<@ sustainability

Systematic Review

Are Sustainable Supply Chains Managing Scope 3 Emissions?
A Systematic Literature Review

Miriam Borchardt 1*©, Giancarlo Pereira 202, Gabriel Milan 1©, Elisabeth Pereira 3(2, Leandro Lima 1®),

Renata Bianchi ! and Annibal Scavarda do Carmo

check for
updates

Academic Editor: Giada La Scalia

Received: 19 May 2025
Revised: 29 June 2025
Accepted: 30 June 2025
Published: 2 July 2025

Citation: Borchardt, M.; Pereira, G.;
Milan, G.; Pereira, E.; Lima, L.; Bianchi,
R.; Scavarda do Carmo, A. Are
Sustainable Supply Chains Managing
Scope 3 Emissions? A Systematic
Literature Review. Sustainability 2025,
17,6066. https://doi.org/10.3390/
sul7136066

Copyright: © 2025 by the authors.
Licensee MDP], Basel, Switzerland.
This article is an open access article
distributed under the terms and
conditions of the Creative Commons
Attribution (CC BY) license

(https:/ /creativecommons.org/
licenses /by /4.0/).

4

Department of Production Engineering, Polytechnic School, Vale do Rio dos Sinos University (UNISINOS),
Sao Leopoldo 93022-750, Brazil; gsmilan@unisinos.br (G.M.); limaleandro@edu.unisinos.br (L.L.);
bianchirenata@edu.unisinos.br (R.B.)

Department of Production Engineering, Paulista University (UNIP), Sao Paulo 04026-002, Brazil;
giancarlo.pereira@docente.unip.br

Department of Economics, Management, Industrial Engineering and Tourism, University of Aveiro,
3810-193 Aveiro, Portugal; melisa@ua.pt

Department of Production Engineering, Fluminense Federal University, Niteréi 24210-201, Brazil;
annibal.scavarda@unirio.br

*  Correspondence: miriamb@unisinos.br or mborchardt100@gmail.com; Tel.: +55-51984667669

Abstract

The sustainable supply chain management (SSCM) literature does not directly address
Scope 3 emissions despite their role as primary drivers of greenhouse gas emissions. This
study aims to provide an overview of the main themes through which the SSCM literature
has considered Scope 3 emissions and identify further avenues for research. A systematic
literature review (SLR) was conducted. Scopus and Web of Science were the databases
considered. Sixty-one papers were included in the analysis. Most papers focus on assessing
and estimating Scope 3 emissions, followed by papers that discuss the reporting of Scope
3 emissions. These papers shed light on how firms may not report Scope 3 emissions if
the information is negative to improve investors’ perception of the firm. The last group of
papers discusses practices and strategies to manage Scope 3 emissions. The main challenge
identified in establishing strategies to manage Scope 3 emissions is engagement with
stakeholders, as, generally, only one or two tiers of the value chain cooperate. This study is
the first to organize the literature on Scope 3 emissions under the lens of SSCM. If supply
chains are to become more sustainable, focal enterprise coordination must be effective and
leverage practices such as Scope 3 emissions metrics and measurement, data sharing, and
green product development for all stakeholders.

Keywords: Scope 3 emissions; sustainable supply chain; sustainable supply chain
management; ESG; ESG report; GHG protocol; climate change; carbon emissions

1. Introduction

It is imperative to deal with climate change and its impacts. Both international orga-
nizations like the United Nations and academic studies have highlighted the importance
of corporate commitment and actions to reduce carbon emissions [1]. Protocols that offer
guidance and standards for measuring greenhouse gas (GHG) emissions have emerged
over the years to deal with climate-warming emissions. The GHG Protocol has been widely
used in the corporate world for this purpose [2]. Most protocols define the following three
different types of GHG emissions: Scope 1 refers to direct emissions from sources owned
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or controlled by the organization itself; Scope 2 includes indirect emissions from energy
sources consumed by the organization; and Scope 3 emissions are indirect emissions from
sources that are not owned or controlled by the organization, such as suppliers [1,3].

Scope 3 emissions have been considered a responsibility of all supply-chain actors, and
focal enterprises should be the leading actors in coordinating integrated actions and the flow
of data and information [4]. Measuring, reporting, and taking actions to reduce the impacts
of Scope 3 emissions require engagement among supply-chain partners [5] to exchange
data, develop green products, and adopt green practices [4]. For many corporations, Scope
3 carbon emissions account for more than 75% of their total carbon emissions profile,
primarily driven by emissions generated by the firm’s suppliers and the transportation of
associated goods [6]. A review of corporate environmental, social, and governance (ESG)
reports reveals that Scope 3 emissions represent 99.26% of the total emissions at Nike [7],
97% at JBS—a slaughterhouse and meat producer [8]—and 75% at Google [9]. Despite the
large proportion of Scope 3 emissions in the food and beverage industry (approximately
88%), reporting in ESG reports has often been incomplete and inconsistent [6]. Land-use
change emissions, for example, are key to the food system but are only explicitly covered
by approximately 10% of companies. In addition, more than one third of companies do not
include Scope 3 emissions in their emissions reduction target [10].

The majority of the current Scope 3 emissions literature focuses on analyzing corpora-
tions” emissions reports [11,12] and proposing methods for measuring emissions [13,14].
There is no unified regulatory canvas imposing a detailed framework for measuring and
reporting Scope 3 emissions beyond the regular financial and accounting requirements [15].
As a result, reporting is highly fragmented, which risks missing the bigger picture of
supply-chain decarbonization [6]. Reporting corporate Scope 3 emissions is a critical step
toward decarbonization, but it is not yet a common practice for most firms, as it remains
voluntary under all global regulatory frameworks [4]. While some firms may be trans-
parent about their carbon footprint, others may hesitate to measure and disclose GHG
emissions because investors may penalize them for high emissions levels [16]. Thus, in
some cases, where the firms’ focus is only on showing a beautiful picture to investors, they
are strongly incentivized to publish favorable numbers that do not make them look like
heavy polluters [15].

