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Abstract 
Decarbonizing supply chains is becoming a coordinated effort 
for managing emissions beyond organisations' boundaries. 
This systematic literature review is aimed at analysing the 
role supplier engagement, digital traceability and carbon 
governance play in sustainable supply-chain decarbonization. 
The 25 peer-reviewed journal articles included in this study 
were selected and analysed based on the PRISMA 2020 
guidelines as used in Scopus and Web of Science from 2015 to 
2026 using descriptive analysis and thematic synthesis. The 
results suggested that supplier collaboration, supplier 
development, carbon targets, incentives and knowledge 
sharing increased supplier involvement in emissions 
reduction. Digital traceability and technologies, such as 
blockchain, artificial intelligence, IoT, big data analytics and 
digital twins, improved carbon measurement, transparency 
and data sharing. Carbon governance enhanced 
accountability via reporting, standards, monitoring, 
disclosure and compliance mechanisms. However, financial 
costs, data-quality limitations, interoperability, supplier 
resistance, digital capability gaps, and regulatory differences 
constrained implementation. The review suggests a 
comprehensive solution that brings together supplier 
relations, electronic traceability and carbon management 
with emissions reductions and sustainable supply-chain 
decarbonization. 
Keywords: Supply Chain Decarbonization; Supplier Engagement; 
Digital Traceability; Carbon Governance; Scope 3 Emissions; 
Sustainability 

1. Introduction 
The climate change and shift to a low carbon economy have increased the pressure on organizations 

to lower their Greenhouse Gas (GHG) emissions across their value chains and operations. Sustainable Supply 
Chain Management (SSCM) has therefore emerged as crucial for embedding environmental goals into the 
supply chain, procurement, production and supplier relations (Ahmed et al., 2026; Ghosh et al., 2020). 
Corporate emissions are typically reported as Scope 1 (direct emissions), Scope 2 (indirect emissions) and 
Scope 3 emissions (indirect upstream and downstream value-chain emissions). Scope 3 emissions are 
especially important as they often make up the bulk of an organization's carbon footprint and are often quite 
difficult to measure and manage (Eckerman et al., 2023; Hettler & Graf-Vlachy, 2023). For decarbonization 
to go past the organization's limits, supplier involvement is vital for communicating, capability development, 
incentives, cooperation, and sharing emissions data (Butt et al., 2024; Cloutier et al., 2019). At the same time, 
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digital technologies are offering possibilities for better carbon measurement and traceability, and robust 
carbon governance is necessary to ensure accountability and trusted management of carbon emissions across 
supply-chain participants (Zhang et al., 2024; Lee et al., 2026). 

Despite growing decarbonization commitments, organizations face substantial difficulties in 
managing emissions occurring outside their direct operations. Carbon information is often disorganized, 
lacking, and sometimes contradictory and difficult to validate at the supplier level (Ahmed, Zaidi, & Zohaib, 
2026). The lack of standardized information sharing practices further limits accurate Scope 3 measurement 
(Stenzel & Waichman, 2023), as do limited interoperability and data-privacy concerns. Technologies, like 
blockchain, can be used to improve transparency and traceability, but there are organizational, technical, cost, 
and governance challenges with technology implementation (Bager et al., 2022). In addition, carbon-
governance arrangements differ by organization, further making it difficult to hold the organization 
accountable and to coordinate emissions reduction efforts (Govindan et al., 2020). 

The current scholarship is scattered across the four domains of SSCM, carbon accounting, supplier 
engagement and digital technologies and governance. There have been several reviews focusing on 
sustainable supply chains, Scope 3 reporting, or digital technologies as separate areas of research, and supplier 
engagement and digital carbon traceability are not fully connected (Jia et al., 2018). There are ongoing 
challenges with the measurement of Scope 3 emissions, stakeholder coordination, sharing, and emissions 
management strategies, as evidenced in recent literature (Borchardt et al., 2025; Hettler & Graf-Vlachy, 2023). 
Therefore, systemic synthesis of supplier engagement, digital traceability and carbon governance are needed. 

This is a review of literature that brings together the dispersed streams of literature and provides a 
unified conceptual framework to understand supply chain decarbonization. The review is a theoretical link 
between supplier relationships, digital carbon information and governance mechanisms, and practically, it 
identifies mechanisms that managers can use to enhance management of Scope 3 emissions (Bux et al., 2026). 
It also offers policy implications in the sense of transparency, accountability, and standardization of carbon, 
and a structured agenda for future research. 
1.1 Research Objectives 

RO1: To systematically synthesize the existing literature on the role of supplier engagement, digital 
traceability, and carbon governance in advancing supply chain decarbonization and sustainability. 

RO2: To examine the strategies, mechanisms, technologies, and governance practices through which 
supplier engagement and digital traceability support carbon measurement, transparency, accountability, and 
emissions reduction across supply chains. 

RO3: To identify key theoretical perspectives, methodological approaches, implementation 
challenges, and research gaps in the literature and develop an integrated framework and future research agenda 
for sustainable supply chain decarbonization. 
1.2 Research Questions 

RQ1: How have supplier engagement, digital traceability, and carbon governance been 
conceptualized and examined in the literature on supply chain decarbonization and sustainability? 

RQ2: What strategies, mechanisms, and digital technologies are reported to facilitate supplier 
participation, carbon traceability, transparency, and emissions reduction across supply chains? 

RQ3: What theoretical, methodological, and empirical gaps remain in the literature, and what future 
research directions can advance knowledge on decarbonization and sustainable supply chains? 
2. Conceptual Background 
2.1 Supply Chain Decarbonization 

Supply chain decarbonization is the consistent lowering of the Greenhouse Gas (GHG) emissions 
throughout the production and delivery of goods and services, including from their point of origin to their 
point of use and when they reach the end-of-life (Dahlmann & Roehrich, 2019; Lintukangas et al., 2022). It 
is a major aspect of Sustainable Supply Chain Management (SSCM) that integrates environmental impact into 
business strategies and inter-firm decisions to minimize carbon footprint and achieve net-zero goals (Ghosh 
et al., 2020). Carbon accounting allows the separation of Scope 1 (the sources owned or controlled by 
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companies) and Scope 2 (energy purchasing) emissions from Scope 3 (upstream and downstream value chain 
emissions). Scope 3 is particularly significant as it can typically represent the bulk and hardest-to-measure 
part of an organization's emissions (Hettler & Graf-Vlachy, 2023). However, making a supply chain 'net zero' 
goes beyond operational efficiency and renewable energy -- it involves engaging suppliers, accounting for 
carbon footprints, making low-carbon decisions, optimizing logistics and collaborating with value chains 
(Raynor & Gopalakrishnan, 2025; Bux et al., 2026). 
2.2 Supplier Engagement 

