste management, and emissions. 

• Expansion of market presence and 

profitability. 

• Rise in return on investment and sales 

growth. 

(Cheng, Yang, & Sheu, 2014; Jiang, 
Hu,Yen, & Tsao, 2018; Li, 
Jayaraman,Paulraj, & Shang, 2016; 
Longoni,Luzzini, & Guerci, 2018; 
Wang &Sarkis, 2013; Wu, Jim Wu, 
Chen, &Goh, 2014) 
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2.7 Sustainable Supply Chain Management and Carbon Emission 

Organizations have implemented multiple strategies to lower carbon emissions within their 

supply chain network, such as adopting clean technologies and renewable energy sources. 

In addition, an alternative approach is to modify product and process design with the help of 

reverse logistics to decrease emissions at the supply chain level. According to researchers, 

reverse logistics is the systematic management of the reverse flow and storage of secondary 

goods and associated information, contrary to traditional supply chain flow. The objective 

of this process is to recover value from products and ensure proper disposal (Fleischmann et 

al., 1997). Reverse logistics is the end stage of the supply chain (closed-loop supply chain) 

and is primarily influenced by economic factors and regulatory legislation (Atasu, Toktay 

and Van Wassenhove, 2013). It also demonstrates that within a closed-loop supply chain, 

effective coordination techniques can enable a central management system to attain 

profitability (Savaskan, Bhattacharya and Van Wassenhove, 2004). Scholars have studied 

the organizational impacts of government regulations policy from various angles, such as 

the development of carbon accounting practices within companies, decision-making to 

technology investments, and the selection of products and processes for integration 

(Stechemesser and Guenther, 2012).  

It has become essential to evaluate and account for the environmental sustainability of 

products and services throughout their entire life cycle, from sourcing raw materials to their 

end disposal, as the business competition shifts towards supply chain competitiveness from 

“companies versus companies” to “logistics versus logistics.” So, life cycle assessment 

(LCA) methodology is commonly employed, wherein the environmental effects of a product 

or service are assessed through its entire life cycle from procurement of raw materials to 

their processing, distribution, utilization, and disposal (Mälkki and Alanne, 2017).  Life 

cycle assessment and carbon emissions can be examined at various supply chain levels with 

the help of a tool such as input-output LCA (I-O-LCA) can assess the interconnected 

macroeconomic relationship between the firms (Egilmez, Mohamed Abdul Ghani and 

Gedik, 2017). However, in a standard life cycle assessment (LCA) and overall carbon 

emissions evaluation, it is essential to account not just for supply chain operations but also 

for changes within the supply chain and the introduction of new products and flows (De Jong 

et al., 2017). Therefore, carbon management in supply chains has grown attention, as 
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different industries contribute differently to its management, from optimization designs and 

simulation techniques to policy debates and differences across industries. This field is 

continually advancing. Engineering, research, and development are vital in product 

development and environmentally conscious design, particularly in supply chain carbon 

emissions. In partnership with environmental health and safety squads, these functions are 

crucial for the long-term strategic management of carbon emissions in the supply chains. 

Achieving a comprehensive approach requires technical solutions and financial and human 

behaviour shifts.  

2.8 Low Carbon Supply Chain Management (LCSCM) 

A low-carbon supply chain objective is to reduce waste from firms and supply chain 

processes, including low-carbon procurement, product development, production, 

transportation, and delivery, while monitoring and mitigating carbon emissions. Low-carbon 

supply chain management can be described as reducing carbon emissions within the product, 

manufacturing, and logistics sectors while expanding the scope of low-carbon emissions. 

Furthermore, the objective of low carbon supply chain management is to decrease carbon 

emissions across the board, including unit income, operations, carbon emissions costs, 

manufacturing procedure, and total emissions (Raman, Mahmud, Manufacturing firms can 

practice green logistics methods and concentrate on sustainability initiatives to reduce costs, 

enhance product quality, improve stakeholder well-being, and decrease carbon footprint. 

Firms can lower their carbon footprint in their procurement operations by adopting low-

carbon or renewable energy, environmentally friendly, and low-carbon products and 

services. By acquiring these eco-friendly resources and services, organizations can proceed 

with production activities and enhance their products. Certain firms collaborate with their 

suppliers and consumers to reduce carbon emissions during the design and product design 

processes. Additionally, firms can gain a new perspective on the material and product life 

cycle by utilizing life cycle evaluation. Firms can invest in energy efficiency and 

conservation initiatives, low-carbon technologies and machinery, eco-friendly products, and 

life cycle assessments to mitigate carbon footprints. By concentrating on lower carbon 

alternatives, logistics firms can reduce carbon emissions in transportation. Firms may also 

invest in low-carbon technologies to construct and optimize routes. Lower carbon supply 
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chain management employed these practices to mitigate and control emissions across the 

supply chain (Raman, Mahmud and Shaharudin, 2023). 

2.9 SSCM and Carbon Emissions in Manufacturing Firms in Finland 

One of the most prominent issues in sustainability is controlling climate change. Due to 

human interference, warnings about the climate have become apparent. Thus, addressing 

climate change has become a key focus in policymaking in the 21st century.  

Greenhouse gases include both natural and industrial emission (Martinez, 2005). Natural 

emission represents a cyclic process that plants and the sea can neutralize, and it plays a 

crucial role in maintaining the earth’s temperature at a sustainable level of approximately 

6°C. Industry carbon emissions result from human activities and do not account for 

environmental conditions, resulting in an increased density of carbon dioxide, making it 

difficult for nature to absorb. Therefore, this situation led to the issue of global warming 

(Kurnia, Nur and Putra, 2021).  