Scope 3 emissions are significantly more complex and challenging to quantify than
Scopes 1 and 2. Barriers to the determination of Scope 3 emissions are related to the com-
plexity of supply-chain networks; the need to involve a variety of stakeholders, including
politicians, corporations, and consumers; a lack of transparency, trust, and accurate mea-
surements among supply-chain stakeholders; and the high costs associated with Scope 3
emissions management [17-19]. Consequently, decarbonizing an entire supply chain is
a remarkably complex challenge [6]. Transparency and accurate measurement of carbon
emissions throughout the supply chain (i.e., Scope 3 emissions) are needed before actions
to reduce carbon emissions can be implemented [20]. Due to the interconnectedness of
firms within a supply chain [21], a holistic perspective that considers Scope 2 and Scope 3
emissions is paramount to reducing the carbon footprint of both individual firms and the
supply chain as a whole [19].

Sustainable supply chain management (SSCM) explicitly integrates the social and
environmental dimensions with economic considerations of the triple bottom line (TBL),
focusing on forward and reverse supply chains [22,23]. Additionally, SSCM refers to man-
aging information, equity, and raw materials in collaboration with supply-chain partners
to implement the economic, social, and environmental dimensions of sustainable develop-
ment initiatives [18]. Sustainable development initiatives encompass Scope 3 emissions
management. Due to the relevancy and power of focal enterprises in a supply chain, they
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are expected to coordinate and integrate actions focused on Scope 3 emissions management
among the stakeholders [4]. In part, sustainable supply chains are complex because they
require systemic coordination of key inter-organizational business processes to improve
the long-term economic performance of an individual company and its value network [24].
Businesses need to seek effective ways to address multiple sustainable challenges at both
upstream and downstream levels. Such challenges are related to systems integration, in-
formation sharing, data availability, traceability, data security, and the priorities of each
stakeholder. The needs of each individual business must be met while simultaneously
making improvements that increase the overall sustainability of the supply chain [21].
However, the structure of a value chain is not always stable, and its boundaries can change
frequently, making it difficult to understand clearly. This dynamic nature of the chain
increases the difficulty of determining Scope 3 emissions, especially for global companies
with extensive and geographically dispersed chains [25].

Additionally, the SSCM literature has discussed supply-chain decarbonization factors.
For example, the power balance among supply-chain actors influences the adoption of
carbon emissions reduction practices [26]. Using carbon labels affects consumers’ decisions
and leverages companies to adopt decarbonization practices to obtain such labels [27].
Regulations establishing parameters for producers and avoiding greenwashing are also
mentioned as factors that promote decarbonization in supply chains [28]. Financial an-
alysts” force mitigates opportunistic behavior by reducing information asymmetry and
greenwashing practices [29]. Although the SSCM literature has discussed supply-chain de-
carbonization, the management of Scope 3 emissions and actions to reduce such emissions
in the entire value chain are not directly addressed [30]. Such an aspect is relevant despite
the necessity of their inclusion in Scope 3 emissions when considering how the value chain
should be assessed and reconfigured to reduce GHG emissions [17-19].

Considering such an academic gap, we utilize a systematic literature review (SLR) to
provide an overview of the extent to which the scattered SSCM literature has addressed
Scope 3 emissions, the main themes and subjects uncovered, and further avenues for
research and managerial practices. This study considers Scope 3 emissions from the
perspective of SSCM.

We address the following two research questions:

RQ1—What are the themes and respective subjects related to Scope 3 emissions
according to the systematic literature review on sustainable supply chain management?

RQ2—What further research avenues are identified for each theme according to the
systematic literature review of the sustainable supply chain management literature?

Understanding the main themes and respective subjects contributes to the SSCM
literature by indicating which topics are more prominent and which ones need a deeper
future analysis. Also, managerial contributions are expected to reveal some directions and
practices to improve the management of Scope 3 emissions on the entire value chain.

2. Methodology

This study utilized a comprehensive literature review to explore the interconnection
between Scope 3 emissions and SSCM. An SLR provides a well-defined process for identi-
fying, evaluating, and interpreting all available academic documents [31]. Additionally, an
SLR articulates the state of the art of a field or addresses precise research questions [28],
which is an appropriate approach for achieving the research purpose of this study.

The following five steps drove our research: (1) formulating explicit research questions
(presented in the Section 1); (2) developing inclusion and exclusion criteria, (presented in
Table 1); (3) locating and identifying studies that meet those criteria; (4) data extraction
and coding; and (5) data synthesis/analysis and reporting of the results [31,32]. Such
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steps are in line with the ones proposed by the PRISMA 2020 (Preferred Reporting Items
for Systematic Reviews and Meta-Analysis) [33]. PRISMA 2020 is a reporting guideline
designed to address the reporting of a systematic literature review [33]. It has been widely
endorsed and adopted in multiple journals, including the Sustainability journal (MDPI).
Figure 1 presents the extraction results. The PRISMA 2020 [34] checklist is provided as
Supplementary Materials.

Table 1. Inclusion and exclusion criteria.

Item

Inclusion Criteria

Observation/Exclusion Criteria

Limited date to search

Until 6 March 2024 (i.e., the final
date of the database search).

Excluded papers published after 6 March 2024.

Database definition

Scopus and Web of Science.

Web of Science and Scopus are the most
recognized and important international
scientific databases [35].

Papers from other databases were

not considered.

Search strings definition

“SUSTAINABLE SUPPLY CHAIN”
AND “SCOPE 37, “SUPPLY
CHAIN” AND “SCOPE 3”, and
“SCOPE 3” AND “DISCLOSURE”

Based on research questions focusing on how
the sustainable supply-chain literature has
discussed Scope 3 emissions. Publications that
addressed only Scope 1 and Scope 2 emissions
without mentioning Scope 3 were excluded.

Search filter Within Title, Abstract, Keywords.
Language Only records in English. Other languages were not considered.
Type of records Only articles and reviews. Other types of records were not considered.
Type of publication Only peer-reviewed journals. Other types of publications were not considered.

Categories within the database

In Scopus: fields included are
environmental science; engineering;
business, management, and
accounting; energy; social science;
economics, econometrics, and
finance; decision science; earth and
planetary sciences; and

computer science.

In Web of Science: fields included
environmental science; green
sustainable science technology;
management; business finance;
environmental studies; business;
engineering environmental;
computer science and information
systems; engineering
manufacturing; operations research
management; engineering
biomedical; engineering electrical
and electronic; engineering
industrial; food science technology;
information science; and materials
science and biomaterials.