Supplier engagement is the engagement by purchasing organizations of suppliers in reaching 
environmental and carbon-reduction goals. Good engagement is not just about compliance, it's about building 
relationships, developing suppliers, setting emissions reduction goals, conducting sustainability audits, 
providing incentives, feedback, and sharing knowledge (Cloutier et al., 2019). Communication, trust building, 
technical guidance, effective use of supplier information, continuous feedback and incentive programs all 
have been identified as important mechanisms in reducing Scope 3 emissions based on empirical evidence 
(Butt et al., 2024). Focal firms can also leverage supplier assessment and sustainability criteria to factor in 
carbon performance when making purchasing decisions; collaborative relationships can enhance suppliers' 
environmental capabilities and carbon accountability (Liew & Cao, 2024). 
2.3 Digital Traceability 

Digital traceability is the ability to capture, link and trace the information attached to materials, 
products, processes and emissions in their supply-chain networks. In decarbonization contexts, it allows 
organizations to collect emissions data for their suppliers, to know where the emissions are coming from, to 
identify the carbon hotspots and to enhance transparency beyond the organization's boundaries (Lee et al., 
2026; Villena & Dhanorkar, 2020). The significance of primary data sharing is key as Scope 3 calculations 
often rely on industry averages and approximations when supplier-specific data is unavailable (Stenzel & 
Waichman, 2023). Digital traceability can thus contribute to detailed and product-specific carbon footprint 
information and to the continuous monitoring of energy flows, transport flows and resource flows (Mathur & 
Bansal, 2024). 
2.4 Digital Technologies for Carbon Traceability 

A portfolio of complementary digital technologies is becoming a key enabler to carbon traceability. 
By establishing a blockchain-based system for emissions tracking, blockchain can enhance transparency, 
verification, and accountability (Alotaibi et al., 2024; Tidy et al., 2015). Smart sensors and IoT devices can 
gather energy, transportation and resource-use data in real-time, and AI and big data analytics can analyze the 
data and identify patterns, emission hotspots and inform predictive decision-making (Palaniappan et al., 
2026). While cloud-based platforms can facilitate scalable integration and sharing of data, digital twins can 
simulate and represent physical processes within the supply chain for monitoring, simulation, and 
optimization (Liu et al., 2022; Karlsson et al., 2019). All of these technologies combined can help further 
improve carbon-accounting platforms by linking emissions measurement to the decision-making process. 
2.5 Carbon Governance 

Carbon governance includes the policies, rules, responsibilities, reporting frameworks, standards and 
mechanisms of accountability used to manage and report carbon performance in supply chains. Good 
governance involves setting measurable requirements by setting emissions targets, supplier compliance 
criteria, monitoring, disclosure and verification (Govindan et al., 2020). While scope 3 reporting remains an 
important aspect of transparency, reporting is incomplete and inconsistent between organizations (Hettler & 
Graf-Vlachy, 2023; Palaniappan et al., 2026). Enforcement and standardized reporting can enhance 
accountability, as firms are incentivized to monitor and limit emissions across their supply chain and within 
the company (Shi et al., 2025). The governance framework for achieving supply-chain decarbonization of 
corporate net-zero commitments includes standards, certification, supplier compliance, transparency in 
reporting and credible carbon data (Jia et al., 2018). 

 
3. Methodology 
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3.1 Research Method 
This study focused on decarbonization and sustainable supply chains and used a systematic literature 

review (SLR) to compile the research findings, paying special attention to supplier engagement, digital 
traceability and carbon governance. The review was conducted following the PRISMA 2020 guidelines, 
which were designed to streamline and report the literature identification, screening, eligibility, inclusion, 
appraisal, and synthesis processes (Page et al., 2021). The unit of analysis was individual peer-reviewed 
journal article, and the systematic selection process led to the analytical sample of 25 studies. 
3.2 Review Protocol 

Predefined review protocol was created prior to the database search, to improve methodological 
consistency and repeatability. The research questions, databases, time frame for the review, search terms and 
Boolean operators, eligibility criteria, screening stages, quality assessment of the literature, data extraction 
and data synthesis procedures were outlined in the protocol. This was a pre-planned process in line with 
PRISMA 2020's focus on explicitly reporting how evidence was identified, selected, appraised, and 
synthesized (Page et al., 2021). 
3.3 Databases 

Various search strategies were made in Scopus and Web of Science. These databases were the primary 
sources used to locate peer-reviewed research that related to supply-chain decarbonization and its technology 
and governance aspects. Use the Boolean operators to search strings which include related words such as 
supply chain, decarbonization, carbon emissions, net zero, Scope 3, supplier engagement, digital traceability, 
blockchain, IoT, artificial intelligence, carbon governance and other similar words. 
3.4 Review Period 

Studies published from 2015-2026 were included in the review. This timeline was chosen to reflect 
the evolution of supply-chain decarbonization, Scope 3 management, engagement with suppliers on 
sustainability, digitalization, blockchain, IoT, AI-powered traceability, carbon disclosure, governance and the 
development of net-zero strategies. This was complemented by the increased relevance of Scope 3 reporting, 
for decarbonizing the supply-chain (Hettler & Graf-Vlachy, 2023). 
3.5 Review Sample and Unit of Analysis 

The unit of analysis was individual peer-reviewed journal articles. The records obtained from both 
databases were duplicated, title and abstract screened, full text evaluated, quality assessed and selected by 
criteria. After applying these procedures, 25 studies were included in the evidence base to be used for 
descriptive and thematic synthesis. 
3.6 Inclusion and Exclusion Criteria 

3.6.1 Inclusion Criteria. Studies included were English language, peer-reviewed journal articles 
published between 2015 and 2026, that meaningfully discussed supply chains, decarbonization or carbon 
reduction/neutrality or net-zero practices, and discussed supplier engagement or digital traceability or carbon 
transparency or carbon governance. Studies were also needed to have adequate conceptual or empirical 
evidence and meet the predetermined criteria for methodological quality. 