According to the Environmental Protection Agency (EPA) of the U.S., greenhouse gas 

emissions are caused by human activities that accumulate in the atmosphere, causing rising 

atmosphere temperature and ultimately leading to various changes across the globe, such as 

affecting the atmosphere on land and in the oceans. These shifts have negative and positive 

impacts on humans, society, animals, and plants. It is evident that many key green-house gas 

emissions exist in the atmosphere for decades or even centuries after being emitted; their 

warming effect on the climate may continue for an extended period and thus affect both 

present and future generations.   

The transportation sector in Finland significantly contributes to greenhouse gas emissions 

and ranks as the fifth largest emitter in the country. Greenhouse gas emissions through road 

transport account for 94%, maritime transport accounts for 4%, and the aviation sector 

accounts for 2%.  According to the EU`s statistics (2017), transportation has played a 

prominent role in overall carbon emissions, adding 21% of all carbon dioxide emissions. 

Road traffic contributed over 71% of the transport sector, with 19% of emissions caused by 

trucks, and maritime accounted for 13.4%. In Finnish wood exports, the main transport was 

road transport and maritime, precisely heavy-duty vehicles (Peltonen and Muhire, 2021).  
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The oil industry plays a significant role in addressing the climate as it is the most critical and 

international commercial sector change because its operation and products are directly 

connected to the increase in carbon emissions. Fossil fuels are burned and emit carbon 

dioxide (CO2) into the atmosphere. It is noted that 40% of CO2 concentration has increased, 

mainly due to fossil fuel emissions. Finland is reducing carbon emissions, increasing the 

proportion of renewable energy, and enhancing energy efficiency because of national and 

EU climate policies. However, sustainability in the oil industry extends beyond 

environmental aspects. Additionally, the industry faces challenges in terms of social and 

economic dimensions. Fossil fuels remain the prime source of energy for the present global 

economy, and the accessibility of energy has been the main driver for industrial development 

(Kankama, 2017). Sustainable supply chain management (SSCM) is an essential aspect of 

sustainability for Finnish manufacturing companies. It is well known that by effectively 

managing carbon emissions across the supply chain, manufacturing organizations can reduce 

their environmental carbon footprint and contribute to creating a more sustainable, positive 

future. 

Finland manufacturing firms, known for their commitment to sustainability and 

environmental protection, consistently recognize the importance of sustainable supply chain 

management. In addition, Finnish manufacturing implements carbon reduction aims into 

their operations, and these organizations not only draw attention to environmental protection 

but also enhance their reputation, attract eco-aware customers, and adhere to legal 

compliance requirements. Integrating sustainable supply chain management methods into 

Finnish manufacturing operations can promote a more sustainable supply chain, less 

environmental impact, and long-term commercial success.  

The main objective of this thesis is to contribute to the discussion on sustainable supply 

chain management practices and carbon footprint from the perspective of performance 

drivers involved in supply chain management. 

Secondly, this theory contributed to the present body of literature by enhancing our 

understanding of how implementing a sustainable supply chain management process impacts 

the firm’s performance and reduces carbon footprints. Furthermore, it offers evidence of a 

positive correlation between sustainable supply chain management methods and firm 

performance. It also enhances understanding regarding the interconnection between various 

SSCM practices and how they affect manufacturing processes' environmental, financial, and 

operational performance.  
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3 Methodology 

3.1 Research Design 

A qualitative research method related to sustainability in supply chain management was 

adopted to carry out our research objective as a case study. The qualitative approach is 

selected because it is marked by the following: (1) descriptive data are collected; (2) the 

researcher is the primary data collector; (3) the inductive approach is used for data analysis; 

(4) the researcher attempts to comprehend the significance of the data.  Qualitative study 

helps attempt to enhance and deepen understanding of complex problems or issues (Creswell 

and Poth, 2016).  Because the study focuses on this objective, it is ideal to use a qualitative 

research approach in this study. Research that is qualitative and quantitative addresses 

distinct types of topics or questions. The goal of qualitative research is to describe actual 

situations and conduct a thorough examination of the topic (Luostarinen, 2021). According 

to (Holmberg and Vainio, 2018), qualitative research makes it possible to describe the 

phenomenon well. Kankama, (2017) Stated that qualitative research aims to describe the 

practices thoroughly. Gammelgaard, (2017) Emphasized that case study research has gained 

popularity among supply chain management (SCM) academics as a valuable methodological 

approach to knowledge production. He mentioned that case studies are more factual, in-

depth, comprehensive, and varied, all necessary for this research. However, their goal is to 

apply information to various scenarios by creating broad theories that work in a variety of 

situations (Mello and Flint, 2009). 