Other categories were not considered.
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Identification of studies via databases
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Figure 1. Identification of studies via databases.

Two researchers performed the identification and screening processes. Mendeley soft-
ware (version 2.109.0.148) was used to make the selected articles available to all researchers.
The last step in the paper selection consisted of carefully reading each paper, coding it,
and extracting the data. One researcher performed the coding manually and inductively
after reading the papers. Then, the other two checked them later. An Excel (version 2505)
spreadsheet was used to organize the codes, initially indicated by different colors.

Finally, after reading the papers and based on the established codes, we observed three
prevalent themes into which the papers could be classified. The first theme, “Assessing
Scope 3 Emissions”, encompassed 38 papers that either propose or evaluate and compare
methods for assessing Scope 3 emissions. The codes related to this theme encompass
measuring, evaluating, accounting, assessing, monitoring, and controlling Scope 3 emis-
sions. The second theme, “Disclosing Scope 3 Emissions”, included 15 studies that analyze
whether and/or how Scope 3 emissions have been presented in sustainability companies’
reports. This theme groups papers that present disclosure, reporting, and communicating
codes. The last theme, “SSCM Practices Related to Scope 3 Emissions”, included 12 papers
that explicitly identify strategies and practices in supply chain management related to
Scope 3 emissions. The codes in this theme are related to relationship and engagement,
circular economy and certification, transparency and information flow, and emissions
management. Four papers were classified into two themes.

3. Results
3.1. General Context

The analysis of the selected papers (as seen in Table 2) indicates a prevalence of the
theme “Assessing Scope 3 Emissions”. Prior to 2019, papers on the two other themes were
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relatively scarce. Articles on the reporting of Scope 3 emissions became more abundant
after 2020, reflecting a growing organizational commitment to making ESG strategies and
practices known to investors and the market. The third theme, “SSCM Practices Related to
Scope 3 Emissions”, became more evident after 2023. The relative scarcity and newness of
the literature reinforce the novelty of the subject and highlight how challenging the path to
building an integrated view of Scope 3 emissions is.

Only three papers of the identified papers were from journals related to supply chains
or logistics, as follows: Supply Chain Management, International Journal of Logistics
Management, and Journal of Business Logistics. Most of the papers included in this SLR
were published in the Journal of Cleaner Production (12 papers), followed by Business
Strategy and the Environment (four papers), Sustainability (two papers), and Resources,
Conservation and Recycling (two papers).

Table 2. Theme of the papers and journal.

Prevalent Theme in the Paper

Disclosing or ~ SSCM: Strategies

Reference AAccoqnting or Reporting and Practices Journal
ssesm‘ng.Scope Scope 3 Related to Scope
3 Emissions Emissions 3 Emissions
[36] v Environmental Engineering Research
[1] 4 Journal of Manufacturing Technology Management
[37] 4 Supply Chain Management
[6] v Business Strategy and the Environment
[38] v Journal of Cleaner Production
(3] v Sustainability Science
[39] 4 Environment, Development and Sustainability
[40] v Environmental Pollution
[41] v Internat.ional Journal of Operations and
Production Management
[10] v Journal of Cleaner Production
[42] v Sustainability
[43] v Journal of Financial Stability
[44] v Internatvional Journal of Energy Economics
and Policy
[45] v Society and Business Review
[14] v Ecological Economics
[46] v Journal of Cleaner Production
[47] v Environmental Science and Pollution Research
[48] v Journal of Cleaner Production
[13] v Circular Economy
[49] 4 Oxford Open Climate Change
[50] v Financial Analysts Journal
[51] v Environmental Science and Policy
[12] v International Journal of Sustainability in

Higher Education

[52] v Journal of Sustainable Finance and Investment
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Table 2. Cont.

Prevalent Theme in the Paper

Disclosing or

SSCM: Strategies

Reference Accot{nting or Reporting and Practices Journal
Assesm'ng.Scope Scope 3 Related to Scope 3
3 Emissions Emissions Emissions
[53] v Cogent Business and Management
[18] v International Journal of Logistics Management
[54] v v Journal of Industrial Ecology
[55] v v Environmental Impact Assessment Review
[56] v Journal of Cleaner Production
[57] v Chemical Engineering & Technology
[58] v Frontiers in Sustainable Food Systems
[30] v CorPorate Social Responsibility and
Environmental Management

[59] v Environmental Research Letters
[60] v Environmental Science and Technology
[61] v Journal of Business Logistics
[62] v Journal of Sustainable Tourism
[63] v Cleaner Production Letters
[16] 4 Production and Operations Management
[19] v International Journal of Production Economics
[64] v Sustainability
[65] v Journal of Cleaner Production
[66] v Resources, Conservation and Recycling
[67] v v Journal of Industrial Ecology
[68] v v Journal of Cleaner Production
[20] v Business Strategy and the Environment
[4] v Business Strategy and the Environment
[69] 4 Resources, Conservation & Recycling
[70] v Building and Environment
[71] v Renewable and Sustainable Energy Reviews
[72] v Environmental Research Letters
[17] v Journal of Cleaner Production
[73] v Journal of Cleaner Production
[74] v Journal of Cleaner Production
[75] v Building and Environment
[76] v Carbon Management
[77] v Sustainable Production and Consumption
[78] v Building and Environment
[79] v Journal of Cleaner Production
[80] 4 Business Strategy and the Environment
[81] v Journal of Cleaner Production
[82] v Environmental Science and Technology
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3.2. Assessing Scope 3 Emissions

According to our review, measuring, accounting, assessing, monitoring, and control-
ling Scope 3 emissions are the most studied topics within the literature, likely due to the
myriad methods available for quantifying Scope 3 emissions and the challenges inherent
in gathering accurate data. The GHG Protocol is widely accepted as the foundation for
determining organizational carbon footprint, while other methods, such as life cycle assess-
ment (LCA), describe the carbon footprint of individual products. Because supplier-specific
data are generally limited across global supply chains [48], the GHG Protocol guidance
allows for modeling using industry-average data or generic LCAs to complete a full Scope
3 emissions footprint [49]. Input—output analysis and multi-regional input—output analysis
are also frequently used in the literature [54].