3.6.2 Exclusion Criteria. Studies published outside the period indicated, not written in English, and 
duplicate studies, conference papers, book, book chapters, editorials, commentaries, reviews, dissertations, 
theses and grey literature were excluded from the study. Studies lacking in supply-chain or carbon-
sustainability relevance, purely technical studies with no supply-chain implications and studies lacking in 
analytical information and/or did not meet the quality criteria were also excluded. 
3.7 Study Selection Process 

Study selection was done based on the PRISMA 2020 framework (Page et al., 2021). Records were 
located in the databases (Scopus and Web of Science) and duplicates were eliminated. Second, titles followed 
by abstracts were screened for their eligibility based on the inclusion criteria. Third, potentially relevant 
studies were fully text-counted, with reasons recorded for exclusion. The fourth step was to evaluate eligible 
articles for the clarity of objectives, methodological appropriateness, adequacy of evidence, analytical 
transparency, credibility of findings and relevance. Lastly, the studies were assessed systematically with the 
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criteria, according to the core dimensions of the review: decarbonization, supplier engagement, digital 
traceability, carbon governance, carbon measurement, transparency, emissions reduction and supply-chain 
sustainability. The final 25-study analytical sample was obtained through this procedure that led to the final 
sample for subsequent descriptive and thematic synthesis. 
Figure 1 
PRISMA 2020 Flow Diagram of the Study Selection Process 

 
Note. The figure presents the identification, screening, eligibility assessment, quality evaluation, and 

final inclusion stages of the systematic review. Following the PRISMA 2020 guidelines, a total of 2,319 
records were identified from Scopus and Web of Science, resulting in 25 peer-reviewed journal articles being 
included in the final synthesis (Page et al., 2021). 
3.8 Data Extraction and Coding 

A data-extraction and coding sheet was created to structure the data from the 25 studies that were 
included in the final sample for the systematic review. A standardized extraction form ensured consistency in 
data collection for study features and enabled a systematic comparison between the various research designs. 
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Structured and pilot-tested extraction procedures have been suggested in systematic reviews due to their 
benefits in enhancing transparency, reproducibility, and consistency for evidence synthesis (Iannizzi et al., 
2023; Guo et al., 2025). 

For each article, bibliographic and contextual information was extracted, including the author(s), 
publication year, journal, country, industry or sector, and research context. The methodological characteristics 
were categorized based on research design, research method, sample / data source, and theoretical perspective. 
Special consideration was paid to the major concepts of the review. For this reason, information was collected 
on supplier-engagement mechanisms, digital technologies, digital-traceability practices, carbon-governance 
mechanisms, carbon-measurement approaches and carbon-transparency practices. During the coding process, 
the following main findings, implementation challenges, sustainability outcomes, emissions-reduction 
outcomes, identified research gaps, and future research recommendations were also captured. They were used 
as the analytical framework for the following descriptive analysis and thematic synthesis. 
3.9 Quality Assessment 

Studies were evaluated prior to being included in the review in terms of methodological and conceptual 
elements of the study. The quality appraisal is essential part of a systematic review as poor research design, 
poor quality of evidence, poor analytical transparency, or poor reporting can diminish the reliability of the 
synthesis (Shaheen et al., 2023). The significant role of ensuring that the application of quality appraisal 
criteria and their inclusion in selection and interpretation of studies is transparent has also been highlighted in 
recent methodological research (Lindsay et al., 2025). 
3.10 Data Analysis and Synthesis 

The final sample of 25 peer-reviewed journal articles was analyzed using two complementary 
approaches: that of descriptive analysis and thematic synthesis. These were used to analyze literature 
characteristics and to look for commonalities in terms of supplier engagement, digital traceability, digital 
technologies, carbon governance, implementation challenges and supply-chain decarbonization (Ghosh et al., 
2020). The analysis followed the research goals and research questions of the study regarding 
conceptualization, mechanisms, technologies, governance practices, challenges and gaps in the existing 
literature. 

3.10.1 Descriptive Analysis. The descriptive analysis revealed that the research on supply-chain 
decarbonization was spread across various research years, countries, industries, journals, methodology, 
theory, and research context. The examined literature indicated an increase in scientific interest in Scope 3 
emissions, supplier sustainability, digital traceability, carbon transparency and carbon governance (Borchardt 
et al., 2025). Research was conducted in various geographical and sectoral contexts, revealing the increasing 
importance of decarbonization in different contexts of the supply chain (Jia et al., 2018). There was also 
methodological diversity, with a range of studies using empirical, conceptual, qualitative, quantitative and 
mixed research methods. There were theoretical differences depending on the sustainability management 
focus, interorganizational relationships, technology adoption, institutional pressures, and carbon 
accountability. Other digital technologies were also discussed in the literature, such as blockchain, the Internet 
of Things, artificial intelligence and big-data analytics, digital twins, cloud-based platforms, smart sensors 
and carbon-accounting systems, amongst others (Lee et al., 2026; Ströher et al., 2025). Overall, the descriptive 
findings showed that the field was multidisciplinary and increasingly technology-oriented, although the 
distribution of studies remained uneven across countries, industries, and methodological contexts. 

3.10.2 Thematic Synthesis 
3.10.2.1 Engaging Suppliers for Decarbonization. Supplier engagement was identified as a key 

enabler to take decarbonization beyond the remit of focal organizations. The studies reviewed highlighted that 
the practices of supplier collaboration, supplier development, carbon-reduction targets, sustainability 
requirements, incentive programs, and sharing knowledge with suppliers are important for enhancing the 
participation of suppliers in reducing emissions (Butt et al., 2024). These mechanisms contributed to the 
building of environmental capacities and led suppliers to be more actively involved in carbon-management 
goals (Cloutier et al., 2019). 
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3.10.2.2 Digital Traceability and Carbon Transparency. The need for digital traceability as an 
essential pillar for enhancing carbon transparency in the supply-chain networks was highlighted. The literature 
highlighted carbon tracking, data collection at supplier level, sharing of emissions data, transparency in the 
supply chain, carbon measurement and product-level carbon information (Stenzel & Waichman, 2023). 
Greater traceability facilitated identification of carbon intensive activities and enhanced the visibility and 
reliability of information on Scope 3 emissions (Hettler & Graf-Vlachy, 2023). 

3.10.2.3 Digital Technologies for Decarbonization. Digital technologies have become increasingly 
prominent in the support of carbon measurement, monitoring, verification, and decision making. Several 
enabling technologies were mentioned, including blockchain, IoT, AI, big data analytics, digital twins, cloud 
platforms, smart sensors and carbon-accounting platforms (Liu et al., 2022). They helped in gathering real-
time data, monitoring emissions, integrating data within large, multi-layered supply-chain networks, 
predictive analysis, and in providing a better understanding of the systems (Mathur & Bansal, 2024). 

3.10.2.4 Carbon Governance and Accountability. Carbon governance became an important tool that 
was created to move carbon information into accountability. The identification of responsibilities of actors in 
the supply chain was facilitated through standards, carbon reporting, disclosure practices, monitoring systems, 
compliance requirements and regulatory mechanisms (Shi et al., 2025). Enhanced transparency and 
implementation of organizations and suppliers in line with emission reduction targets were also found as a 
result of effective governance structures (Liew & Cao, 2024). 

