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Abstract:- This systematic review examines the 

intersection of sustainability practices and supply chain 

performance in the Fast-Moving Consumer Goods 

(FMCG) sector. The study synthesizes recent literature 

from 2022-2024 to provide a comprehensive 

understanding of how sustainability initiatives impact 

supply chain operations in this dynamic industry. The 

review employs a systematic methodology to analyze peer-

reviewed articles, focusing on key themes including green 

supply chain management, digital transformation, and 

performance measurement systems. 

 

Our analysis reveals several significant findings. 

First, institutional pressures and stakeholder expectations 

increasingly drive the adoption of sustainable practices in 

FMCG supply chains. Second, the integration of Industry 

4.0 technologies, particularly digital twins and artificial 

intelligence, proves crucial in enabling and monitoring 

sustainable operations. Third, successful implementation 

of sustainable practices requires careful balance between 

environmental goals and operational efficiency, supported 

by comprehensive performance measurement systems. 

 

The review identifies emerging trends and challenges 

in sustainable supply chain management, including the 

role of knowledge spillovers, the importance of supplier 

assessment frameworks, and the growing emphasis on 

supply chain transparency. Furthermore, our findings 

highlight the critical role of organizational culture and 

leadership commitment in successful sustainability 

implementations. The study also reveals significant 

research gaps, particularly in areas of social sustainability 

metrics and long-term impact assessment of sustainable 

practices. 

 

This review contributes to both theory and practice 

by providing a structured framework for understanding 

sustainability implementation in FMCG supply chains. 

The findings offer valuable insights for supply chain 

managers seeking to enhance sustainable performance 

and for researchers investigating future directions in this 

field. Our recommendations encompass practical 

guidelines for sustainability implementation and 

suggestions for future research directions. 

 

Keywords:- Green Supply Chain Management; Sustainable 

Performance; FMCG Sector; Digital Transformation; 
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I. INTRODUCTION 

 
The Fast-Moving Consumer Goods (FMCG) sector 

represents one of the largest and most dynamic segments of 

global commerce, characterized by high-volume production, 

rapid inventory turnover, and complex supply chain 

networks. In recent years, this sector has faced mounting 

pressure to transform its operations toward more sustainable 

practices while maintaining operational efficiency and market 

competitiveness. The convergence of environmental 

concerns, regulatory requirements, and consumer demands 

has created an imperative for FMCG companies to reimagine 

their supply chain operations through a sustainability lens. 

 
The challenges of implementing sustainable practices in 

FMCG supply chains are particularly complex due to several 

industry-specific factors. First, the sector's emphasis on cost 

efficiency and rapid delivery often creates tension with 

sustainability initiatives that may require additional resources 

or longer implementation timeframes (Gonzalez et al., 2022). 

Second, the global nature of FMCG supply chains introduces 

varied regulatory requirements and stakeholder expectations 

across different regions (Hariyani et al., 2024). Third, the 

high-volume, fast-turnover nature of FMCG products 

magnifies the environmental impact of supply chain 
operations, making sustainability improvements both more 

crucial and more challenging to achieve. 

 

Recent technological advancements, particularly in 

Industry 4.0 technologies, have created new opportunities for 

addressing these challenges. Digital twins, artificial 

intelligence, and advanced analytics are enabling FMCG 

companies to optimize their supply chains for both 

sustainability and performance (Cimino et al., 2024). 

Furthermore, evolving frameworks for measuring and 

managing sustainable performance are providing 

organizations with better tools for balancing environmental, 
social, and economic objectives (León-Bravo & Caniato, 

2024). 

 

 Research Objectives 

This systematic review aims to address several critical 

questions regarding sustainability in FMCG supply chains: 

 

 How do sustainable practices impact supply chain 

performance metrics in the FMCG sector? 

 What are the key drivers and barriers influencing the 

adoption of sustainable supply chain practices? 

 How do technological innovations enable and support 

sustainable supply chain operations? 
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 What role do stakeholder pressures and institutional 

forces play in shaping sustainable supply chain strategies? 

 How can organizations effectively measure and manage 

the performance of sustainable supply chain initiatives? 

 

These questions are particularly relevant given the 

growing emphasis on environmental responsibility and the 

need for practical frameworks to guide sustainability 
implementation in FMCG supply chains. 

 

 Scope and Methodology 

This review encompasses literature published between 

2022 and 2024, focusing on peer-reviewed articles that 

address sustainability in supply chain operations, with 

particular attention to applications in the FMCG sector. Our 

systematic approach to literature selection and analysis 

follows a structured methodology: 

 

 Literature Identification:  

We identified relevant articles through a comprehensive 
search of major academic databases, focusing on 

sustainability, supply chain performance, and FMCG-related 

keywords. 

 

 Selection Criteria:  

Articles were selected based on their relevance to 

sustainable supply chain practices, performance 

measurement, and FMCG sector applications. Special 

attention was paid to studies that provided empirical evidence 

or theoretical frameworks applicable to FMCG supply chains. 

 

 Analysis Framework:  

Selected articles were analyzed using a structured 

framework that considered: 

 

 Theoretical foundations and conceptual frameworks 

 Empirical findings and methodological approaches 

 Practical implications and implementation guidelines 

 Future research directions and identified gaps 

 

 Synthesis Process:  

Findings were synthesized to identify common themes, 
emerging trends, and areas of consensus or disagreement in 

the literature. 

 

 Contribution and Paper Structure 

This review makes several important contributions to 

the field. First, it provides a comprehensive synthesis of 

recent research on sustainability in FMCG supply chains, 

offering insights into current best practices and emerging 

trends. Second, it identifies critical success factors and 

potential barriers in implementing sustainable supply chain 

practices. Third, it highlights gaps in current research and 

suggests directions for future investigation. 
 

The remainder of this paper is structured as follows: 

Section 2 presents the theoretical framework underlying 

sustainable supply chain management in the FMCG sector. 