Studies evaluating the carbon footprint of nations, regions, or sectors are the most
abundant in the studied literature. The pioneering paper on this theme was written in 2009
and studied Scope 3 emissions in the U.S. economic sector [82]. The results showed that
enterprises can successfully quantify a large portion of their total upstream carbon footprint
by collecting full emissions information from only a handful of direct suppliers. The second
oldest study estimated the Scope 3 emissions from the Australian ambulance service [81].
Other areas of study include, for example, the Turkish industrial sector [77], Korean
automobile industry [36], textile sectors in Brazil [39] and Bangladesh [40], European equity
funds [14], and stadium construction and operation in Qatar [13]. Most studies confirmed
that Scope 3 emissions account for around 75% to 90% of the total carbon footprint declared
by the firms in their sustainability reports [49].

Several studies mapped the primary sources of Scope 3 emissions. For European
telecommunication companies, these sources include purchasing goods, using solid prod-
ucts, commuting employees, and capital goods [71]. In a Chinese municipality, food, water,
steel, cement, and fuel are critical sources of Scope 3 emissions [73].

The studied literature seems to agree that measuring Scope 3 emissions is influenced
by the flow of information among supply-chain partners. This implies that accurate, timely,
trusted, and valuable information should be available to the firm that is measuring its
emissions, which demands supply chain integration [1,36].

3.3. Disclosing Scope 3 Emissions

A pioneering publication analyzing the Carbon Disclosure Project (CDP) firms’ re-
sponses from 2003 to 2010 revealed that the quality of Scope 3 emissions reporting did not
improve over that period [80]. While Japanese and European Union firms increased trans-
parency during the period, American firms decreased transparency. Another study, nine
years later, also emphasized a lack of transparency, incompleteness, and inconsistency in re-
porting Scope 3 emissions [54]. Inconsistency and lack of transparency were also evidenced
in a study of global food and beverage manufacturers [10,63]. Data quality—including
availability, comparability, and consistency—remains problematic to this day [6,54].

As long as the reporting of Scope 3 emissions is voluntary, firms will only participate
if they anticipate a tangible financial benefit. Using information gathered from the annual
reports of 81 early adopters committed to the Paris Agreement Initiative, [64] revealed that
48% of companies were behind target concerning Scope 3 emissions. In addition, Scope
3 reporting is often used for greenwashing—purposely spinning information disclosure
to lead to a better image or perception of a firm than the actual behavior of the firm
would justify [54]. In other words, firms may purposely disclose positive climate-related
information while withholding negative information to avoid sending negative signals
about their environmental behaviors to stakeholders [16].
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Several factors can lead to high-quality Scope 3 reporting. A systematic literature
review on corporate Scope 3 emissions reporting found that regulation and measurement
standards are the main factors influencing the reporting of Scope 3 emissions [6]. Investor
pressure, customer requirements, governance, and leadership commitment also play a
role [54]. While perceived financial gains may also induce firms to report Scope 3 emis-
sions [44], there is no evidence that the disclosure of Scope 3 emissions impacts earnings
management for U.K. firms [53].

Low levels of executive and manager experience with required corporate processes for
Scope 3 reporting make current policy making ineffective [6]. The high transaction costs of
engaging stakeholders to measure and manage emissions are another barrier inhibiting
detailed and accurate disclosure of Scope 3 emissions [17,54]. The country where a firm is
headquartered also significantly influences the level of detail in Scope 3 reports [63]. Some
countries have stricter regulations concerning GHG emissions than others; however, firms
might engage in different reporting behaviors in various countries rather than follow the
most rigorous reporting standards across all countries. Country-level carbon accounting
should be connected to firms’ emissions assessments [63].

Supplier engagement can also hinder the reporting of Scope 3 emissions due to how
firms manage information (e.g., sometimes without transparency or trustworthiness), differ-
ent perceptions of the rules and purposes for managing emissions, and fear of interference
from the focal enterprise [4]. As a result, some corporations’ sustainability reports only
covered part of the value chain, considering the first and second tiers of suppliers within the
supply chain [10]. Carbon footprint data are typically available only for large companies
and may be nonexistent for small- and medium-sized enterprises, further inhibiting an
accurate assessment of Scope 3 emissions [45,54].

To overcome the challenges and barriers related to the disclosure of Scope 3 emis-
sions, the literature recommends developing frameworks for integrating financial accounts
within the regional, national, and global economies [65]. Harmonizing emissions account-
ing methodologies through appropriate metrics and standards is also critical [63]. Smaller
businesses beginning their sustainability journey may need additional technology and edu-
cational resources for accounting and carbon emissions reporting [63]. Despite comprising
the most significant percentage of Scope 3 emissions, service sectors (e.g., public adminis-
tration, defense, education, and health) have largely been ignored in GHG inventories [67].
Several studies have also raised concerns as to whether it is even feasible for companies
to account for their indirect emissions from the whole value chain [10]. In agricultural
production, for example, where a focal firm has many suppliers, for some small-sized
companies and those located in different geographic regions, it may be challenging to
collect accurate Scope 3 emissions data.

3.4. SSCM Strategies Related to Scope 3 Emissions

SSCM requires collaboration among supply-chain partners to implement the economic,
social, and environmental dimensions of sustainable development initiatives [18]. A bib-
liometric analysis suggests redesigning focal firms’ business models considering circular
economy, reverse logistics, digitalization of logistics, and supply chain practices to leverage
sustainable supply chains [18]. Although they did not directly consider Scope 3 emissions
in their analysis, the authors reinforced the substantial pressure faced by companies to
adopt such practices and coordinate actions through the entire supply chain.

Engagement among focal enterprises and stakeholder groups is essential to obtain,
process, and transfer relevant climate-change-related information and account for Scope 3
emissions [83]. Climate change information that partners should share includes emissions
and environmental performance data from supplier plants, transportation and distribution
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data, and investment plans for climate change initiatives. However, in 1191 of 2877 cases
surveyed from 2014 to 2017, firms explicitly declared that they did not engage with any
of their supply-chain partners on climate change actions. Among the firms that declared
engagement with supply-chain partners, 28% of firms engaged with customers only, while
24% engaged with both suppliers and customers, and 21% with suppliers only. Few
firms engage with both customers and suppliers, as well as other stakeholders, such as
universities and industry associations.