3.10.2.5 Implementation Challenges and Research Gaps. However, there were still several problems 
to overcome regarding implementation. Financial costs, insufficient technological infrastructure, data quality, 
supplier resistance, lack of standardized carbon data, interoperability issues, lack of digital skills, capability 
issues and regulatory differences were among the most significant barriers identified in the literature (Bager 
et al., 2022). Many gaps in theory, method and evidence were also identified during the synthesis. In general, 
the results indicated that implementing supply chain decarbonization needed to combine supplier engagement, 
digital traceability, and technological capabilities, along with carbon-governance measures, and future 
research was required to deliver more robust empirical evidence, carbon-governance systems, and a more 
direct measure of actual supply chain decarbonization impacts (Bux et al., 2026). 
4. Results 

The findings from the systematic literature review were presented based on the descriptive and 
thematic dimensions described in the review protocol. A total of 25 peer-reviewed journal articles were finally 
selected, with the articles appearing in the period from 2015–2026. The analysis compared the features, 
publication trends, geographical distribution and methodological approaches and theoretical perspectives 
presented in the literature. The thematic synthesis then addressed issues of supplier engagement, digital 
traceability, carbon governance, and problems with implementing decarbonization in the supply chain. 
4.1 Characteristics of Included Studies 

The 25 studies selected constituted a diverse set of papers on various aspects of decarbonization of the 
supply chain, from the technological, organizational, relational and governance angles. The studies varied 
regarding their geographical context, industrial setting, methodological design, theoretical orientation and 
primary research focus. The topics of their research primarily involved Scope 3 emissions management, 
supplier sustainability engagement, carbon data sharing, digital traceability, blockchain enabled transparency, 
carbon accounting, carbon disclosure and supply-chain governance. This is a sign of the multidisciplinary 
nature of decarbonization, which is now a field for research that includes sustainability management, supply-
chain management, information systems, operations management, and environmental governance. 

The results of the included studies are summarized in Table 1 with regard to author, publication year, 
country, industry or sector, research method, and main research focus. 
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Table 1 
Characteristics of Selected Studies 

Author/Year Country Industry/Sector 
Research 
Method 

Main Research Focus 

Tidy et al. 
(2015) 

United 
Kingdom 

Food retail / 
supermarket supply 

chains 

Case study / 
qualitative 

Supplier relationship 
management and supplier 

engagement for reducing GHG 
emissions 

Jia et al. (2018) 
Developing 
countries 

Cross-sector 
sustainable supply 

chains 

Literature 
review 

Sustainable supply-chain 
management practices and 
challenges in developing 

countries 

Dahlmann & 
Roehrich 

(2019) 

United 
Kingdom / 

international 
supply chains 

Cross-sector supply 
chains 

Empirical 
qualitative 

study 

Partner engagement and 
management of climate-change 

information across supply 
chains 

Karlsson et al. 
(2019) 

Sweden 
Construction / road 

infrastructure 

Case study / 
scenario 
analysis 

Pathways for achieving net-zero 
carbon emissions in 

construction supply chains 

Cloutier et al. 
(2019) 

International 
Cross-sector supply 

chains 
Literature 

review 

Collaborative mechanisms 
supporting sustainability-

oriented supply-chain initiatives 

Ghosh et al. 
(2020) 

International 
Cross-sector supply 

chains 

Systematic 
literature 
review 

Carbon-footprint management 
and sustainable supply-chain 

practices 

Govindan et al. 
(2020) 

International 
Multi-tier supply 

chains 

Systematic 
literature 
review 

Sustainability tensions and 
conceptual framework 

development in multi-tier 
supply chains 

Villena & 
Dhanorkar 

(2020) 

Global / 
multi-country 

Global supply chains 
Quantitative 

empirical 
study 

Institutional pressures, 
managerial incentives, and 

carbon transparency 

Liu et al. 
(2022) 

International 
Supply-chain 
management 

State-of-the-
art review 

Blockchain-based digital twins 
for supply-chain traceability, 
integration, and management 

Bager et al. 
(2022) 

Coffee supply 
chain / 

Honduras 
context 

Agro-food / coffee Case study 
Opportunities and limitations of 

blockchain for sustainable 
supply-chain traceability 

Lintukangas et 
al. (2022) 

Finland 
Cross-sector supply 

chains 

Quantitative 
empirical 

study 

Determinants of organizational 
engagement in supply-chain 

carbon management 

Hettler & Graf-
Vlachy (2023) 

International 
Cross-sector supply 

chains 

Systematic 
literature 
review 

Scope 3 carbon-emission 
reporting as an enabler of 

supply-chain decarbonization 
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Author/Year Country Industry/Sector 
Research 
Method 

Main Research Focus 

Stenzel & 
Waichman 

(2023) 
International 

Cross-sector supply 
chains 

Conceptual / 
analytical 

study 

Supply-chain data sharing for 
improving Scope 3 emissions 

measurement 

Eckerman et al. 
(2023) 

United States Utility supply chains 

Practice-
oriented / 

conceptual 
study 

Strategies for decarbonizing 
utility supply chains and 
addressing value-chain 

emissions 

Alotaibi et al. 
(2024) 

International 
Cross-sector supply 

chains 

Conceptual / 
analytical 

study 

Blockchain-enabled carbon 
accountability, transparency, 
traceability, and verification 

Butt et al. 
(2024) 

Cross-sector / 
international 

Circular supply 
chains 

Empirical 
study 

Supplier engagement 
mechanisms for reducing Scope 

3 emissions 

Liew & Cao 
(2024) 

Cross-sector Green supply chains 
Quantitative 
/ analytical 

study 

Green supply-chain 
management and carbon 

accountability 

Mathur & 
Bansal (2024) 

Cross-sector Supply chains 

Technology-
focused 

analytical 
study 

IoT-enabled measurement and 
quantification of Scope 3 
supply-chain emissions 

Zhang et al. 
(2024) 

China 
Low-carbon supply 

chains 

Evolutionary 
game 

analysis 

Blockchain traceability 
adoption and stakeholder 

behavior in low-carbon supply 
chains 

Borchardt et al. 
(2025) 

International 
Sustainable supply 

chains 

Systematic 
literature 
review 

Scope 3 emissions 
management, practices, 

challenges, and research gaps 
Raynor & 

Gopalakrishnan 
(2025) 

Cross-sector 
Corporate supply 

chains 

Conceptual / 
analytical 

study 

Environmental attribute 
certificates as a mechanism for 

Scope 3 decarbonization 
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Note. Table 1 summarizes the principal characteristics of the 25 studies included in the systematic 
review according to author and publication year, geographical context, industry or sector, research method, 
and main research focus. 
4.2 Publication Trends 