Section 3 examines key drivers of sustainable supply chain 

performance. Sections 4 and 5 explore the roles of technology 

and green supply chain practices, respectively. Section 6 

discusses innovation and knowledge management, while 

Section 7 addresses supply chain transparency and 

traceability. Section 8 examines risk management and 

resilience considerations. Finally, Sections 9 and 10 present 

future research directions and practical implications, 

followed by concluding remarks. 

 

II. THEORETICAL FRAMEWORK 
 

The theoretical foundation for understanding 

sustainability in FMCG supply chains draws upon multiple 

complementary theories and frameworks that help explain the 

adoption, implementation, and outcomes of sustainable 

practices. 

 

 Sustainable Supply Chain Management 

The concept of sustainable supply chain management 

has evolved significantly, encompassing various dimensions 

of sustainability and operational excellence. Moreira et al. 

(2022) identify key factors influencing green supply chain 
practices, including traceability, environmental culture, and 

social responsibility. Their research demonstrates how these 

elements interact within the organizational context of the 

plastics industry, providing insights applicable to the broader 

FMCG sector. 

 

External pressures play a crucial role in shaping 

sustainable supply chain practices. Hebaz et al. (2024) 

examine the prioritization of institutional pressures and their 

impact on corporate sustainable performance through green 

supply chain management practices. Their findings suggest 
that different types of institutional pressures have varying 

effects on organizational adoption of sustainable practices. 

 

The integration of sustainability with human resource 

management represents another important theoretical 

perspective. Ali et al. (2024) demonstrate the interconnection 

between green human resources management and green 

supply chain management, showing how these practices 

collectively contribute to sustainable performance in 

manufacturing contexts. 

 

 Performance Measurement 
Performance measurement in sustainable supply chains 

requires a multidimensional approach that captures both 

operational and environmental impacts. León-Bravo and 

Caniato (2024) provide valuable insights into sustainability 

performance measurement in food supply chains, 

highlighting: 

 

 The role of trade-offs between different performance 

dimensions 

 The influence of institutional pressures on measurement 

systems 

 The importance of contextual factors in performance 

evaluation 

 

Prakongwittaya and Liangrokapart (2024) contribute to 

this understanding by examining the integration of LARG 

(Lean, Agile, Resilient, Green) measures to improve supply 

chain transparency performance. Their work demonstrates 
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the importance of comprehensive measurement systems that 

address multiple aspects of sustainability and operational 

excellence. 

 

 Organizational and Strategic Perspectives 

The strategic dimension of sustainable supply chain 

management is highlighted in recent research by Osei et al. 

(2023), who examine how organizational culture influences 
sustainable supply chain performance. Their competing 

values framework approach provides insights into the cultural 

factors that enable or inhibit sustainable practices. 

 

Alkaraan et al. (2025) further contribute to this 

understanding by examining how organizations can 

maximize sustainable performance through the integration of: 

 

 Servitisation innovation 

 Green sustainable supply chain management 

 Industry 4.0 technologies 

 Governance mechanisms 

 

This theoretical foundation is supported by research 

from Sonar et al. (2022), who examine the role of lean, agile, 

resilient, and green paradigms in supplier selection. Their 

work demonstrates the importance of integrating multiple 

theoretical perspectives when developing sustainable supply 

chain strategies. 

 

III. DRIVERS OF SUSTAINABLE SUPPLY 

CHAIN PERFORMANCE 

 
Understanding the key drivers that influence sustainable 

supply chain performance is crucial for successful 

implementation of sustainability initiatives in the FMCG 

sector. This section examines the primary forces that shape 

organizational adoption and execution of sustainable 

practices. 

 

 Institutional Pressures 

Recent research by Hebaz et al. (2024) provides a 

comprehensive analysis of how institutional pressures 

influence corporate sustainable performance through green 
supply chain management practices. Their study identifies 

several key institutional mechanisms that drive sustainability 

adoption: 

 

Regulatory pressures represent formal requirements 

imposed by governmental and regulatory bodies. These 

pressures manifest through environmental regulations, 

reporting requirements, and compliance standards that 

organizations must meet to maintain their license to operate. 

The effectiveness of these pressures varies across different 

regulatory environments and jurisdictions. 

 
Market pressures emerge from competitive dynamics 

and customer expectations. Organizations face increasing 

pressure to demonstrate environmental responsibility as 

consumers become more environmentally conscious. This 

market-driven pressure often leads to the adoption of 

sustainable practices as a means of maintaining competitive 

advantage. 

Societal pressures reflect broader expectations from 

communities and social groups regarding environmental 

responsibility. These pressures influence organizational 

behavior through reputation management concerns and social 

license considerations. Organizations must respond to these 

pressures to maintain legitimacy in their operating 

environments. 

 
 Stakeholder Engagement 

Hariyani et al. (2024) examine stakeholders' 

perspectives on sustainable market-focused manufacturing 

systems, revealing the complex interplay between different 

stakeholder groups and their influence on sustainable 

performance. Their research identifies several critical aspects 

of stakeholder engagement: 

 

Internal stakeholders, including employees and 

management, play a crucial role in implementing sustainable 

practices. Their commitment and capabilities directly 

influence the success of sustainability initiatives. The 
alignment of organizational culture with sustainability goals 

emerges as a critical factor in stakeholder engagement. 

 

External stakeholders, such as suppliers and customers, 

significantly impact sustainable supply chain performance. 

Supplier engagement in sustainable practices affects the 

entire supply chain's environmental performance. Customer 

expectations and preferences drive organizations to adopt 

more sustainable practices throughout their operations. 

 

Community stakeholders influence organizational 
behavior through local expectations and social pressure. 

Organizations must consider community impacts when 

designing and implementing sustainable supply chain 

practices. The relationship between organizations and their 

local communities affects both social license and operational 

effectiveness. 

 

 Organizational Capabilities 

Research by Chen et al. (2024) examines how 

organizational capabilities, particularly in knowledge 

management and long-term orientation, influence sustainable 

supply chain performance. Their findings highlight several 
key organizational capabilities that drive sustainability: 

 

Knowledge management capabilities enable 

organizations to effectively capture, share, and apply 

sustainability-related knowledge. These capabilities facilitate 

the transfer of best practices and innovation across the supply 

chain. Organizations with strong knowledge management 

systems demonstrate better sustainability performance. 