Three types of climate change engagement with supply-chain partners [83] are pre-
sented in the literature. The first is basic engagement in which information gathering
primarily consists of firms’ preliminary efforts to address information uncertainty by ob-
taining an initial or revised assessment of their Scope 3 emissions. It is principally driven
by a concern for establishing baseline data on Scope 3 emissions rather than considering
its effect on process and product improvements within the focal firm. The second type
of engagement, transactional engagement, entails a more proactive attitude toward pro-
cessing and utilizing GHG emissions data—calculating carbon footprints and identifying
performance improvement opportunities. Transactional engagement exemplifies firms’
efforts to go beyond initial information uncertainties stemming from a lack of Scope 3
emissions data and integrate climate change concerns into supplier engagement. The last
type, collaborative engagement, results when firms include both upstream and down-
stream partners in their engagement practices and strategies. It includes informal and ad
hoc communication through personal letters, phone calls, meetings, discussion groups,
web-based communication platforms, and sustainability events.

Numerous factors inhibit gathering information, establishing sustainability commit-
ments, and managing Scope 3 emissions throughout the value chain, such as transaction
costs, power, responsibility allocation, uncertainty and competition, location contingency,
and economic performance [17]. Scope 3 emissions management extends the responsibili-
ties of the focal firm upstream and downstream in the value chain, amplifying governance
costs due to the multiple transaction partners at each stage. The GHG Protocol has paid
attention to Scope 3 emissions. The ambition is to use the power of MNCs in their supply
chains to drive emissions measurements and management throughout the value chain.
Power must be discussed because the presumption that MNCs can leverage GHG gover-
nance through the value chain is the understated premise of the GHG proposal. In that
sense, power is more than an influence on transaction costs; possession or lack of power
will certainly influence a firm’s strategies to extract information from a transaction partner.
Responsibility allocation refers to the legitimacy and coherence with which accountability
is distributed and accepted through the value chain, influencing both transaction costs and
the acceptance of power. Responsibility allocation is a premise of the GHG proposal and,
to a certain extent, a premise within the SSCM’s structure. Risks such as climate-change
effects, regulation changes, supply-chain partners with perceived financial or technological
or ethical risks, and scarcity of resources can increase uncertainty. Also, competition could
be affected by the development of new technologies and new product designs, which
require adjusting the supply chain. Location contingency acknowledges that significant
proportions of emissions are not within the direct control of firms within the value chain
but instead depend on the shared energy provision, transport infrastructure, and waste
recycling systems of the location in which they operate. Economic performance is associ-
ated with the cost of sustainable initiatives, and the ambiguity of their relation to economic
performance requirements remains a powerful barrier to interfirm cooperation [17].

The literature also reinforces the tensions among firms within the same supply chain
in managing Scope 3 emissions [41]. Transparency, a critical first step toward proactively
improving carbon performance, often lies at the center of such tensions. Because supply-
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chain partners have strong incentives to share only positive performance data with their
partners, firms tend to adopt selective disclosure approaches. The lack of transparency that
arises from publicizing only the information that is convenient for the firm to do so disrupts
coordination and collaboration processes. In contrast, long-term supply chain transparency
efforts and increased SSCM practices are associated with relative reductions in Scope 3
emissions [41]. However, only firms focused on transparency for six or more years are
likely to have improved their performance concerning Scope 3 emissions year-on-year [41].

Despite the need to coordinate Scope 3 emissions actions across the entire supply
chain, awareness and integration are much higher in upstream rather than downstream
activities [20]. Assessing the Scope 3 emissions of the downstream partners, especially
accounting for GHG during product use and end-of-life stages, requires sophisticated
life-cycle analysis specific to each product, which may bias data and information about
Scope 3 emissions and affect the report quality.

One study on Scope 3 emissions in freight transportation suggested that a green
network or partnership focused on reducing freight emissions, fuel consumption, and the
associated costs could support the industry’s strategies and actions to reduce emissions [61].
Despite such relevance, the authors reiterated that a lack of reporting and goals related to
transportation emissions proves that most firms do not view disclosure and reduction in
freight emissions as essential to their legitimacy within their network of stakeholders.

We uncovered several mitigation strategies related to supply chain management and
the role of the focal enterprise. Encouraging suppliers to adopt ISO 14001 (Environmen-
tal management systems—Requirements with guidance for use) certification, developing
new technologies, using renewable energy, transforming business models, and changing
managerial practices were proposed [36]. Additionally, the country where a firm is head-
quartered and the type of company are relevant to mitigation strategies [1]. Competition,
regulatory factors, public policies, and limited experience with Scope 3 targets impact the
role of the focal enterprise in setting sustainable purchasing goals [6].

Climate-related risks have become a major concern for financial regulators and can
significantly threaten financial stability [43]. Climate risks can be grouped into the following
three categories: transition (related to changes in policy and regulations, business practices,
and consumer preferences), physical (due to the impact of extreme climate conditions, such
as floods and hurricanes), and liability (related to non-ethical actions of stakeholders or
not fulfilling the contracts) [51]. Despite material climate transition risks for stock prices,
limited disclosure concerning Scope 3 emissions and low carbon prices mean these risks
are not likely to be fully priced into stock values [52]. European financial institutions
that publish Scope 3 emissions data showed that transition risk significantly negatively
impacts financial stability at the institutional and financial system levels [43]. Given the
low proportion of companies and banks that disclose Scope 3 emissions, the transition risks
are most likely underestimated [43].

3.5. Synthesis of the Findings

Next, Table 3 presents a synthesis, as well as the challenges, of the literature review
regarding each identified theme. The main difficulties are SSCM strategies and establishing
practices throughout the value chain to assess, monitor, and reduce Scope 3 emissions.
Such a scenario is a consequence of the research evolution on the subject: first, the literature
began to study how to assess Scope 3 emissions; second, the focus was on reporting
these emissions to investors and the market; and then, the focus was on how to improve
strategies and practices throughout the entire value chain. This last issue is the newest one
and requires a deep understanding.
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Table 3. Literature synthesis and main challenges.

Synthesis

Challenges

“Assessing Scope 3 Emissions”

38 papers in this theme;

Scope 3 emissions represent 75% to 90% of a firm’s total
carbon footprint [49];

Several quantification methods are mentioned, as follows:

- The GHG Protocol is widely accepted for
determining organizational footprints, and an LCA
addresses individual products [49];

- Modeling emissions with industry-average data or a
generic LCA when supplier-specific data are
limited [48,49]

- Input-out and multi-regional input-output analyses
are presented [54].