The publication trends showed rising academic interest in the decarbonization of the supply-chain 
during the review period. Older research mainly focused on sustainable supply-chain management, carbon 
accounting, environmental performance and sustainable practices of the suppliers (Ghosh et al., 2020). More 
recent research began to integrate Scope 3 emissions, net zero targets, traceability (digital) aspects, carbon-
data transparency, and advanced technologies (Borchardt et al., 2025). Blockchain, artificial intelligence, IoT 
technologies, digital twins and carbon accounting platforms are just a few examples of a new paradigm of 
sustainability management, moving away from traditional sustainability management and toward digital 
supply-chain decarbonization (Lee et al., 2026). The pattern indicated that the amount of research related to 
carbon transparency has been growing over the last few years, thanks to technological development and 
growing organizational pressure toward carbon transparency. 
4.3 Geographic Distribution 

The geographical analysis revealed that the topic of decarbonizing the supply chain had been addressed 
in research in various and different national and institutional settings. Research from the developed countries 
typically focused on sophisticated carbon reporting, digitalization, regulatory requirements and reporting, 
supplier transparency and net-zero approaches. Comparatively, the studies undertaken in the emerging 
economies focused more on implementation capacity, supplier development, technological readiness, 
infrastructure constraints and institutional constraints (Jia et al., 2018). Meanwhile, the review found 
reasonably weak evidence from a few under-researched and under-represented areas. This geographical 
disparity indicated the need for more empirical research of decarbonization approaches in settings with less 
digital infrastructure, loose or complex supply chains, and changing environmental regulations. 
4.4 Methodological Distribution 

The reviewed studies used various methodological approaches as it is an interdisciplinary field of 
study. Overall, quantitative studies typically explored the relationships between different sustainability 
practices, supplier capabilities, technology adoption, environmental performance and carbon outcomes. 
Qualitative studies were used to gain deeper insight into organizational practices, supplier relationships, 
barriers and within the governance processes. Case-study research proved to be very helpful in understanding 
how digital technologies and carbon-management efforts have been used or not in particular settings of the 
supply chain (Bager et al., 2022). The mixed-method studies were based on quantitative patterns and 
contextual explanations whilst the conceptual studies provided frameworks and propositions relating to 
decarbonization mechanisms. The methodological variety helped to broaden the scope of the literature, but 
there was significant variability in the design and outcome measures of all the studies, which made it difficult 
to make direct comparisons across studies (Guo et al., 2025). 
4.5 Theoretical Perspectives 

Various theories were used to explain how supply-chain decarbonization can be achieved in literature. 
Stakeholder Theory was one of the explanations for the role of the stakeholders, namely the customers, 
regulatory bodies, the investors, suppliers and others, in the carbon-management practices of corporations. 
The institutional theory focused on regulatory, normative and competitive pressures that motivate the 
organization to implement sustainability and disclosure practices. The Resource Based View and Dynamic 
Capabilities (RBDC) provided the lens to emphasize the role of organizational resources, technological 
capabilities, knowledge and adaptive capacity to realize the decarbonization goals. Transaction Cost Theory 
provided answers to the coordination of suppliers, sharing information, monitoring and governance 
arrangements. Theoretical frameworks based on technology were also used to understand the adoption and 
implementation of digital traceability technologies (Zhang et al., 2024). These views revealed that 
decarbonization was not a single explanatory mechanism, but rather comprised technological, relational, 
organizational and institutional aspects. 



                                                                                                                                                   

296 
  

Journal of Business Insight and Innovation 
Volume 5 Issue 8, 2026 

ISSN-p: 3006-2284, ISSN-e: 3006-0982 
https://insightfuljournals.com/ 

Title: Decarbonization and Sustainable Supply Chains: A Systematic Review of Supplier Engagement, Digital 
Traceability, and Carbon Governance 

4.6 Supplier Engagement Findings 
Engaging suppliers was identified as a key enabler to take decarbonization actions beyond the confines 

of an organization. Butt et al. (2024) found that the thematic synthesis identified practices that are important 
for suppliers to engage in: supplier collaboration, supplier development, sustainability requirements, carbon-
reduction targets, incentives, knowledge sharing, training, and information exchange. Coordinated strategies 
seemed to be especially significant when suppliers did not possess technical information or carbon measuring 
tools. This supplier development allowed focal organizations to increase environmental capacity in their 
supply chains, and carbon targets and sustainability requirements set their expectations on emissions 
performance (Cloutier et al., 2019). This suggested that the optimal way to engage suppliers involved two 
types of tools: the supportive tools (knowledge sharing, capability development and others) and the 
accountability tools (targets, monitoring and sustainability requirements). 
4.7 Digital Traceability Findings 

Digital traceability was always linked to the enhancement of visibility of carbon-related information 
in the supply-chain networks. The implementation of carbon tracking, supplier-level data collection, 
information sharing and product-level carbon measurement allowed organizations to better understand their 
sources of emissions and track Scope 3 emissions (Stenzel & Waichman, 2023). Various technologies such 
as blockchain, Internet of Things (IoT), artificial intelligence (AI), big-data analytics, cloud platforms, smart 
sensors, digital twins, and carbon-accounting systems were used for various parts of this process. The use of 
IoT and sensors enabled data collection over time (Mathur & Bansal, 2024), and blockchain added increased 
reliability and security of data (Alotaibi et al., 2024). The analysis of huge amounts of data and the 
identification of carbon intensive activities were done with the help of AI and big data. The digital traceability, 
in turn, helped in the carbon measurement, transparency, data sharing and improved decisions on 
decarbonization. 
4.8 Carbon Governance Findings 

A key mechanism that arose in the process of turning carbon information into carbon responsibilities 
and action was carbon governance. The literature reviewed highlighted carbon-reporting systems, carbon 
emission disclosure, sustainability standards, monitoring, compliance, and regulation (Shi et al., 2025). 
Governance systems provided clarity on roles and responsibilities of focal organizations and suppliers and set 
expectations on carbon-data provision and emission reduction. The monitoring and reporting also helped to 
enhance transparency, enabling organizations to assess the performance of their suppliers and make progress 
towards their carbon targets. Based on the synthesis, the lack of governance mechanisms to connect with 
information and accountability (Liew & Cao, 2024) is a problem with digital transparency. Carbon 
governance thus complemented engagement with suppliers and digital traceability, which are instruments for 
coordinated decarbonization, with its standards, responsibilities and control mechanisms. 
4.9 Implementation Challenges 

While there were great advantages to be gained by engaging suppliers, the key challenges identified 
in the literature reviewed were significant. Technological challenges encompassed lack of infrastructure, 
interoperability issues, cyber security and data-integration problems. Organizational barriers included lack of 
skills and capacities, lack of resistance to change, lack of digital skills and lack of coordination of multiple 
actors in supply chains. Another key constraint was financial -- the cost of implementing technologies and 
gathering good quality supplier information, especially with smaller suppliers. Issues that arose were 
incomplete and inconsistent carbon information, non-standardized and difficult to verify carbon information 
(Hettler & Graf-Vlachy, 2023). There were also differences in regulations between countries, making global 
supply chain reporting and compliance more complex. Other factors that hindered transparency were supplier 
resistance and a lack of willingness to share sensitive information. 