This study followed a qualitative approach and focused on the strong connection between 

operational decisions throughout the supply chain and the carbon footprint, which can be 

addressed by adjusting operational decisions and improving collaboration among supply 

chain partners. Furthermore, this research embraced a strategic approach of sustainable 

supply chain management (SSCM) that assists in determining market demand from 

customers so that managers can select various technologies to meet that demand without 

raising carbon emissions. This methodology addresses carbon footprint assessment, supplier 

engagement, carbon emission strategies, and carbon offsetting, and by implementing a 

supply chain approach to carbon emissions, organizations can reduce their environmental 

effect, improve their sustainability credentials, adhere to regulations, and satisfy the 

increasing demands of investors and customers for ethical business operations.  
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3.2 Case Selection  

First, the case preference for doing qualitative research is based on "how" and "why" 

questions; second, the degree of control over situations in which a limited quantity of case 

studies or surveys are relevant; third, historical or persistent patterns that, when present, a 

case study can be used to analyze approach. As a result, the case study approach used for 

this research points to explanatory, exploratory, and descriptive objectives (Yin, 2003). In 

our research report, the anonymous names of the companies are denoted as Company 

(Alpha) and Company (Beta). Eisenhardt and Graebner, (2007) asserted that if the study 

aims to gain an advanced understanding of a specific phenomenon, the case choice should 

demonstrate this by including instances that serve the study's objective. The company was 

chosen based on its achievements and successful implementation of strategies in its supply 

chain operations. The Company (Alpha) is one of the biggest producers of aviation and 

renewable fuels worldwide and in Finland. It provides chemical, oil refining, and plastic 

production and waste management solutions. In 2023, its revenue stood at 22.9 billion euros 

in sales. It has a sustainability target to support its customers in lessening 20 million tons of 

greenhouse gas emissions annually by 2030. Company (Alpha) is regularly listed among the 

world's most sustainable businesses on the CDP and DJSI lists. According to Canadian 

research firm Corporate Knight, Company (Alpha) placed 3rd in the 100 most sustainable 

companies globally. When it comes to sustainability, they are the best-performing energy 

company globally and have appeared on the list 13 times consecutively (Sustainability 

report, 2019). One of the areas of sustainable development with the most research is 

sustainable energy solutions. Therefore, studying the Company (Alpha) and its sustainable 

operations is very important and meaningful.                                                      
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The Company (Beta) is a top producer of graphic papers and biofuels. The company (Beta) 

prioritized sustainability and innovation in its manufacturing operations and supply chain 

operations and aimed to reduce carbon emissions and promote eco-friendly practices. The 

company (Beta) integrates recycled fibers into its manufacturing processes by utilizing 

renewable energy sources and minimizing environmental impact. The company (Beta) 

collaborates with supply chain partners to ensure and enhance its supply chain performance 

and promote the use of certified fibers. The company (Beta) firmly commits to 

environmental sustainability and aims to reduce 15% of fossil CO2 emissions by 2030. The 

company (Beta) has already achieved a significant milestone, with 70% of its energy 

generation being carbon emissions-free. 

3.3 Data Collection 

In this study, pre-existing datasets are analyzed (Heaton, 2003). Secondary data was 

collected by analyzing documents. Public organizations are required by law to publish a 

corporate annual document report, which is also mandated by corporate reporting in most 

Western economics, and these annually released documents make use of marketing, 

management, and communication theory tools to create an image of the company (Stanton 

and Stanton, 2002). According to Kananen (2017), annual reports are categorized as 

documents because they are a form of data collection; written, graphic, filmed, or other 

visual materials that describe events can be used as documents.  

Annual reports are a valuable source for analyzing corporate sustainability, as the firm’s 

performance is determined by its financial profitability and sustainability related to 

qualitative and quantitative factors. This should encourage organizations to use the annual 

report to inform their stakeholders about the sustainability initiatives they have implemented 

and the outcomes they have attained. (Myšková and Hájek, 2018).  
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The decade from 2012 to 2023 has witnessed notable global and local economic 

transformations, including recovery from the financial crisis, rapid digitalization, 

geopolitical realignment, and the repercussions of the pandemic. This period allows for a 

comprehensive analysis of how these shifts have influenced a company's operations and 

strategic decisions, highlighting its adaptability and resilience. Moreover, changes in laws 

and regulations, like alterations in accounting standards or stricter reporting mandates, have 

impacted companies significantly, necessitating a closer examination of how firms navigate 

and comply with these new requirements. Internal modifications within organizations, such 

as leadership turnovers, acquisitions, mergers, or strategic initiatives, have also played a 

crucial role in shaping performance and strategic trajectories, underscoring the importance 

of evaluating their effects on the company's overall trajectory. 

3.4 Data Analysis 

Data analysis is critical in case study research and requires the researcher to be familiar with 

data-established techniques. The data analysis techniques used in the case research include 

data reduction, data display, and conclusion drawing and verification (Westbrook, 1994). 

According to the present case study, data is often extensive, so it is necessary to process and 

organize it before the analysis occurs. Thus, categorization is one approach that aims to 

clarify and condense the material to make it more manageable without losing its qualitative 

content (Miller, Wiley and Wolfe, 1986). This approach allows for the development of a 

thematic analysis approach based on the prior theory, which serves as a foundation for 

improving or testing the theory through the case study (Eriksson and Kovalainen, 2015).  

The annual sustainability reports of the case company examined in this study were 

downloaded from its official websites. The categorization method was used to process the 

data before conducting the analysis. In this way, each annual report was carefully reviewed, 

and thematic analysis was applied to process the data. The related topics, specifically those 

addressing areas relevant to carbon emissions and environmental and social sustainability, 

were identified precisely and highlighted using a thematic analysis.  Once a thorough review 

of reports is highlighted, the data collected is carefully examined to identify activities that 

affect supply chain sustainability. These findings were systematically documented and 

grouped, providing valuable insights based on sustainability data. The categorization process 
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accelerated a thorough examination of how operational and environmental practices are 

integrated across the supply chain. Eventually, these outcomes contribute to the border 

objectives of sustainability and firms’ responsibility by offering insightful information on 

how businesses approach sustainability practices in their supply chains.  