 

Long-term orientation capabilities allow organizations 

to balance immediate operational needs with long-term 
sustainability goals. This orientation influences investment 

decisions, strategy development, and resource allocation for 

sustainability initiatives. Organizations with a strong long-

term orientation show greater commitment to sustainable 

practices. 
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Innovation capabilities drive continuous improvement 

in sustainable practices. Organizations must develop and 

maintain the ability to innovate in response to evolving 

sustainability challenges. These capabilities enable the 

development of new solutions for environmental challenges. 

 

 Operational Excellence 

The research of Prakongwittaya and Liangrokapart 
(2024) demonstrates how operational excellence drives 

sustainable performance through integrated measurement 

systems. Their work identifies several operational drivers: 

 

Process optimization capabilities enable organizations 

to achieve both operational efficiency and environmental 

performance. These capabilities help organizations reduce 

waste, improve resource utilization, and minimize 

environmental impact while maintaining operational 

effectiveness. 

 

Performance measurement systems provide the 
visibility and control necessary for sustainable operations. 

Effective measurement systems enable organizations to track 

progress, identify improvement opportunities, and 

demonstrate sustainability achievements to stakeholders. 

 

Supply chain transparency enables better monitoring 

and control of sustainable practices. Organizations with high 

levels of supply chain transparency can better manage 

environmental impacts and respond to sustainability 

challenges throughout their operations. 

 
 Technological Innovation 

Alkaraan et al. (2025) examine how technological 

innovation, particularly through Industry 4.0 initiatives, 

drives sustainable supply chain performance. Their research 

identifies several technological drivers: 

 

Digital transformation enables better monitoring and 

control of sustainable practices. Advanced technologies 

provide the tools necessary for tracking environmental 

impacts and optimizing sustainable operations. The 

integration of digital technologies with sustainable practices 

creates new opportunities for performance improvement. 
 

Data analytics capabilities enable better decision-

making for sustainable operations. Organizations can use 

advanced analytics to optimize resource utilization and 

minimize environmental impact. These capabilities support 

both operational efficiency and environmental performance. 

 

Automation and smart manufacturing technologies 

enable more precise control over environmental impacts. 

These technologies help organizations reduce waste, improve 

efficiency, and maintain consistent sustainable performance. 
The integration of automation with sustainable practices 

creates opportunities for significant performance 

improvements. 

 

 

 

IV. TECHNOLOGY AND DIGITAL 

TRANSFORMATION 

 

The integration of advanced technologies with 

sustainable supply chain practices represents a critical 

evolution in the FMCG sector's approach to environmental 

performance. This section examines how digital 

transformation enables and enhances sustainable supply 
chain operations. 

 

 Industry 4.0 and Sustainability 

Alkaraan et al. (2025) provide a comprehensive 

framework for understanding how Industry 4.0 technologies 

influence green sustainable supply chain management. Their 

research demonstrates that the integration of digital 

technologies with sustainability initiatives creates synergistic 

effects that enhance both environmental and operational 

performance. 

 

Industry 4.0 technologies enable real-time monitoring 
and control of environmental impacts throughout the supply 

chain. Advanced sensors and monitoring systems provide 

continuous data on resource consumption, emissions, and 

waste generation. This enhanced visibility enables 

organizations to identify and address environmental issues 

proactively. 

 

The integration of artificial intelligence and machine 

learning algorithms supports predictive maintenance and 

optimization of sustainable operations. These technologies 

help organizations anticipate potential environmental issues 
and optimize resource utilization. Predictive capabilities 

enable more effective environmental risk management and 

performance improvement. 

 

Advanced analytics platforms enable better decision-

making for sustainable operations. Organizations can analyze 

complex environmental data to identify patterns, trends, and 

improvement opportunities. This analytical capability 

supports both strategic planning and operational optimization 

for sustainability. 

 

 Digital Twins and Supply Chain Resilience 
Cimino et al. (2024) propose a comprehensive 

methodology for implementing Supply Chain Digital Twins 

(SCDT) to enhance resilience and sustainability. Their 

research reveals several key aspects of digital twin 

implementation: 

 

Digital twins enable virtual simulation and optimization 

of supply chain operations before physical implementation. 

This capability allows organizations to test and refine 

sustainable practices without risking operational disruption. 

Virtual simulation supports more effective implementation of 
sustainable initiatives. 

 

Real-time monitoring and control capabilities of digital 

twins enhance supply chain visibility and responsiveness. 

Organizations can track environmental performance metrics 

and respond quickly to deviations from sustainability targets. 
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This enhanced visibility supports better environmental 

management and control. 

 

Integration of multiple data sources through digital 

twins provides a comprehensive view of supply chain 

sustainability. Organizations can combine environmental, 

operational, and financial data to make better-informed 

decisions. This integrated perspective supports more effective 
sustainability management. 

 

 Internet of Things Applications 

Ding et al. (2023) examine how Internet of Things (IoT) 

technology influences sustainability performance in logistics 

industries. Their research identifies several critical 

applications of IoT in sustainable supply chains: 

 

IoT sensors enable continuous monitoring of 

environmental conditions and resource usage throughout the 

supply chain. This detailed monitoring supports better 

understanding and control of environmental impacts. Real-
time data collection enables more effective environmental 

management. 

 

Connected devices and systems facilitate better 

coordination of sustainable practices across the supply chain. 

Organizations can synchronize operations to minimize 

environmental impact and optimize resource utilization. This 

coordination enhances overall supply chain sustainability. 

 

Automated data collection and analysis through IoT 

systems supports better decision-making for sustainable 
operations. Organizations can identify patterns and trends in 

environmental performance data more effectively. This 

capability enables more proactive environmental 

management. 

 

 Technology Integration Challenges 

The implementation of digital technologies in 

sustainable supply chains presents several challenges that 

organizations must address: 

 

 Infrastructure Requirements: Parhi et al. (2022) discuss 

how digitalization initiatives for sustainability in logistics 
require significant infrastructure investment. 