Applications:
- Evaluating Scope 3 emissions at national, regional,
and sectoral levels [13,14,36,39,40,77,81,82];

- Mapping primary sources of emissions for various
industries [71,73].

Transparency and timely flow of information among
supply-chain partners [1,3,36];

Data accuracy and availability [48];

Lack of evaluation standards [48].

“Disclosing Scope 3 Emissions”

15 papers in this theme;

Scope 3 emissions reporting did not improve significantly
over a decade (2003-2010) [6,10,54,63,80];

Possibly due to the voluntary nature of reporting, firms
engage only if they anticipate financial benefits,
selectively disclose positive information, and/or lead to
greenwashing [16,54];

Recommendations: integrating financial accounts [65]
and harmonizing methodologies and reporting standards;
Feasibility concerns for a complex value chain [10].

Poor data quality and inconsistency in

reporting [6,10,41,54,63];

Avoiding greenwashing [16,54];

Lack of executive experience [6];

High transaction costs to engage stakeholders [17,54];
Difficulty in engaging suppliers [4,10];
Country-specific discrepancies and regulations [1,63];
Data scarcity for small- and medium-sized
enterprises [44,54].
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Table 3. Cont.

Synthesis

Challenges

“SSCM Strategies Related to Scope 3 Emissions”

12 papers in this theme;

Effective SSCM hinges on robust collaboration and
stakeholder engagement [18,83], and long-term
transparency efforts [41];

Relevant role of focal firms in leveraging actions and
strategies to asses and monitor Scope 3 emissions [83];
Focal firms should redesign their business models to
incorporate concepts like circular economy, reverse
logistics, and digitalization to foster sustainable supply
chains [18];

Specific Mitigation Strategies:

- Encouraging suppliers to adopt ISO 14001
certification, developing new technologies, using
renewable energy, transforming business models,
and changing managerial practices [36];

- The country of headquarters and company type are
also relevant to mitigation strategies [1].
Competition, regulatory factors, public policies, and
limited experience with Scope 3 targets impact the
role of the focal enterprise in setting sustainable
purchasing goals [6];

- Climate-Related Financial Risks: Increasing concern
among financial regulators regarding climate risks
[43] (transition, physical, and liability [52]) and their
potential impact on financial stability [43]. These
risks are likely underestimated due to limited Scope
3 emissions disclosure by companies and banks [43];

- Location Contingency: acknowledging that
significant proportions of emissions are not within
the direct control of firms but depend on shared
local infrastructure (energy, transport, and waste
recycling) [17].

Upstream versus Downstream Focus: assessment and
integration of Scope 3 emissions are much higher in
upstream than downstream [20];

Transparency: tensions among firms within the same
supply chain in managing Scope 3 emissions [41];
Engagement gaps: many firms do not engage with
supply-chain partners on climate change actions;
engagement is often limited to only one or two tiers [83];
Transaction Costs: Scope 3 emissions management
extends focal firm responsibilities, amplifying governance
costs due to multiple transaction partners. Power
influences a firm's strategies to extract information from
transaction partners [17];

Using new digital technologies and product designs,
requiring supply chain adjustments [17];

Lack of goals and reporting in specific areas (e.g.,
transportation emissions): most firms do not view their
disclosure and reduction as essential for legitimacy [61];
External Factors and Limited Experience: competition,
regulatory factors, public policies, and limited experience
with Scope 3 targets impact the focal enterprise’s role in
setting sustainable purchasing goals [6];
Underestimation of Climate Risks: limited disclosure
concerning Scope 3 emissions and low carbon prices
mean that material climate transition risks are not likely
to be fully priced into stock values [52], and these risks
are most likely underestimated [43].

4. Discussion, Implications, and Avenues for Future Research

This section discusses the main findings from the academic and managerial perspec-

tives and suggests avenues for future research.

4.1. Academic Contributions

The first research question is RQ1—“What are the themes and respective subjects con-
cerning Scope 3 emissions according to the systematic literature review of the sustainable
supply chain management literature?”. This study identifies three main themes within
the present literature and their respective subjects. Most papers on “Assessing Scope 3
Emissions” concerned methodologies and techniques for measuring or modeling Scope 3
emissions [71]. We contribute to the literature by indicating that despite multiple proposed
approaches for assessing Scope 3 emissions (e.g., input—-output analysis, LCA, modeling
using industry-average data) [49,54], there is no consensus on which one is the most feasible
or applicable for different supply chains. Once Scope 3 emissions are assessed or estimated,
organizations report their results to investors and the market. However, the literature
related to the theme “Disclosing Scope 3 Emissions” reveals a lack of data quality, trans-
parency, completeness, and consistency [6,54,63]. The main finding indicates that Scope
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3 emissions reporting has frequently presented only positive climate-related information.
It was observed in the literature that the transaction costs to assess and disclose Scope 3
emissions are not always converted into financial gains, even when presenting positive
emissions results [10]. This study contributes to the literature by indicating that such a
barrier could limit the efforts to map the entire value chain, especially if the organizational
culture is not aligned with sustainability issues or there is no investor pressure. The difficul-
ties related to costs and gathering reliable Scope 3 emissions data and information aligned
with regulatory conditions and organizational sustainability commitment, possibly justify
why Scope 3 emissions reports tend to only cover part of the value chain.

The literature within the theme “SSCM Strategies Related to Scope 3 Emissions”
indicates a need to engage stakeholders in obtaining, processing, and transferring climate-
change-related information [83], managing the information flow, and engaging with all
supply-chain partners. However, in practice, only one or two supply chain tiers typically
engage and cooperate [20]. This collaboration process requires transparency and coordi-
nation, as it can promote tensions among partners. The focal firms have a crucial role in
leveraging strategies and practices in the value chain. In some cases, the business model
needs to be rethought, considering circular economy issues and green and disruptive
innovations. Encouraging suppliers to adopt ISO 14000 (Environmental management
systems—Requirements with guidance for use) is also indicated to support them in incor-
porating environmental issues into their management system [1]. Digital transformation,
public policies, regulatory factors, and competition could be used to encourage firms to
evaluate and reduce Scope 3 emissions. Many companies have focused on investors as a
priority for their Scope 3 actions, and, in this case, low carbon prices could limit investments
in carbon footprint reduction [52].