4 Research findings 

We examined the documents of the company (Alpha) and company (Beta) related to the 

supply chain to find out data on sustainability practices and carbon footprints as outlined in 

their annual sustainability reports. The company (Alpha) is committed to reducing carbon 

emissions from its supply chains and production processes (Scope 1& 2) with a primary goal 

to lower emissions by 50% by 2030 compared to 2019 and to achieve carbon neutrality by 

2035. Secondly, the objective is to reduce the emissions intensity of sold items (scope 3) by 

50% by 2040 compared to 2020. The key to achieving and surpassing these targets is the 

continued transformation of renewable and circular solutions into its supply chain 

operations. The company (Alpha) has also committed to limiting global warming to 1.5°C, 

meeting the goal of the Paris Agreement. Thus, the company (Alpha) acknowledges the 

demand to cut global greenhouse gas emissions (GHG) by roughly 50% in a decade and 

target global net-zero emissions by 2050 to restrict this value compared to pre-industrial 

levels. Therefore, the Company (Alpha) has been closely monitoring and following the 

progress of the supply chain strategies with an advanced climate framework, which includes 

the Science Based Targets Initiative (SBTi), Transition Pathway Initiative (TPI), and 

Exponential Roadmap Initiative (ERI), to ensure its sustainable supply chain management 

commitments with the advance climate science and the 1.5°C track.  

The company (Alpha) Supplier Code of Conduct is one of the sustainability aspects that 

covers a wide range of topics such as governance, labour standards and practices, human 

rights and the environment, and health and safety. The company (Alpha) Supplier Code of 

Conduct is adhered to in all contracts with suppliers, contractors, and business associates 

who supply the firms with components, raw materials, products, or services to the 

organization, including both direct and indirect procurement. Additionally, the company 

(Alpha) Supplier Code of Conduct is expected to be incorporated into the sourcing 

procedures of businesses acquired through mergers and acquisitions. It is essential to meet 

all these criteria and commit to maintaining sustainability in their operations in the future for 
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all participants involved in supply chain networks. In 2023, 100% (99%) of renewable raw 

materials volumes, 86% (84%) of crude and fossil resource volumes, and 91% (73%) of all 

indirect contracted spending were covered by the company (Alpha) Supplier Code of 

Conduct. The Company (Alpha) has set a systematic control for counterparty screening and 

monitoring to ensure compliance with the Supplier Code of Conduct. When assessing 

sustainability risk, the company (Alpha) applies a risk-based approach to determine the type 

of assessment, such as desktop reviews, mapping of the supply chain and operations, supplier 

engagement, and audits. The company's core objective (Alpha) is to gain visibility across 

the entire raw materials acquisition supply chain. In 2023, the Company (Alpha) conducted 

154 sustainability audits, including 54 on renewable and recycled raw materials, 31 on 

terminals, and 69 contractor audits. It is observed that most of the audit findings were related 

to health and safety. These sustainability audits mitigate supply chain risks and concentrate 

on suppliers, raw materials, or countries with top sustainability risks. These audits confirm 

compliance with the company (Alpha) Supplier Code of Conduct and must follow the 2021 

sustainability audit standard. Following the audit, non-compliance issues will be resolved 

within a given time frame (Sustainability reports, 2023). 

The Company (Beta) value chain involves 20,000 B2B suppliers worldwide, from start-ups 

to international corporations. Company (Beta) prioritizes long-term reliability, cost 

competitiveness, quality, financial stability, social and environmental responsibility, product 

safety, and carbon footprint when selecting suppliers. Suppliers are also integral to the 

Company (Beta) transformation and growth project, contributing to product development 

and commercialization, supported by competencies and digitalization efforts. In 2023, 

Company (Beta) introduced the Sustainable Supply Chain Program (SSCP) into its supply 

chain, which includes integrating responsible practices with practical guidance, 

requirements, and expectations for suppliers. The outcomes are monitored and managed 

through Company (Beta) 2030 responsibility goals and performance indicators. Company 

(Beta) is responsible for sustainable sourcing practices followed by its Code of Conduct and 

the Company (Beta) Supplier and Third-Party Code, which sets minimum supplier criteria. 

In 2023, 89% (88%) of their total spending with suppliers was committed to this code. The 

Company (Beta) also focuses on category-based requirements such as wood, chemicals, 

pulp, packaging materials, and delivery to enhance environmental performance, social 

responsibility, and reporting. Workers working at Company (Beta) production sites must 

comply with Company (Beta) safety necessities. Supplier audits and reviews can be done 
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using Eco-Vadis to evaluate suppliers for assessment. Regarding the risk associated with 

supply chain suppliers, the Company (Beta) developed risk management contingency plans 

for high-risk suppliers, and their evaluation was based on materials, services, and the 

Company (Beta) ESG risk register. The company (Beta) also updated its Responsible 

Procurement Guidebook to strengthen its supply chain resilience and risk management and 

provided online training to 420 employees by the end of 2023. Moreover, they continued 

collaboration with Together for Sustainable (TfS). In 2023, the Company (Beta) conducted 

audits worldwide, identifying approximately 125 issues focusing on social and 

environmental impacts. The Company (Beta) continued corrective actions and development 

plans with suppliers, with follow-up audits to ensure compliance. In the Company (Beta) 

new plant in Uruguay, contractor assessment was carried out, and 540 (890) suppliers used 

Eco-Vadis to complete sustainability assessments focused on working conditions. 