Organizations must develop appropriate technical 

capabilities and infrastructure to support digital 

transformation. 

 

 Data Management: Research findings indicate that 

effective data management is crucial for leveraging digital 

technologies in sustainable supply chains. Organizations 

must develop capabilities to collect, process, and analyze 

large volumes of environmental and operational data. 

 

 Integration Complexity: The integration of multiple 

technologies and systems presents significant technical 

and organizational challenges. Organizations must 

carefully manage the integration process to ensure 

effective implementation of sustainable practices. 

 

 

 

 Future Technology Trends 

Emerging technological trends identified in recent 

research suggest several important developments in 

sustainable supply chain management: 

 

 Artificial Intelligence and Machine Learning: Priksat et 

al. (2023) examine how AI-augmented systems can 
enhance sustainable supply chain operations. Their 

research suggests increasing importance of AI in 

optimizing environmental performance. 

 

 Blockchain Applications: Recent research indicates 

growing potential for blockchain technology in tracking 

and verifying sustainable practices throughout the supply 

chain. This technology enables better transparency and 

accountability in sustainability initiatives. 

 

 Advanced Analytics: The evolution of analytics 

capabilities continues to create new opportunities for 
understanding and optimizing sustainable supply chain 

performance. Organizations increasingly rely on 

advanced analytics to drive sustainability improvements. 

 

V. GREEN SUPPLY CHAIN PRACTICES 

 

Green supply chain practices represent concrete 

operational implementations of sustainability principles in 

supply chain management. This section examines key 

practices and their impact on organizational performance. 

 
 Implementation Strategies 

Gonzalez et al. (2022) examine the critical role of 

market orientation and managerial commitment in 

implementing green supply chain practices. Their research 

identifies several key implementation strategies: 

 

 Strategic Alignment: Organizations must align green 

supply chain initiatives with overall business strategy. 

This alignment ensures consistent support for 

environmental initiatives across all organizational levels. 

Strategic alignment enables more effective resource 
allocation and performance measurement. 

 

 Managerial Commitment: Leadership support and 

commitment emerge as crucial factors in successful 

implementation. Managers must demonstrate visible 

commitment to environmental initiatives through 

resource allocation and policy decisions. This 

commitment influences organizational culture and 

employee engagement in sustainable practices. 

 

 Market Integration: Organizations must integrate market 

requirements and customer expectations into their green 
supply chain practices. This integration ensures that 

sustainable practices align with market demands and 

competitive requirements. Market-oriented approaches 

support both environmental and business objectives. 
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 Performance Outcomes 

Ali et al. (2024) investigate the relationship between 

green practices and organizational performance in the 

manufacturing sector. Their findings reveal several important 

performance outcomes: 

 

 Environmental Performance: Implementation of green 

supply chain practices leads to measurable improvements 
in environmental metrics. Organizations achieve reduced 

emissions, waste reduction, and better resource 

utilization. These improvements contribute to overall 

environmental sustainability. 

 

 Operational Efficiency: Green practices often contribute 

to improved operational performance through waste 

reduction and resource optimization. Organizations 

experience enhanced process efficiency and reduced 

operational costs. These operational benefits support the 

business case for sustainability. 

 

 Competitive Advantage: Successful implementation of 

green practices can create distinctive competitive 

advantages. Organizations develop unique capabilities in 

environmental management and sustainable operations. 

These capabilities differentiate organizations in their 

markets. 

 

 Supplier Management 

Matthess et al. (2022) examine supplier sustainability 

assessment in the context of Industry 4.0. Their research 

highlights several critical aspects of sustainable supplier 
management: 

 

 Assessment Framework: Organizations need 

comprehensive frameworks for evaluating supplier 

sustainability performance. These frameworks should 

address environmental, social, and operational aspects of 

supplier performance. Effective assessment supports 

better supplier selection and development. 

 

 Technology Integration: Modern supplier assessment 

leverages digital technologies for better monitoring and 
evaluation. Organizations use advanced tools to track 

supplier environmental performance and compliance. 

Technology enables more effective supplier management 

and development. 

 

 Continuous Improvement: Supplier management 

programs should focus on ongoing development and 

improvement. Organizations must work with suppliers to 

enhance environmental performance over time. 

Continuous improvement supports long-term 

sustainability goals. 

 
 Circular Economy Integration 

Stumpf et al. (2023) analyze circular economy 

implementation in supply chains, focusing on sustainable 

packaging. Their research reveals several key aspects: 

 

 

 Resource Recovery: Organizations must develop systems 

for recovering and reusing materials throughout the 

supply chain. These systems support closed-loop material 

flows and waste reduction. Resource recovery contributes 

to overall environmental sustainability. 

 

 Design for Sustainability: Product and packaging design 

must consider full lifecycle environmental impacts. 
Organizations should integrate sustainability 

considerations into early design phases. Sustainable 

design enables better environmental performance 

throughout the product lifecycle. 

 

 Stakeholder Collaboration: Successful implementation of 

circular economy practices requires collaboration across 

the supply chain. Organizations must work with suppliers, 

customers, and other stakeholders. Collaboration enables 

more effective implementation of circular economy 

principles. 

 
 Risk Management 

Klassen et al. (2023) examine how organizations 

address sustainability-related challenges through governance 

mechanisms. Their research identifies several risk 

management approaches: 

 

 Risk Assessment: Organizations must systematically 

evaluate environmental risks throughout the supply chain. 

This assessment should consider both direct and indirect 

environmental impacts. Comprehensive risk assessment 

supports better decision-making. 
 

 Governance Structures: Effective governance 

mechanisms are essential for managing environmental 

risks. Organizations need clear policies, procedures, and 

accountability systems. Strong governance supports 

consistent implementation of sustainable practices. 

 

 Adaptive Management: Organizations must maintain 

flexibility to address emerging environmental challenges. 

This adaptability enables effective response to changing 

conditions and requirements. Adaptive management 
supports long-term sustainability performance. 

 

VI. INNOVATION AND KNOWLEDGE 

MANAGEMENT 

 

Innovation and knowledge management play crucial 

roles in advancing sustainable supply chain practices. This 

section examines how organizations leverage knowledge and 

innovation to enhance environmental performance. 