4.2. Further Research Avenues

The second research question of this study is RQ2—"“What are the further research
avenues identified for each theme according to the systematic literature review of the sus-
tainable supply chain management literature?”. Table 4 presents the main challenges
and inhibitors for Scope 3 emissions management and further research avenues for
each theme.

The main challenges for the “Assessing Scope 3 Emissions” theme related to data
capture (including quality and accuracy) are a lack of unified standards for measuring
Scope 3 emissions, difficulty integrating data from diverse stakeholders, and voluntary par-
ticipation in assessing and reporting Scope 3 emissions. Digital technologies for automated
data sharing beyond organizational boundaries could facilitate the assessment of Scope
3 emissions throughout the value chain [84]. Using a combination of digital technologies
can strengthen the exchange of environmental practices within organizations and their
supply chain [85] and foster the development of digital supply-chain ecosystems, allowing
automated data sharing for a plethora of use cases [84].

Challenges and inhibitors relating to “Disclosing Scope 3 Emissions” can be grouped
into three blocks. The first one is associated with the inconsistency [86], lack of transparency,
and incompleteness of available data. The second block includes primarily reporting
positive results, using non-transparent data for greenwashing [28,29], and only reporting
Scope 3 emissions when financial benefits are anticipated. The third block is linked to
mobilizing all stakeholders and lack of experience with Scope 3 management.

For the theme “SSCM Strategies Related to Scope 3 Emissions”, the challenges are
the lack of standards and differing requirements among countries; tensions among firms
and the role of the focal firm in leading Scope 3 emissions reductions; lack of effective
practices and strategies to reduce Scope 3 emissions; difficulty in measuring the financial
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gains from Scope 3 emissions reductions; and challenges faced by small- and medium-sized

enterprises in managing emissions.

Table 4. Challenges and inhibitors for Scope 3 emissions management and further research opportu-

nities.

Challenges/Inhibitors

Further Research Opportunities

“Assessing Scope 3 Emissions”

Lack of accurate data across the supply chain.

Lack of standard methods and appropriate metrics.

Compare and propose methods and metrics to account for
Scope 3 emissions, considering each region’s specificities, such
as consumption habits, energy matrix, logistic infrastructure,
and availability of natural resources and their use.

Scope 3 reporting is voluntary; in some industries, only
approximately 50% of global companies measure and report
Scope 3.

Analyze whether the data are more accurate in segments or
countries where Scope 3 emissions accounting and reporting are
mandatory and whether the adopted practices have

reduced emissions.

Lack of data sharing and integration among the value
chain stakeholders.

Propose and test integrated systems using digital technologies
to support the accounting and reporting of Scope 3 emissions.

“Disclosing Scope 3 Emissions”

Lack of transparency in reporting Scope 3 emissions.

Data inconsistency.

Lack of data quality.

Analyze auditors’ role and methods, proposing improvements
to identify inconsistencies, lack of transparency, or missing data.

Firms only report Scope 3 emissions if they envision a tangible
financial benefit.

Reporting is often used for greenwashing.

Firms purposely disclose positive climate-related information
while withholding negative information.

Analyze the possibility of standardizing reports, pressing the
presence of complete data about Scope 3. Study the availability
of classifying firms according to their reports” quality

and reliability.

Reports cover only part of the value chain.

Transaction costs to engage with stakeholders to measure and
report emissions.

Low experience level in reporting Scope 3 emissions.

Studying the consequences and complexity of obliging reports
covers all value chains.

“SSCM Strategies Related to Scope 3 Emissions”

Lack of regulation and standards.

Different requirements among countries.

Evaluate the availability of a standard considering specific
characteristics from regions and countries.

Investor pressure or customer requirements.

Understanding the impact of investor pressure or customer
requirements contrasting firms’ values and vision.

Difficulty determining the role of other players external to the
supply chain.

Analyzing the role of each external player in the supply chain
and how their policies and procedures have influenced the
reduction in Scope 3 emissions.

Difficulty establishing governance and leadership commitment
with all stakeholders; tensions among firms.

Study the role of the focal enterprise in coordinating the Scope 3
emissions measurement, disclosure, and reduction.

Difficulty in evaluating financial gains from measuring and
reporting Scope 3.

Analyze the long-term perspective considering the risks to the
firm from climate change.

Lack of effective practices to measure and reduce
Scope 3 emissions.

Small- and medium-sized enterprises face financial, technical,
and knowledge barriers to accounting for emissions.

Analyze the efficiency and efficacy of mitigation strategies, such
as ISO 14001, circular economy, reverse logistics, and
sustainable purchasing policy goals.

Lack of studies discussing the social pillar of sustainability and
how it is impacted by Scope 3 emissions or the actions to reduce
such emissions.

Compare the disclosed social results self-declared by firms,
related to Scope 3, with the implemented practices and their
effects on all value chain stakeholders.
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The social dimension of a sustainable supply chain is highly relevant to Scope 3
emissions. However, this issue has barely been explored in the studied literature on SSCM
and Scope 3 emissions. Since reports present self-reported results rather than empirically
observed activities [4], some firms may attempt to portray a more favorable image than
reality. Therefore, an analysis comparing reported results and their practical effects is
recommended. Additionally, identifying social practices involving the value chain and
their impact on the performance of each stakeholder is recommended. It is crucial to
consider the temporal lag between actions and their effects in social practices, as some
outcomes may manifest years after implementation and could be influenced by external,
uncontrolled factors.

4.3. Managerial Recommendations

In addition to the academic implications, we highlight some managerial practices that
could improve Scope 3 emissions management. The focal enterprise must communicate
effectively with investors, stakeholders, and customers, clarifying its purpose concerning
Scope 3 emissions [87]. Knowing the better method for assessing Scope 3 emissions ac-
cording to the value chain characteristics is essential to develop a systematic procedure
for such assessment. Data-driven technologies that consider data security, privacy, and
infrastructure, as well as training in data management, are also recommended to facilitate
the data and information exchange between focal firms and partners [21]. This connectivity
among firms could facilitate data acquisition and traceability while providing agility in
assessing Scope 3 emissions, supporting decision making. We also recommend integrat-
ing environmental practices along the supply chain, such as reverse logistics, reusing or
recycling material, replacing energy from fossil sources with non-fossil and reinforcing
the role of the focal enterprise in qualifying its suppliers through training, support, pro-
cedures, and cooperation to implement improvements in the operations, as well as in
the emissions management (especially small- and medium-sized ones) [88]. Establishing
simplified procedures and methods adapted to each group of stakeholders could facilitate
participant engagement, as well as leverage data sharing and actions to monitor and reduce
Scope 3 emissions.