Furthermore, the company conducted audits 95 (121) globally, which were based on 

identified risks related to social, environmental, and human rights (Annual Report, 2023).  

4.1 How do SSCM practices influence the reduction of carbon emissions in Finnish 

manufacturing firms? 

Finnish manufacturing firms are adopting sustainable supply chain management practices 

to reduce carbon emissions in response to stakeholders' demands for environmentally 

sustainable products and processes. Sustainable supply chain management (SSCM) has 

been classified into internal practices within the firms and external practices within the 

supply chain participants. Companies select suppliers who prioritize sustainability and 

follow the eco-friendly procedure. Businesses can lower their carbon footprint throughout 

the supply chain by collaborating with suppliers to reduce their carbon impact. The supply 

chain procedure that includes information sharing and collaboration improves quality and 

productivity, decreasing the number of byproducts produced. Incorporating items and 

materials with a lower carbon footprint is a part of implementing green procurement. 

Finnish manufacturing sectors chose environmentally sustainable substitutes such as 

recycled material or energy-efficient components to diminish CO2 emissions during 

processing. Additionally, concentrating energy efficiency measures in their emissions and 

integrating renewable energy sources such as solar or wind power can lessen their 

dependency on fossil fuels and ultimately lower their carbon footprints. Reducing the CO2 
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emissions associated with the transfer of goods can be achieved by employing sustainable 

modes of transportation, optimizing transportation routes, and combining shipments. 

Performing a product lifecycle assessment can help find areas where CO2 emissions can be 

captured. Companies can establish well-informed decisions to reduce CO2 emissions 

throughout the product lifecycle, examining the environmental impact of products from 

extraction to end-of-life disposal. Collaboration with partners across the supply chain and 

promoting transparency can be encouraged by a shared commitment to reduce carbon 

footprints. To achieve this, Finnish manufacturing firms can collaborate to adopt emission 

reduction strategies by involving suppliers, consumers, and other partners in sustainability 

projects. 

Company (Alpha) and company (Beta) fostering a culture of innovation and continuous 

improvement in sustainability can drive manufacturing firms to explore new technologies, 

processes, and practices that lead to cutting CO2 emissions. Investing in R&D for cleaner 

technologies can lead to long-term environmental advantages. 

 Table 3: Carbon reduction supply chain practices 

 

  Source: Author creation 
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4.2 How does implementing Sustainable Supply Chain Management (SSCM) in the 

manufacturing sector provide operational benefits? 

We find sustainable supply chain management practices (SSCM) to enhance operational 

performance. Finnish manufacturing firms have optimized their supply chain networks by 

concentrating on waste reduction, energy conservation, and materials minimization, leading 

to significant environmental benefits. 

Fig 3: Supply chain practices in Operational Performance (Author's creation) 

According to the findings, Company (Alpha) and Company (Beta) enhanced its operational 

performance by integrating the total quality management (TQM) and Just-in-time (JIT) 

approach in its supply chain operations. Operational performance is essential for enhancing 

product quality, which involves optimizing processes to reduce waste, lower costs, and 

improve environmental sustainability. Company (Alpha) and Company (Beta) integrated 

SSCM practices throughout the product lifecycle, such as continuous improvement, data-

driven decision-making, process standardization, and close collaboration with suppliers to 

improve operational performance, ultimately leading to environmental sustainability and 

economic benefits. Company (Alpha) examined operational performance within the 

framework of total quality management (TQM) and suggested that the smoother and more 

refined the firms’ operations, the better the product quality. The company (Alpha) integrated 
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TQM practices into its supply chain operation, relying on data and metrics to drive decision-

making processes. The company (Alpha) concentrated on collecting and analysing data 

relevant to quality, lead time, and performance measures, which help in identifying areas for 

improvement and instruction in strategic decision-making. They also focused on process 

standardization that ensured smoother and quality standards in supply chain operation, 

including clear standards, best practices, and quality control techniques to establish 

uniformity and reliability. The company (Alpha) prioritized supplier quality management in 

its supply chain operation, which made it essential to work closely with suppliers to maintain 

high-quality standards. It enabled the company (Alpha) to establish strong relationships with 

suppliers, conduct audits, and support quality improvement projects.  

Additionally, the company (Alpha) concentrated on the JIT approach, which aimed to reduce 

material waste and disposal costs and led to reducing CO2 emissions through optimized 

deliveries.  It also avoided holding excess inventory and promoted less storage and 

insurance, eventually focusing on optimal inventory. It enabled smoother production flow 

by delivering components and materials at the right time. These approaches enabled the 

company (Alpha) to respond flexibly to changes in demand. JIT demands close collaboration 

and communication with suppliers to ensure smooth delivery of components. So, suppliers 

become integrated with communicated responsibility for meeting demands without delays. 