 

 Knowledge Spillovers 

Chen et al. (2024) explore knowledge spillovers along 
sustainable supply chains, emphasizing the role of long-term 

orientation. Their research reveals several key aspects of 

knowledge transfer and utilization: 
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 Inter-organizational Learning: Knowledge spillovers 

occur through both formal and informal channels between 

supply chain partners. Organizations learn from their 

suppliers, customers, and industry peers about sustainable 

practices. This learning process accelerates the adoption 

of environmental innovations. 

 

 Long-term Relationships: The effectiveness of knowledge 
spillovers depends significantly on the duration and 

quality of supply chain relationships. Long-term 

partnerships facilitate deeper knowledge sharing and 

mutual learning. Organizations with stable supply chain 

relationships demonstrate better environmental 

performance. 

 

 Knowledge Absorption: The ability to recognize, 

assimilate, and apply new environmental knowledge 

varies among organizations. Companies must develop 

capabilities to effectively absorb and utilize 

sustainability-related knowledge. This absorption 
capacity influences the value derived from knowledge 

spillovers. 

 

 Green Innovation 

Sun et al. (2024) examine how customers' ESG 

performance influences suppliers' green innovation quality. 

Their findings highlight several important aspects of green 

innovation: 

 

 Customer-Driven Innovation: Customer sustainability 

requirements often drive supplier innovation in 
environmental practices. Suppliers respond to customer 

ESG performance expectations by developing new 

sustainable solutions. This customer influence creates a 

cascade effect through the supply chain. 

 

 Innovation Quality: The quality of green innovations 

varies based on organizational capabilities and resources. 

Organizations must invest in developing robust 

innovation processes. High-quality green innovations 

deliver both environmental and operational benefits. 

 

 Performance Impact: Successful green innovations 

contribute to improved environmental and operational 

performance. Organizations achieve better sustainability 

outcomes through innovative practices. Innovation 

quality directly influences sustainability performance. 

 

 Research and Development 

Madzík et al. (2024) explore sustainable manufacturing 

and green innovations using AI approaches. Their research 

identifies several key aspects of R&D in sustainable supply 

chains: 

 

 Technology Integration: Organizations must effectively 

integrate new technologies into existing sustainable 

practices. Research and development efforts focus on 

identifying and implementing appropriate technologies. 

This integration supports continuous improvement in 

environmental performance. 

 

 Innovation Pathways: Research reveals multiple 

pathways for developing sustainable solutions. 

Organizations pursue both incremental and radical 

innovations in sustainability. Different innovation 

approaches suit different organizational contexts. 

 

 Development Process: Systematic approaches to 

sustainable innovation development yield better results. 
Organizations need structured processes for identifying 

and developing environmental innovations. These 

processes support more effective innovation outcomes. 

 

 Knowledge Management Systems 

The implementation of effective knowledge 

management systems emerges as a critical factor in 

sustainable supply chain performance: 

 

 Information Sharing: Organizations must develop systems 

for sharing sustainability-related information across the 

supply chain. These systems support better coordination 
of environmental initiatives. Effective information 

sharing enables better decision-making. 

 

 Best Practice Transfer: Knowledge management systems 

facilitate the transfer of sustainable practices across 

organizations. Companies can learn from successful 

implementations in other contexts. This transfer 

accelerates the adoption of effective practices. 

 

 Performance Monitoring: Knowledge management 

systems support better monitoring and evaluation of 
sustainable practices. Organizations can track and analyze 

environmental performance data more effectively. This 

monitoring enables continuous improvement in 

sustainability performance. 

 

 Innovation Barriers 

Research identifies several barriers to innovation in 

sustainable supply chains: 

 

 Resource Constraints: Organizations often face 

limitations in financial and human resources for 
sustainable innovation. These constraints can limit the 

scope and pace of innovation. Resource allocation 

decisions significantly influence innovation outcomes. 

 

 Technical Complexity: The technical complexity of 

sustainable solutions creates challenges for innovation. 

Organizations must develop specialized capabilities and 

expertise. This complexity can slow the pace of 

innovation adoption. 

 

 Market Uncertainty: Uncertainty about market acceptance 
of sustainable innovations affects investment decisions. 

Organizations must carefully evaluate the business case 

for environmental innovations. Market factors influence 

innovation strategy and implementation. 
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VII. SUPPLY CHAIN TRANSPARENCY 

AND TRACEABILITY 

 

Supply chain transparency and traceability have become 

increasingly critical for ensuring sustainable performance. 

This section examines how organizations develop and 

maintain transparent and traceable supply chain operations. 

 
 Measurement Systems 

Prakongwittaya and Liangrokapart (2024) explore the 

integration of LARG measures for improving supply chain 

transparency performance. Their research reveals several key 

aspects of measurement system implementation: 

 

 Integrated Metrics: Organizations must develop 

comprehensive measurement systems that capture 

multiple dimensions of performance. These systems 

integrate lean, agile, resilient, and green metrics to 

provide a complete view of supply chain performance. 

The integration of different measurement perspectives 
enables better decision-making. 

 

 Performance Visibility: Transparency requires clear 

visibility into supply chain operations and performance. 

Organizations need systems that provide real-time access 

to performance data. This visibility enables better 

monitoring and control of sustainable practices. 

 

 Stakeholder Communication: Measurement systems must 

support effective communication with various 

stakeholders. Organizations need to present performance 
data in ways that meet different stakeholder needs. Clear 

communication supports better stakeholder engagement 

and trust. 

 

 Supplier Assessment 

Matthess et al. (2022) examine supplier sustainability 

assessment in the context of Industry 4.0. Their findings 

highlight several critical elements: 

 

 Assessment Frameworks: Organizations need robust 

frameworks for evaluating supplier sustainability 
performance. These frameworks should address 

environmental compliance, social responsibility, and 

operational efficiency. Comprehensive assessment 

supports better supplier management. 