Overall, the findings indicated the need for interplay between supplier engagement, digital traceability, 
technological capabilities and carbon governance for a supply chain to become decarbonized. Supplier 
engagement helped to ensure participation; digital technologies increased carbon visibility; and governance 
mechanisms helped to give carbon information a sense of accountability and coordinated action (Bux et al., 
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2026). Nevertheless, the technological, organizational, financial, data related, supplier related and regulatory 
factors remained as barriers to implementation, which also calls for important future theoretical and empirical 
studies. 
5. Discussion 
5.1 Supplier Engagement and Supply Chain Decarbonization 

The results highlight the importance of supplier engagement as a strategy for expanding 
decarbonization efforts beyond the company's own scope of action, with a specific focus on Scope 3 emissions 
(Butt et al., 2024). Knowledge sharing, supplier development, technical assistance and other collaborative 
efforts such as joint sustainability projects can help build supplier capacity to measure and reduce emissions 
(Cloutier et al., 2019). Carbon targets, sustainability requirements, incentives, and performance monitoring 
offer more formal pathways to link supplier behavior with organizational climate goals, compared to the 
current situation. The synthesis suggests that collaboration and compliance are not enough on their own but 
need to be combined to achieve improved conditions for continued cooperation from suppliers and emissions 
reduction. 
5.2 Digital Traceability and Carbon Transparency 

The review also shows that digital traceability can help overcome some of the ongoing challenges in 
the carbon visibility in complex supply chains. The collection, tracking and sharing of carbon data by suppliers 
help firms more easily identify sources of carbon emissions and measure their carbon performance (Stenzel 
& Waichman, 2023). This is especially true of Scope 3 emissions, which are often the subject of limited 
information and estimations, affecting the accuracy of emissions measurements (Hettler & Graf-Vlachy, 
2023). Carbon data, however, can only have meaningful impacts when they are reliable, standardized, 
interoperable, and shared between supply chain partners (Lee et al., 2026). 
5.3 New Technologies and Decarbonization 

Digital technologies offer unique, but complementary, carbon management capabilities. Blockchain 
ensures data integrity, transparency and verification (Alotaibi et al., 2024), and IoT devices and smart sensors 
can help to gather operational and emission data continuously (Mathur & Bansal, 2024). AI and big-data 
analytics enable the understanding of complex data sets and understanding of emission hotspots, while digital 
twins and cloud platforms enable simulation, integration and information sharing (Liu et al., 2022). But 
implementation costs and infrastructure restrictions, interoperability issues, and lack of digital skills can limit 
these technological benefits (Bager et al., 2022). 
5.4 Carbon Governance and Accountability 

The results also highlight that better carbon information does not necessarily result in carbon emissions 
reductions. Carbon governance mechanisms offer tools that help to convert information into organizational 
responsibility and action. Requirements of standards, reporting and disclosure, monitoring systems, 
compliance mechanisms and clearly defined accountability structures set expectations for focal firms and 
suppliers (Shi et al., 2025). Governance is thus important to establish an institutional basis for making carbon 
transparency into credible decarbonization practices (Liew & Cao, 2024). 
5.5 Integration of the Three Areas 

The review in totality provides a holistic picture of sustainable supply-chain decarbonization. Supplier 
engagement creates participation and capabilities, digital traceability creates credible carbon visibility, and 
carbon governance creates carbon accountability and coordinated action (Ghosh et al., 2020). The dimensions 
are thus interwoven and not independent. They offer a more robust approach to measuring Scope 3 emissions, 
reporting on carbon, holding suppliers accountable, cutting emissions, and ultimately, creating more 
sustainable supply chains (Bux et al., 2026). 
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Figure 2 
Integrated Conceptual Framework for Supply Chain Decarbonization through Supplier Engagement, Digital 
Traceability, and Carbon Governance 

 
Note. The figure represents the integrated framework created based on the results of the systematic 

review and the relationship between supplier engagement, supplier participation and collaboration, digital 
traceability, carbon measurement and transparency, carbon governance and accountability, emission reduction 
and the decarbonization of the supply-chain. All the activities in the decarbonization processes are affected 
by contextual factors and enabling governance mechanisms. 
6. Research Gaps and Future Research Agenda 

The systematic review revealed significant gaps in the theoretical, methodological, empirical and 
technological literature on decarbonization of the supply chain. Although in theory, the research on the topic 
so far is still fragmented, with suppliers being engaged as a separate topic and digital traceability as a separate 
one, and carbon governance as a separate one. The research should be conducted in the future using a multi-
theoretical perspective to better understand how relational, technological, organizational and institutional 
mechanisms interact to support decarbonization. There is also a need for more theory to account for new forms 
of digital carbon governance and accountability. 
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In terms of methods, limited longitudinal and mixed-method research hinders the understanding of the 
evolution of decarbonization practices over time. Longitudinal and cross-country designs, as well as supplier-
level designs, should be used in future studies to bring out the differences in institutional conditions and 
implementation processes. However, empirical evidence is scarce in developing economies, SMEs, multi-tier 
supply chains and Scope 3 emissions, which suggest greater context in need of investigation. 

There are also technological gaps to be addressed, including AI-based carbon-accounting solutions, 
scalability of blockchain technology, integration of IoT solutions, digital-twin technology and carbon-data 
interoperability. Future work should include a study on the ability of those technologies to deliver measurable 
emission reductions, as well as increasing transparency. Further research is needed on supplier digital 
capability, carbon-data standardization, regulatory differences, and governance mechanisms of carbon 
information generated by AI, to improve accountable and sustainable supply-chain decarbonization. 
7. Practical and Policy Implications 

The results have implications for supply-chain managers, suppliers, policy makers and technology 
providers looking to further sustainable supply-chain decarbonization. The findings highlight how critical it 
is to increase supplier collaboration, knowledge sharing, capability building and establish clear carbon-
reduction goals for supply-chain managers. In addition, managers need to create effective carbon-data sharing 
processes and weave supplier carbon performance into procurement, monitoring and sustainability decisions. 

The results underscore the importance for suppliers to build up their capacities to measure, report and 
share emissions accurately and in a digital way. Suppliers need to make carbon reporting more transparent 
and meaningful and engage more actively in collaborative decarbonization efforts with focal firms. This 
participation can further enhance environmental capability, and adherence to new carbon obligations. 