With the help of the JIT method, the company (Alpha) maintained quality checks effectively 

and ensured high-quality product delivery for final processes. Sustainable supply chain 

management (SSCM) encompasses the entire life cycle of products, from production to 

delivery to end user. The company (Alpha) improved its supply chain performance by 

regularly reviewing and implementing changes, monitoring outcomes, and optimizing its 

operational performance.  
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 Table 4: Operational performance supply chain practices 

 

  Source: Author creation  

An essential item of SSCM is environmental awareness, which is vital in promoting the 

effective and efficient acquisition of goods and raw materials. Implementing sustainable 

methods across the supply chain helps reduce waste, improve procurement, and integrate all 

stakeholders across the supply chain toward a common objective of environmental 

protection. The Company (Beta) provides environmental product development and 

collaborates with supply chain partners to enhance supply chain performance and promote 

the use of certified fibers. Company (Beta) consistently seeks to minimize environmental 

impacts across the lifecycle of its products. To achieve these efforts, the Company (Beta) 

integrates recycled fibers into its production operation. The company focused on reducing 

carbon emissions with a 15% reduction in fossil CO2 emissions by 2030. According to the 

report, most Company (Beta) products are made with renewable energy and materials well 

managed by forests, and 70% of their energy generation is CO2 emissions-free.  

Research has shown that these practices enhance operational and environmental 

performance and significantly contribute to financial success and sales growth. Total quality 

management (TQM) ensures optimum resource usage, and JIT minimize waste, and both 

they increase sustainable supply chain performance, leading to improved operational 

performance (Kazancoglu et al., 2020).  
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4.3 How does collaboration with suppliers and other stakeholders contribute to the success 

of SSCM practices in achieving carbon neutrality? 

To reduce carbon emissions throughout the value chain, the company (Alpha) and company 

(Beta) collaborate with their suppliers and partners. The main objective of collaborating with 

suppliers is to understand their capabilities and maturity levels in climate change 

management, which further instructs the formulation of their decarbonization approach. The 

Company's (Alpha) goal is to make a key concept in supplier selection and to establish an 

environment that empowers and enables the suppliers to enhance their climate performance.  

When selecting suppliers, the Company (Beta) prioritizes long-term reliability, cost 

competitiveness, quality, financial stability, social and environmental responsibility, product 

safety, and carbon footprint. Suppliers are also integral to company (Beta) transformation 

and growth projects, contributing to product development and commercialization, supported 

by competencies and digitalization efforts. The Company (Beta) introduced the sustainable 

supply chain program into its supply chain, which includes integrating responsible practices 

with practical guidance, requirements, and supplier expectations. The company (Beta) is 

responsible for sustainable sourcing practices followed by its Code of Conduct and Supplier 

and Third-Party Code, which sets minimum supplier criteria. Supplier audits and reviews 

can be done using Eco-Vadis to evaluate suppliers for assessment. The risk associated with 

supply chain suppliers. The Company (Beta) developed risk management contingency plans 

for high-risk suppliers and its evaluation based on materials, services, and the Company 

(Beta) ESG risk register (Annual Report, 2023). 

The company (Alpha) implemented a contractual climate relevance clause and requested 

more specific GHG emission data on the purchased goods and services. In addition, the 

company (Alpha) supports its suppliers’ efforts to lower carbon emissions through 

upskilling, training, and knowledge-sharing, enhancing their internal skills. To achieve 

carbon neutrality production, various value chain mitigation actions are required to serve as 

the final tool in the climate roadmap, focusing on carbon reduction methods and neutralizing 

residual production emissions. The company (Alpha) adopts Core Carbon Principles (CCPs) 

to meet this approach by assuming current market developments and emerging quality 

standards (Sustainability reports, 2023).  

 

 



 

50 
 

 Table 5: Collaboration methods to lower CO2 emissions 

 

Source: Author creation  

Regarding supplier engagement, the company (Alpha) is dedicated to driving a safe and 

healthy workplace, fair labor practices, and increased sustainability promise across the 

supply chain. The company (Beta) focuses on workers working at production sites with its 

safety necessities. The company (Beta) also updated its Responsible Procurement 

Guidebook to strengthen its supply chain resilience and risk management and provided 

online training to 420 employees by the end of 2023.   

The company (Alpha) prioritizes engaging regularly in capacity building with the suppliers. 

The Company (Alpha) provides training on policies such as supplier code of conduct 

necessities, business conduct, sustainability policy development, due diligence, traceability, 

and grievance management to its employees to reinforce compliance and sustainability 

throughout its operations. In 2022, supplier audit materials, health, and safety were the main 

agenda of supplier capacity building. The grievance process is done by those relevant to the 

supply chain, followed by a thorough and impartial examination. Engaging with clients or 

conducting audits are done based on the findings. It works with suppliers and stakeholders 

to post updates online to support corrective efforts and monitor progress. This procedure is 

reviewed frequently and enhanced per requirement (Sustainability reports, 2023). 
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5 Discussion 

This research examines the relationship between sustainable supply chain management 

practices and the reduction of CO2 emissions in Finnish manufacturing sectors. 

Additionally, it explores how implementing SSCM methods provides operational benefits 

and fosters effective collaboration with suppliers and stakeholders to achieve carbon 

neutrality. 

This research tries to understand the importance of SSCM practices in Finnish 

manufacturing industries. SSCM reduces the carbon emission of the case company, as we 

proposed in our research question. It is influenced by the systematic integration of 

sustainability practices across internal and external operations. Implementing internal, green 

procurement and energy measures will enable Finnish firms to reduce their carbon footprints. 