 

 Technology-Enabled Monitoring: Digital technologies 

enable more effective supplier monitoring and 

assessment. Organizations can track supplier performance 

in real-time through automated systems. Technology 

integration improves the accuracy and timeliness of 

supplier assessments. 

 

 Continuous Evaluation: Supplier assessment should be an 

ongoing process rather than a one-time event. 

Organizations need systems for continuous monitoring 

and evaluation. Regular assessment supports continuous 

improvement in supplier performance. 

 

 

 Supply Chain Visibility 

Beske-Janssen et al. (2023) investigate how new 

competencies enhance procurement's contribution to 

sustainability. Their research identifies key aspects of supply 

chain visibility: 

 

 Information Flow: Organizations must establish clear 

channels for information flow throughout the supply 
chain. These channels support better coordination of 

sustainable practices. Effective information flow enables 

better decision-making. 

 

 Data Integration: Supply chain visibility requires 

integration of data from multiple sources. Organizations 

need systems that can combine and analyze diverse data 

types. Integrated data provides better insights into supply 

chain performance. 

 

 Transparency Tools: Organizations must implement 

appropriate tools and technologies for maintaining supply 
chain transparency. These tools support better tracking 

and reporting of sustainable practices. Effective tools 

enhance supply chain visibility and control. 

 

 Traceability Systems 

Saleheen and Habib (2023) examine attributes for 

supply chain performance measurement. Their research 

highlights several aspects of traceability systems: 

 

 Product Tracking: Organizations need systems for 

tracking products throughout the supply chain. These 
systems should monitor environmental impacts at each 

stage. Effective tracking supports better environmental 

management. 

 

 Chain of Custody: Traceability systems must maintain 

clear records of product custody throughout the supply 

chain. Organizations need to document environmental 

compliance at each transfer point. Complete 

documentation supports better accountability. 

 

 Performance Documentation: Traceability systems should 
capture performance data throughout the supply chain. 

Organizations need to maintain records of environmental 

impacts and compliance. Comprehensive documentation 

supports better performance management. 

 

 Transparency Challenges 

Research identifies several challenges in maintaining 

supply chain transparency: 

 

 Data Quality: Organizations often struggle with ensuring 

data quality across the supply chain. Data inconsistencies 
can affect the reliability of transparency initiatives. Data 

quality management requires significant attention and 

resources. 
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 System Integration: Integration of different systems and 

technologies presents technical challenges. Organizations 

must overcome compatibility and connectivity issues. 

System integration affects the effectiveness of 

transparency initiatives. 

 

 Stakeholder Requirements: Different stakeholders may 

have varying transparency requirements. Organizations 
must balance multiple stakeholder needs. Meeting diverse 

requirements can increase system complexity. 

 

VIII. RISK MANAGEMENT AND 

RESILIENCE 

 

The ability to manage risks and maintain resilience 

while pursuing sustainability objectives has become 

increasingly important in supply chain management. This 

section examines approaches to risk management and 

resilience in sustainable supply chains. 

 
 Risk Assessment Frameworks 

Medvediev et al. (2024) present a comprehensive model 

for supply chain risk management using fuzzy logic. Their 

research identifies several key components of effective risk 

assessment: 

 

 Risk Identification: Organizations must systematically 

identify potential risks to sustainable operations. This 

includes environmental, operational, and compliance 

risks throughout the supply chain. Comprehensive risk 

identification supports better risk management planning. 

 Assessment Methodology: Organizations need structured 

approaches to evaluating identified risks. Risk assessment 

should consider both likelihood and potential impact of 

various scenarios. Systematic assessment enables better 

prioritization of risk management efforts. 

 Monitoring Systems: Continuous monitoring of risk 

indicators enables early detection of potential issues. 

Organizations need systems for tracking both leading and 

lagging risk indicators. Effective monitoring supports 

proactive risk management. 

 
 Resilience Strategies 

Sadeghi et al. (2022) propose lean and agile strategies 

for developing antifragile sustainable supply chains. Their 

research reveals several key aspects of supply chain 

resilience: 

 

 Structural Flexibility: Organizations need supply chain 

structures that can adapt to disruptions while maintaining 

sustainable practices. This includes flexible sourcing 

arrangements and alternative operational modes. 

Structural flexibility enhances overall supply chain 

resilience. 
 

 Response Capabilities: Organizations must develop 

capabilities for responding to various types of disruptions. 

These capabilities should address both environmental and 

operational challenges. Effective response capabilities 

support continued sustainable performance. 

 

 Recovery Planning: Organizations need clear plans for 

recovering from disruptions while maintaining 

sustainability commitments. These plans should address 

both short-term recovery and long-term resilience. 

Comprehensive planning supports better risk 

management. 

 

 Integrated Management Systems 
Klassen et al. (2023) examine how organizations build 

governance mechanisms to address sustainability-related 

challenges. Their findings highlight several aspects of 

integrated management: 

 

 Governance Structure: Organizations need clear 

governance structures for managing sustainability risks. 

These structures should define roles, responsibilities, and 

decision-making processes. Effective governance 

supports better risk management. 

 Policy Framework: Clear policies and procedures guide 

risk management in sustainable operations. Organizations 
need comprehensive frameworks for addressing various 

risk types. Well-defined policies support consistent risk 

management practices. 

 Integration Mechanisms: Risk management should be 

integrated with other management systems. This 

integration ensures coordination between sustainability 

and risk management efforts. Integrated approaches 

support more effective risk management. 

 

 Performance Continuity 

Antwi et al. (2022) examine how green supply chain 
practices affect sustainable performance in developing 

contexts. Their research identifies key aspects of maintaining 

performance: 

 

 Operational Stability: Organizations must maintain stable 

operations while pursuing sustainability goals. This 

requires balancing environmental initiatives with 

operational requirements. Stable operations support 

consistent sustainable performance. 

 

 Resource Management: Effective resource management 
supports both sustainability and resilience. Organizations 

need systems for managing critical resources during 

disruptions. Resource management capabilities affect 

overall resilience. 

 

 Performance Monitoring: Continuous monitoring of 

performance indicators enables better management of 

risks and disruptions. Organizations need systems for 

tracking both environmental and operational 

performance. Effective monitoring supports better 

decision-making. 
 