At the policy level, there is a need for uniform carbon reporting and disclosure standards to enhance 
the consistency and comparability of carbon data along supply chains. Financial, technical and capacity 
building assistance should be provided to SMEs that could be more disadvantaged in technology adoption, 
and policymakers should support the introduction of digital carbon-traceability systems. 

Carbon-data platforms are also another crucial aspect of the technology providers' job: creating 
interoperable platforms that will be able to connect data from organizations and from different tiers of 
suppliers. More attention needs to be given to ensuring the accuracy, transparency, verifiability, and 
compatibility of data, including ensuring that digital technologies contribute to reliable carbon measurement, 
accountability, and emissions reduction through supply-chain networks. 
8. Conclusion 

The present systematic literature review aimed at bringing together the research on the topic of supplier 
engagement, digital traceability and carbon governance, to offer an integrated understanding of decarbonizing 
supply chains in the context of sustainable supply chains. The results showed that supplier engagement is a 
must-have for going beyond the boundaries of organizations and specifically addressing Scope 3 emissions. 
Participation and the ability to reduce carbon emissions among suppliers can be enhanced through 
collaboration, supplier development, carbon targets, sustainability requirements, incentives, and knowledge 
sharing. The use of digital traceability also plays a role in decarbonization by enhancing carbon measurement, 
sharing, visibility and transparency in and across complex supply chains. Blockchain, IoT, AI, big-data 
analytics, digital twins, and carbon-accounting platforms offer complementary capabilities to collect, 
integrate, verify and analyze carbon information. 

The review also underscored the importance of carbon governance to turn carbon information into 
accountability and action through standards, reporting and disclosure, monitoring and compliance processes. 
But financial costs, lack of digital infrastructure and data quality, interoperability, supplier resistance, 
capability gaps, and regulatory differences continue to hinder effective implementation. The integrated 
approach proposed adds to the existing literature by showing that the three elements of the proposed 
framework (supplier engagement, digital traceability and carbon governance) can be mutually reinforcing 
tools to help reduce emissions and to build sustainable supply chains. Further studies are needed based on the 
application of this approach for the application of the approach in the future should be extended through 
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longitudinal, cross-country, and supplier-level research, with more focus on SMEs, emerging economies, 
multi-tier supply chains, Scope 3 emissions, carbon accounting with the help of AI, data standardization, and 
governance of emerging digital carbon technologies. 
Contribution of Authors 

All the authors participated in the ideation, development, and final approval of the manuscript, making 
significant contributions to the work reported. 
Conflict of Interest Statement 

The authors declare no conflict of interest. 
Funding Statement 

This research received no external funding. 
Informed Consent 

Informed consent was obtained from all participants.  
Data Availability 

This study relies exclusively on publicly available secondary sources, including corporate disclosures, 
industry reports, and peer-reviewed literature, all of which are cited in the References section. 
References 
Ahmed, S., Zaidi, S. S. Z., & Zohaib, S. (2026). Maritime transport transformation and supply chain 

disruptions: A systematic literature review of challenges and carbon emission reduction strategies. 
Journal of Business and Management Research, 5(1), 69–87. 
https://doi.org/10.5281/zenodo.18618204 

Ahmed, S., Zaidi, S. S. Z., Zohaib, S., & Imran, M. (2026). Developing and validating a measurement scale 
for maritime transport changes, supply chain disruptions, challenges, and carbon emission reduction 
efforts. Scientific Journals Maritime University of Szczecin, Zeszyty Naukowe Politechniki Morskiej 
w Szczecinie, 86(158). https://doi.org/10.17402/687 

Alotaibi, E. M., Khallaf, A., Abdallah, A. A., Zoubi, T., & Alnesafi, A. (2024). Blockchain-driven carbon 
accountability in supply chains. Sustainability, 16(24), 10872. https://doi.org/10.3390/su162410872 

Bager, S. L., Singh, C., & Persson, U. M. (2022). Blockchain is not a silver bullet for agro-food supply chain 
sustainability: Insights from a coffee case study. Current Research in Environmental Sustainability, 
4, 100163. https://doi.org/10.1016/j.crsust.2022.100163 

Borchardt, M., Pereira, G., Milan, G., Pereira, E., Lima, L., Bianchi, R., & Carmo, A. S. D. (2025). Are 
sustainable supply chains managing Scope 3 emissions? A systematic literature review. Sustainability, 
17(13), 6066. https://doi.org/10.3390/su17136066 

Butt, A. S., Alghababsheh, M., Sindhwani, R., & Gwalani, H. (2024). Role of supplier engagement to reduce 
Scope 3 emissions in circular supply chains. Business Strategy and the Environment, 34(1), 598–611. 
https://doi.org/10.1002/bse.3994 

Bux, C., Lombardi, M., Rana, R. L., & Tricase, C. (2026). Decarbonization strategies in the wine supply 
chain: From environmental mitigation towards integrated sustainability management. Environments, 
13(4), 195. https://doi.org/10.3390/environments13040195 

Cloutier, C., Oktaei, P., & Lehoux, N. (2019). Collaborative mechanisms for sustainability-oriented supply 
chain initiatives: State of the art, role assessment and research opportunities. International Journal of 
Production Research, 58(19), 5836–5850. https://doi.org/10.1080/00207543.2019.1660821 

Dahlmann, F., & Roehrich, J. K. (2019). Sustainable supply chain management and partner engagement to 
manage climate change information. Business Strategy and the Environment, 28(8), 1632–1647. 
https://doi.org/10.1002/bse.2392 

Eckerman, J., Clémençon-Charles, E., & Brinton, S. (2023). Decarbonizing utility supply chains. Climate and 
Energy, 39(10), 9–16. https://doi.org/10.1002/gas.22343 

Ghosh, P., Jha, A., & Sharma, R. (2020). Managing carbon footprint for a sustainable supply chain: A 
systematic literature review. Modern Supply Chain Research and Applications, 2(3), 123–141. 
https://doi.org/10.1108/MSCRA-06-2020-0016 



                                                                                                                                                   

301 
  

Journal of Business Insight and Innovation 
Volume 5 Issue 8, 2026 

ISSN-p: 3006-2284, ISSN-e: 3006-0982 
https://insightfuljournals.com/ 

Title: Decarbonization and Sustainable Supply Chains: A Systematic Review of Supplier Engagement, Digital 
Traceability, and Carbon Governance 

Govindan, K., Shaw, M., & Majumdar, A. (2020). Social sustainability tensions in multi-tier supply chain: A 
systematic literature review towards conceptual framework development. Journal of Cleaner 
Production, 279, 123075. https://doi.org/10.1016/j.jclepro.2020.123075 