Externally, the firms collaborate with suppliers who value sustainability and select those 

who value eco-friendly operations that align with environmental goals. This collaboration 

drives substantial emissions reduction throughout the supply chain and encourages suppliers 

to adopt sustainable practices. This finding is also in line with existing research that has 

consistently supported the positive impact of SSCM on environmental benefits by 

integrating Sustainable Supply Chain Management (SSCM) practices internally and 

externally; Finnish manufacturing companies can reduce their CO2 emissions in their supply 

chain operations by implementing both practices. With the implementation of sustainability 

practices, Finnish companies can work towards carbon neutrality initiatives while fostering 

a culture of sustainability throughout their supply chain. The linkage with existing research 

is emphasized by the findings that sustainability practices positively influence reducing CO2 

emissions within the Finnish manufacturing sectors. This research aligns with the previous 

studies that have consistently illustrated the environmental advantages of SSCM practices. 

Additionally, the collaborative approach in supply chain operations that values sustainability 

and implements eco-friendly strategies coincides with environmental objectives and aligns 

with the existing study that encourages the concept of SSCM to influence environmental 

outcomes positively. Thus, the study builds upon existing knowledge by exploring empirical 

evidence of sustainability practices of Finnish manufacturing companies leading to CO2 

reduction and operational advantages, strengthening the importance of SSCM practices in 

supply chain operations for environmental security and carbon neutrality goals.  
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SSCM operational practices have proven beneficial to Finnish manufacturing firms because 

they encourage waste reduction, energy conservation, and effective utilization of materials, 

lowering costs and enhancing competitiveness. By adopting SSCM practices into their 

operational framework, firms can enhance their overall efficiency economically and 

environmentally. Just-in-time and Total Quality Management (TQM) practices concentrating 

on waste reduction and high-quality products are integral to this efficiency. These techniques 

connect with the SSCM objective and indicate how sustainable methods can enhance 

operational effectiveness and environmental performance. The customer-focus practices of 

SSCM help firms better understand expectations and market opportunities to balance supply 

and demand, manage machines effectively, machines and labor resources to reduce process 

variances, and ultimately enhance operational performance. Additionally, supplier 

management practices are directly related to operational performance and indirectly 

coordinated with process control and improvement. Supplier management enhances the 

effectiveness of purchasing by developing long-term relationships with suppliers instead of 

relying on a few suppliers. Consequently, companies would like to have a stable supply, 

minimizing the differences in price and processes, which results in improved operational 

performance (Truong et al., 2017). It also fosters innovation, improves decision-making 

processes, enhances employee engagement, and satisfies the long-term viability and 

competitiveness driven by environmental concern and sustainability methods. By embracing 

sustainability practices, manufacturing companies can enhance their reputation, mitigate 

risks, and ensure compliance with regulations associated with environmental challenges. 

(Balon, 2020).  

To achieve carbon reduction goals, cooperation from suppliers and stakeholders is required. 

Company (Alpha) highlights how collaboration with suppliers can support carbon neutrality 

by focusing on supplier competencies in climate change management. This includes GHG 

data requirements, contractual climate provisions, and strong supplier support for emissions 

reduction efforts. This partnership-based model encourages a shared commitment to reduce 

CO2 emissions across the supply chain, supported by training, capacity building, and the 

creation of sustainable policy initiatives.  

Supplier engagement can be achieved through audits, training, and grievance procedures to 

ensure and meet firm sustainability goals and continuous improvement throughout the 

supply chain. Establishing a culture of compliance and environmental responsibility 

throughout the supply chain requires frequent supplier capacity-building programs such as 



 

53 
 

training in business ethics, traceability, and the supplier code of conduct. These initiatives 

highlight the credibility of SSCM practices, which integrate various stakeholders, open 

communication, and responsibility.  

Finally, implementing SSCM practices within Finnish manufacturing firms leads to 

environmental and operational advantages. Finnish manufacturing industries reduce CO2 

emissions and enhance performance by implementing green logistics practices, energy 

efficiency, and sustainable procurement methods. The collaboration approach with suppliers 

and stakeholders helps meet challenges and strengthens the commitment to carbon reduction 

(Tariq et al., 2024).These SSCM practices enhance operational performance and 

competitiveness and provide a strong foundation for them to keep moving toward carbon 

neutrality.  

Compared to the traditional supply chain methods, we find that the recent practices in 

Finnish manufacturing firms adopted more concrete and practical measures such as supplier 

training, lifecycle assessment, renewable energy integration, and open data sharing to reduce 

carbon emissions throughout the supply chain.  Additionally, previous studies focused on 

operational advantages such as lower expenses and high-quality products, while current 

findings concentrate on carbon neutrality and collaboration as crucial components. The 

company (Alpha) demonstrates a more structured and proactive approach by acquiring 

specific emission clauses and utilizing supplier training to promote climate resilience across 

its value chain. 

5.1 Theoretical Implications 

In summary, the theoretical implication of this research extends existing knowledge of 

SSCM practices such as green procurement, renewable energy integration, and lifecycle 

assessment that directly contribute significantly to reducing CO2 emissions. This evidence 

supports theories that connect sustainability practices with improvements in operational 

performance, reinforcing the role of the supply chain as a critical mechanism for obtaining 

firm environmental objectives. This study on Finnish manufacturing firms highlights a 

refined understanding of supplier engagement in SSCM, where collaborative efforts in CO2 

reduction (including supplier audits, training, and knowledge sharing) are crucial to creating 

a low-carbon supply chain. This expands current frameworks on supplier relationships by 
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highlighting the necessity for a common objective for efficient SSCM and suggesting that 

environmental knowledge sharing is essential for a robust supply chain.  

The outcomes of implementing SSCM practices indicate various benefits for companies that 

could be achieved through SSCM methods and add new knowledge to existing literature. 

These benefits highlight the importance of SSCM practices for Finnish manufacturing firms. 