 Future Challenges 

Research identifies several emerging challenges in risk 

management and resilience: 
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 Climate Change Impact: Organizations face increasing 

risks from climate-related disruptions. Supply chains 

must adapt to changing environmental conditions. 

Climate adaptation requires new approaches to risk 

management. 

 

 Regulatory Evolution: Changing regulatory requirements 

create new risks for sustainable operations. Organizations 
must stay ahead of regulatory developments. Regulatory 

compliance affects risk management strategies. 

 

 Stakeholder Expectations: Evolving stakeholder 

expectations create new risks and challenges. 

Organizations must balance multiple stakeholder 

demands. Stakeholder management affects risk 

management priorities. 

 

IX. FUTURE RESEARCH DIRECTIONS 

 

Analysis of current literature reveals several important 
areas for future research in sustainable supply chain 

management. This section identifies key research 

opportunities and emerging trends. 

 

A. Emerging Trends 

 

 Technology Integration 

Madzík et al. (2024) identify several emerging research 

opportunities in sustainable manufacturing and green 

innovations: 

 

 Artificial Intelligence Applications: Further research is 

needed on how AI can enhance sustainable supply chain 

operations. This includes applications in predictive 

maintenance, resource optimization, and environmental 

impact assessment. The potential of AI in sustainability 

management remains largely unexplored. 

 

 Digital Twin Development: Research opportunities exist 

in developing more sophisticated digital twin applications 

for sustainable supply chains. This includes integration of 

environmental parameters and sustainability metrics into 
digital twin models. The evolution of digital twin 

technology creates new research possibilities. 

 

 Data Analytics Advancement: There is a need for research 

on advanced analytics applications in sustainable supply 

chain management. This includes development of 

predictive models for environmental performance and risk 

assessment. The potential of advanced analytics in 

sustainability remains to be fully explored. 

 

 Performance Measurement 

León-Bravo and Caniato (2024) highlight research 
needs in sustainability performance measurement: 

 

 Integrated Metrics: Research is needed on developing 

more comprehensive performance measurement systems. 

This includes integration of environmental, social, and 

economic metrics. The challenge of balancing multiple 

performance dimensions requires further study. 

 Contextual Factors: More research is needed on how 

contextual factors influence sustainability performance 

measurement. This includes investigation of industry-

specific and regional variations in measurement 

approaches. Understanding contextual influences can 

improve measurement system design. 

 

B. Research Gaps 
 

 Social Sustainability 

Current research reveals gaps in understanding social 

sustainability aspects: 

 

 Stakeholder Impact: Yang et al. (2024) identify the need 

for more research on gender diversity issues in logistics 

and supply chain management. This includes 

investigation of social equity and inclusion in sustainable 

supply chains. Social sustainability metrics require further 

development. 

 

 Community Engagement: Research is needed on effective 

community engagement in sustainable supply chain 

initiatives. This includes investigation of local stakeholder 

impacts and engagement strategies. The social dimension 

of sustainability requires more attention. 

 

 Implementation Challenges 

Research gaps exist in understanding implementation 

challenges: 

 

 Resource Constraints: Studies are needed on how 
organizations overcome resource constraints in 

implementing sustainable practices. This includes 

investigation of cost-effective implementation strategies. 

The practical challenges of implementation require 

further study. 

 

 Cultural Factors: Osei et al. (2023) highlight the need for 

research on how organizational culture influences 

sustainable supply chain implementation. This includes 

investigation of cultural barriers and enablers. The role of 

organizational culture requires deeper understanding. 
 

C. Methodological Opportunities 

 

 Research Approaches 

Several methodological opportunities exist for future 

research: 

 

 Longitudinal Studies: There is a need for more 

longitudinal research on sustainable supply chain 

implementation. This includes tracking long-term impacts 

and evolution of sustainable practices. Long-term studies 

can provide better understanding of sustainability 
dynamics. 

 

 Mixed Methods Research: Opportunities exist for 

combining quantitative and qualitative approaches in 

sustainability research. This includes integration of 

multiple data sources and analysis methods. Mixed 

methods can provide more comprehensive understanding. 
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D. Industry-Specific Research 

 

 Sector Analysis 

Research opportunities exist in specific industry 

contexts: 

 

 FMCG Sector Studies: More research is needed on 

sustainability implementation in the FMCG sector. This 
includes investigation of sector-specific challenges and 

opportunities. The unique characteristics of the FMCG 

sector require focused study. 

 

 Cross-Industry Comparison: Research opportunities exist 

in comparing sustainability practices across different 

industries. This includes identification of transferable best 

practices. Cross-industry learning can enhance 

understanding of sustainability implementation. 

 

E. Theoretical Development 

 
 Framework Evolution 

Opportunities exist for theoretical development: 

 

 Integration Models: Research is needed on integrating 

multiple theoretical perspectives in sustainable supply 

chain management. This includes development of 

comprehensive theoretical frameworks. Theoretical 

integration can enhance understanding of sustainability 

phenomena. 

 

 Dynamic Capabilities: Studies are needed on how 
organizations develop capabilities for sustainable supply 

chain management. This includes investigation of 

capability development processes. The evolution of 

organizational capabilities requires further study. 

 

X. PRACTICAL IMPLICATIONS 

 

The findings of this review have significant implications 

for practitioners and policymakers in sustainable supply chain 

management. This section examines key practical 

applications and recommendations. 
 

A. Managerial Implications 

 

 Strategic Planning 

Research findings suggest several implications for 

strategic planning: 

 

 Integration Requirements: Alkaraan et al. (2025) 

emphasize the need for integrating sustainability 

initiatives with broader business strategy. Organizations 

must align environmental goals with operational 

objectives. Strategic alignment supports more effective 
implementation. 

 

 Resource Allocation: Managers must make informed 

decisions about resource allocation for sustainability 

initiatives. This includes investment in technology, 

training, and infrastructure. Effective resource allocation 

supports successful implementation. 

 Performance Management: Prakongwittaya and 

Liangrokapart (2024) highlight the importance of 

comprehensive performance measurement systems. 