Additionally, we recommend that enterprises consider the risks of climate change
challenges and social disruption for businesses. Multiple studies show that the economic
dimension of the sustainable supply chain is the most critical and tends to be prioritized [21].
A long-term perspective of transaction costs to evaluate and disclose Scope 3 emissions and
the respective return in financial terms or risks minimization and visibility to the market and
investors should be considered. In some industries, such as the food and beverage sector,
Scope 3 emissions could be affected by consumers’ decisions if they opt to consume “green
products” from other suppliers, for example. Firms ethically committed to sustainable
development have a relevant role in informing consumers about their operations and
products” environmental and social impacts. Thus, well-informed consumers and the
proper product offerings will help consumers choose the least harmful options.

Shortening the supply chain and reducing the number of suppliers should be consid-
ered an option to mitigate logistic emissions and facilitate the integration of stakeholders.
As supply chains have a dynamic structure impacted by geopolitical factors, reducing the
number of suppliers could make the management of Scope 3 emissions less challenging.

Table 5 synthesizes the main managerial and practical recommendations.
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Table 5. Managerial recommendations.

Theme

Managerial Recommendations

Observation

“Assessing Scope 3 Emissions”

Communicating effectively with
investors, stakeholders, and customers,
clarifying its purpose concerning Scope
3 emissions.

The purpose is to get the
commitment of all stakeholders,
investors, and customers to invest in
Scope 3 emissions management.

Establishing the proper method for
Scope 3 emissions assessment.

Possibly, the focal firm should
provide guidelines and training
to providers.

Using digital technologies to gather and
exchange data and information among
value chain stakeholders.

Establishing a code of ethics for data
and information sharing could
facilitate firms” adherence.

“Disclosing Scope 3 Emissions”

Using the reports as a tool to guide
improvements on Scope 3 emissions, not
only to show positive numbers to
investors or the market.

“SSCM Strategies Related to Scope
3 Emissions”

Integrating environmental practices
along the supply chain.

Examples: circular economy, reverse
logistics, reusing or recycling
material, replacing energy from fossil
sources with non-fossil, and ISO
14000 adherence.

Considering the risks of climate change
challenges and social disruption for
businesses, as well as their impact on
business models and the supply
chain’s resilience.

Recommendation: evaluate the
business model and consider
restructuring the supply chain
reconfiguration (shorter and
fewer providers).

Considering a long-term perspective to
transaction costs related to Scope 3
emissions and their impact on the firm’s
financial issues.

Establishing social issues in the value
chain and measurement tools for the
social results.

General

Improving the criteria and standards
that facilitate the Scope 3 emissions
assessment and unify requirements from
different regions and countries.

Recommendation to policymakers.

Establishing a rigorous Scope 3
emissions report analysis to check
whether only positive results have been
reported or whether some results have
been distorted.

Recommendation to investors
committed to sustainability.

Next, the conclusion and limitations of this study are presented.

5. Conclusions and Limitations

Scope 3 emissions management requires successfully integrating data, strategies, and

practices within the value chain. Despite the urgency of climate change, the role of focal

enterprises in reducing Scope 3 emissions, as well as the need for an integrated approach for

all value chains, the SSCM literature has barely addressed Scope 3 emissions management

and how to reduce such emissions. This study aims to fill this gap by organizing the current

literature around this challenging, topical issue.
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This study contributes to the academic field by organizing and analyzing the findings
into three themes. It also indicates avenues for further studies based on issues barely
explored or without significant results. Managerial contributions to policymakers and
firms’ managers are also presented. There is a long way to go concerning this subject.

A significant concern that arises from this study is whether it is possible to assess,
report, and manage Scope 3 emissions throughout the supply chain due to their complexity.
New business models and supply chain configurations should be considered to minimize
such a challenge. By the voluntary character of reporting Scope 3 emissions, the studied
literature indicates that some firms only declare positive results while omitting non-positive
ones. Such a finding suggests how relevant regulations and norms are to leverage the
Scope 3 emissions management. Digital technologies have been pointed out as facilitators
of data integration and sharing among value chain stakeholders. Also, using eco-design,
circular economy, renewable raw materials, and rethinking the product life cycle may help
minimize Scope 3 emissions. The role of focal firms in conducting strategies and practices
along the entire value chain appears essential to managing Scope 3 emissions.

This study, conducted as a systematic literature review (SLR), presents some limitations
that warrant acknowledgment to ensure transparency and define the boundaries of our
synthesis. Firstly, the selection of our data sources was restricted to Scopus and Web of
Science, potentially overlooking relevant contributions from other academic databases or
grey literature. Secondly, while comprehensive for their initial scope, the search strings
employed did not explicitly consider crucial terms such as “embedded emissions”, “supply
chain emissions”, and “life cycle emissions”. These omissions suggest that some papers
offering valuable insights into the research could be missing from our review, potentially
impacting the breadth of our findings.

Beyond database and keyword coverage, our methodology did not involve a real-
world analysis of corporate strategies and practices. We could not provide empirical
examples that might inspire others or directly support the simplification of Scope 3 emis-
sions management. Furthermore, our synthesis does not delve into sectoral or geographic
distinctions in Scope 3 emissions management, which might offer nuanced insights into
specific industry challenges or regional regulatory impacts. Finally, as an SLR, the ab-
sence of any form of result validation against empirical data is an inherent limitation,
meaning our findings are based solely on the reviewed literature. We reinforce the critical
need to continue researching Scope 3 emissions and how to adequately address practices
and actions, integrating all partners from the value chain, to build upon the theoretical
foundations laid here.

This paper contributes significantly by synthesizing the current academic landscape
of Scope 3 emissions management within the SSCM literature, highlighting prevailing
challenges, existing strategies, and critical gaps for future research, thereby providing a
foundational understanding for both scholars and practitioners aiming for comprehensive
emissions accounting and reduction.
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