Additionally, this study highlights the importance of sustainability practices in enhancing 

environmental and operational performance. It includes clean technologies, resource 

utilization, waste reduction, and energy efficiency measures that have the potential to 

facilitate the integration of Sustainable Supply Chain Management techniques into the 

supply chain operations. The research also emphasizes the role of the suppliers' management, 

which prioritizes eco-friendly operations and collaboration throughout the supply chain to 

capture carbon footprints in the supply chains. The findings support a dynamic perspective 

of SSCM theory and propose that it mitigates risk and encourages innovation and 

adaptability in response to changing environmental and regulatory standards. All in all, the 

findings of this research provide valuable insights that can be used to integrate into the 

Finnish manufacturing sectors. However, they can be generalized to other firms as well. 

 

5.2 Managerial Implication 

Managers can leverage Sustainable Supply Chain Management (SSCM) practices by 

selecting suppliers who meet carbon reduction goals and investing in renewable energy and 

green technologies that reduce CO2 emissions and operating costs. An effective Sustainable 

Supply Chain Management (SSCM) needs robust monitoring and transparent reporting via 

audits and lifecycle assessments to ensure compliance and build stakeholder trust. Finally, 

managers can enhance long-term competitiveness by adapting to a culture of innovation and 

continuous improvement and allowing them to adjust market demands for sustainability 

through dedicated R&D in sustainable practices and technologies.  

Managers can avoid legal liabilities and maintain a positive reputation while implementing 

SSCM practices to get informed about developing environmental compliance regulations 

that may affect the supply chain operations. Managers can encourage a culture of creativity 

by embracing sustainability to drive innovation in products, processes, and business 
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canvases, leading to a competitive edge in the market and enhancing sustainability as a 

source of differentiation. Implementing sustainability practices into supply operations 

initially may increase firm capital costs in the short term. However, in the long term, SSCM 

practices reduce costs through waste reduction and efficiency gains and minimize the risks 

involved with environmental concerns. The findings also encourage supply chain managers 

to adopt SSCM practices into their supply chain operations to enhance effectiveness 

throughout the supply chains. The study provides critical guidance to company managers 

toward sustainable development by concentrating on the importance of SSCM methods and 

their influence on facilitating operational performance and economic growth. The research 

reveals that it is beneficial for supply chain managers to integrate and design SSCM practices 

to gain a competitive advantage over their rivals and contribute to firm environment 

sustainability and economic growth.  

6 Conclusion  

This research aims to understand the influence of SSCM practices on CO2 emission 

reduction and operational performance in Finnish manufacturing firms. Our study finds that 

the strategic implementation of SSCM practices leads to internal improvements and 

collaboration with environmentally responsible participants, which induce significant 

reductions in CO2 emissions and operational enhancements within Finnish manufacturing 

companies. Qualitative methodology was employed in our study, including case studies and 

thematic data analysis used to examine the adoption and influence of SSCM practices in 

Finnish manufacturing organizations. The research thoroughly explains how SSCM 

practices contribute to sustainability aims and operational excellence in the Finnish 

manufacturing sector by collecting insights from industries' sustainability reports. The 

results in firm performance outcomes such as waste reduction, just-in-time delivery (JIT), 

resource utilization, and energy efficiency measures, the Finnish manufacturing sectors 

becoming more environmentally sustainable and enhancing operational performance. SSCM 

methods improve companies’ image and create more opportunities in a sustainable market. 

Integration of SSCM practices into supply chain operations that includes supplier selection, 

stakeholder collaboration, and sustainable procurement methods helps to meet the 

challenging environmental objective and reinforce the commitment to CO2 reduction.  
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Compared to traditional methods, SSCM practices bring advantages such as supplier 

training, lifecycle assessment, renewable energy integration, and open data sharing to reduce 

carbon emissions throughout the supply chains. SSCM practices can systematically fulfill 

the requirements of environmental standards, sustainability, and operational performance 

across the supply chains.  

6.1 Limitations and Future Research  

This research has several limitations; primarily, it focuses on SSCM practices within Finnish 

manufacturing firms, which may restrict the generalizability of the findings to other sectors. 

Finland has a unique regulatory landscape, cultural characteristics, and market demands that 

could not be directly applicable to other contexts. Furthermore, the study depends upon 

qualitative insights rather than quantitative measurement, potentially limiting the precise 

impact of SSCM on CO2 emissions and operational performance. Additionally, although the 

study considers collaborative efforts, it does not account for potential challenges in aligning 

suppliers and stakeholders with varying degrees of commitment to CO2 reduction. Finally, 

although SSCM practices initially may have a more significant impact on overall financial 

performance, the long-term impacts of SSCM practices are to be investigated.  

 

Future research could extend knowledge on this study by examining SSCM across various 

industries and regions to assess these practices' broader applicability and impact on CO2 

reduction. A qualitative study is advised to precisely measure the contribution of SSCM 

practices to operational effectiveness and CO2 emissions reduction. Examining the obstacles 

to supplier and stakeholder engagement in SSCM practices could offer valuable insights into 

mitigating challenges in diverse supply chains.  

 

Longitudinal research could also evaluate the long-term financial advantages and possible 

economic implications.  Finally, exploring advanced technologies and innovations such as 

artificial intelligence and blockchain could yield new approaches to optimizing SSCM and 

enhancing supply chain transparency, traceability, and CO2 emissions reduction throughout 

the supply chain. 
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