Organizations need balanced approaches to measuring 

and managing sustainable performance. Effective 

measurement supports better decision-making. 

 

 Operational Implementation 
Research provides guidance for operational 

implementation: 

 

 Technology Adoption: Cimino et al. (2024) demonstrate 

the importance of selecting and implementing appropriate 

technologies. Organizations must carefully evaluate and 

integrate digital solutions. Technology selection affects 

implementation success. 

 

 Process Integration: Organizations must effectively 

integrate sustainable practices into existing operations. 

This includes modification of workflows and procedures. 
Process integration supports consistent implementation. 

 

B. Policy Implications 

 

 Regulatory Framework 

Research findings have implications for policy 

development: 

 

 Standards Development: Johnson and Klassen (2022) 

identify the need for standardized approaches to green 

public procurement. Policymakers should develop clear 
standards for sustainable practices. Standardization 

supports better implementation. 

 

 Compliance Mechanisms: Policies should include 

effective mechanisms for monitoring and ensuring 

compliance. This includes development of appropriate 

reporting requirements. Effective compliance 

mechanisms support better outcomes. 

 

 Support Mechanisms 

Research suggests several support mechanisms: 
 

 Industry Collaboration: Policies should encourage 

collaboration among industry participants. This includes 

support for knowledge sharing and best practice 

development. Collaboration enhances implementation 

effectiveness. 

 

 Resource Support: Mechanisms are needed to support 

organizations in implementing sustainable practices. This 

includes financial and technical assistance programs. 

Support mechanisms enable broader adoption. 
 

C. Implementation Guidelines 

 

 Best Practices 

Research identifies several best practices for 

implementation: 
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 Stakeholder Engagement: Hariyani et al. (2024) 

emphasize the importance of engaging all stakeholders in 

sustainability initiatives. Organizations must develop 

effective engagement strategies. Stakeholder support 

enables successful implementation. 

 

 Risk Management: Medvediev et al. (2024) highlight the 

need for comprehensive risk management approaches. 
Organizations must identify and address potential 

implementation risks. Effective risk management 

supports better outcomes. 

 

 Success Factors 

Research reveals key success factors: 

 

 Leadership Commitment: Gonzalez et al. (2022) 

demonstrate the importance of management commitment 

to sustainability initiatives. Organizations need visible 

leadership support. Leadership commitment enables 

successful implementation. 
 

 Organizational Culture: Osei et al. (2023) highlight the 

role of organizational culture in supporting sustainable 

practices. Organizations must develop sustainability-

oriented cultures. Cultural alignment supports better 

implementation. 

 

D. Industry-Specific Applications 

 

 FMCG Sector 

Research provides specific guidance for the FMCG 
sector: 

 

 Supply Chain Integration: Organizations must effectively 

integrate sustainable practices throughout their supply 

chains. This includes supplier engagement and 

development programs. Integration supports consistent 

implementation. 

 

 Innovation Management: Sun et al. (2024) demonstrate 

the importance of managing sustainable innovation in 

supply chains. Organizations must develop effective 
innovation processes. Innovation supports continuous 

improvement. 

 

E. Implementation Challenges 

 

 Common Barriers 

Research identifies several implementation challenges: 

 

 Resource Constraints: Organizations often face 

limitations in implementing sustainable practices. This 

includes financial, technical, and human resource 
constraints. Resource management affects 

implementation success. 

 

 Change Management: Organizations must effectively 

manage the transition to sustainable practices. This 

includes addressing resistance and building support. 

Change management affects implementation outcomes. 

 

XI. CONCLUSION 

 

This systematic review has provided a comprehensive 

analysis of the intersection between sustainability practices 

and supply chain performance in the FMCG sector, 

examining recent literature. The review reveals several 

significant findings that contribute to both theoretical 

understanding and practical implementation of sustainable 
supply chain management. 

 

The analysis demonstrates that successful 

implementation of sustainable practices in FMCG supply 

chains requires a multi-faceted approach that integrates 

technological innovation, organizational capabilities, and 

stakeholder engagement. Key findings indicate that: 

 

 Digital transformation, particularly through Industry 4.0 

technologies, plays a crucial role in enabling and 

monitoring sustainable supply chain operations. The 

integration of digital twins, IoT, and AI has emerged as a 
critical factor in achieving both environmental and 

operational excellence. 

 Institutional pressures and stakeholder expectations 

significantly influence the adoption of sustainable 

practices. Organizations must balance regulatory 

requirements, market demands, and societal expectations 

while maintaining operational efficiency. 

 Knowledge management and innovation capabilities are 

fundamental to advancing sustainable practices. The 

review highlights the importance of knowledge spillovers, 

inter-organizational learning, and continuous innovation 
in driving sustainability improvements. 

 Supply chain transparency and traceability have become 

increasingly critical for ensuring sustainable performance. 

Organizations must develop comprehensive measurement 

systems that integrate environmental, social, and 

economic metrics. 

 Risk management and resilience capabilities are essential 

for maintaining sustainable performance, particularly in 

the face of increasing environmental challenges and 

market uncertainties. 

 
This review contributes to the field in several ways. 

First, it provides a structured framework for understanding 

the implementation of sustainability practices in FMCG 

supply chains. Second, it identifies critical success factors and 

potential barriers that organizations must consider. Third, it 

highlights emerging trends and future research directions that 

can guide both academics and practitioners. 

 

However, several limitations should be acknowledged. 

The focus on recent literature may have excluded some 

foundational works in the field. Additionally, the review's 

scope was limited to articles available in specific databases, 
potentially missing relevant studies from other sources. 

 

Looking forward, the field of sustainable supply chain 

management in the FMCG sector continues to evolve rapidly. 

Future research should focus on addressing identified gaps, 

particularly in areas such as social sustainability metrics, 

long-term impact assessment, and the integration of emerging 
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technologies. As organizations continue to face mounting 

pressure to improve their environmental performance while 

maintaining competitiveness, the insights provided by this 

review become increasingly valuable for guiding sustainable 

supply chain transformation. 
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