Guo, L., Miller, S., Zhou, W., Wei, Z., Ren, J., Huang, X., Xing, X., White, H., & Yang, K. (2025). Critical 
appraisal of methodological quality and completeness of reporting in Chinese social science 
systematic reviews with meta-analysis: A systematic review. Campbell Systematic Reviews, 21(1), 
e70014. https://doi.org/10.1002/cl2.70014 

Hettler, M., & Graf-Vlachy, L. (2023). Corporate Scope 3 carbon emission reporting as an enabler of supply 
chain decarbonization: A systematic review and comprehensive research agenda. Business Strategy 
and the Environment, 33(2), 263–282. https://doi.org/10.1002/bse.3486 

Iannizzi, C., Akl, E. A., Anslinger, E., Weibel, S., Kahale, L. A., Aminat, A. M., Piechotta, V., & Skoetz, N. 
(2023). Methods and guidance on conducting, reporting, publishing, and appraising living systematic 
reviews: A scoping review. Systematic Reviews, 12(1), 238. https://doi.org/10.1186/s13643-023-
02396-x 

Jia, F., Zuluaga-Cardona, L., Bailey, A., & Rueda, X. (2018). Sustainable supply chain management in 
developing countries: An analysis of the literature. Journal of Cleaner Production, 189, 263–278. 
https://doi.org/10.1016/j.jclepro.2018.03.248 

Karlsson, I., Rootzén, J., & Johnsson, F. (2019). Reaching net-zero carbon emissions in construction supply 
chains: Analysis of a Swedish road construction project. Renewable and Sustainable Energy Reviews, 
120, 109651. https://doi.org/10.1016/j.rser.2019.109651 

Lee, C., Miller, D., Jefferies, M., Xu, Y., Chong, H., Tsang, W. C., Rowlinson, S., & Skitmore, M. (2026). 
Governance and digital technologies for carbon data quality: A systematic review of procurement-
driven decarbonization in construction supply chains. Sustainability, 18(10), 4921. 
https://doi.org/10.3390/su18104921 

Liew, M., & Cao, J. (2024). Green supply chain management for carbon accountability. Energy Economics, 
138, 107840. https://doi.org/10.1016/j.eneco.2024.107840 

Lindsay, C., Blancquaert, I., & Rousseau, F. (2025). Tools used to appraise the quality of studies included in 
systematic reviews and meta-analyses in human genetics: A systematic review. European Journal of 
Human Genetics, 33(11), 1392–1401. https://doi.org/10.1038/s41431-025-01861-6 

Lintukangas, K., Arminen, H., Kähkönen, A., & Karttunen, E. (2022). Determinants of supply chain 
engagement in carbon management. Journal of Business Ethics, 186(1), 87–104. 
https://doi.org/10.1007/s10551-022-05199-7 

Liu, J., Yeoh, W., Qu, Y., & Gao, L. (2022). Blockchain-based digital twin for supply chain management: 
State-of-the-art review and future research directions. arXiv preprint arXiv:2202.03966. 
https://doi.org/10.2139/ssrn.4113933 

Mathur, U., & Bansal, S. (2024). Quantifying Scope 3 supply chain emissions using IoT devices. International 
Journal of Science and Research, 13(6), 1221–1228. https://doi.org/10.21275/SR24619063500 

Page, M. J., McKenzie, J. E., Bossuyt, P. M., Boutron, I., Hoffmann, T. C., Mulrow, C. D., Shamseer, L., 
Tetzlaff, J. M., Akl, E. A., Brennan, S. E., Chou, R., Glanville, J., Grimshaw, J. M., Hróbjartsson, A., 
Lalu, M. M., Li, T., Loder, E. W., Mayo-Wilson, E., McDonald, S., & Moher, D. (2021). The PRISMA 
2020 statement: An updated guideline for reporting systematic reviews. Journal of Clinical 
Epidemiology, 134, 178–189. https://doi.org/10.1016/j.jclinepi.2021.03.001 

Palaniappan, U., Jain, N., & Subramanian, N. (2026). Supply chain climate policies and focal firms' effort in 
reducing Scope 3 emissions: A longitudinal analysis of Indian firms. Business Strategy and the 
Environment. https://doi.org/10.1002/bse.71150 

Raynor, M. E., & Gopalakrishnan, S. (2025). Scope 3 decarbonization through environmental attribute 
certificates. Carbon Management, 16(1). https://doi.org/10.1080/17583004.2025.2486624 

Shaheen, N., Shaheen, A., Ramadan, A., Hefnawy, M. T., Ramadan, A., Ibrahim, I. A., Hassanein, M. E., 
Ashour, M. E., & Flouty, O. (2023). Appraising systematic reviews: A comprehensive guide to 



                                                                                                                                                   

302 
  

Journal of Business Insight and Innovation 
Volume 5 Issue 8, 2026 

ISSN-p: 3006-2284, ISSN-e: 3006-0982 
https://insightfuljournals.com/ 

Title: Decarbonization and Sustainable Supply Chains: A Systematic Review of Supplier Engagement, Digital 
Traceability, and Carbon Governance 

ensuring validity and reliability. Frontiers in Research Metrics and Analytics, 8, 1268045. 
https://doi.org/10.3389/frma.2023.1268045 

Shi, Y., Tang, C. S., & Wu, J. (2025). Are firms voluntarily disclosing emissions greener? Production and 
Operations Management, 34(8), 2363–2377. https://doi.org/10.1177/10591478251318917 

Stenzel, A., & Waichman, I. (2023). Supply-chain data sharing for Scope 3 emissions. npj Climate Action, 
2(1). https://doi.org/10.1038/s44168-023-00032-x 

Ströher, T., Körner, M., Paetzold, F., & Strüker, J. (2025). Bridging carbon data's organizational boundaries: 
Toward automated data sharing in sustainable supply chains. Electronic Markets, 35(1). 
https://doi.org/10.1007/s12525-025-00779-7 

Tidy, M., Wang, X., & Hall, M. (2015). The role of supplier relationship management in reducing greenhouse 
gas emissions from food supply chains: Supplier engagement in the UK supermarket sector. Journal 
of Cleaner Production, 112, 3294–3305. https://doi.org/10.1016/j.jclepro.2015.10.065 

Villena, V. H., & Dhanorkar, S. (2020). How institutional pressures and managerial incentives elicit carbon 
transparency in global supply chains. Journal of Operations Management, 66(6), 697–734. 
https://doi.org/10.1002/joom.1088 

Zhang, C., Xu, Y., & Zheng, Y. (2024). Blockchain traceability adoption in low-carbon supply chains: An 
evolutionary game analysis. Sustainability, 16(5), 1817. https://doi.org/10.3390/su16051817 

 


