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Abstract
Purpose – This pathway discusses the need for further research into how focal companies measure and manage
indirect Scope 3 emissions in their value chains.
Design/methodology/approach – This pathway relies on the authors’ qualitative research on European
companies’ decarbonisation strategies. We analysed self-reported and tertiary data from 33 manufacturing
European companies considered leaders in climate action. Additionally, interviews were conducted with four
experts who work to elaborate decarbonisation strategies in large companies that are part of global value chains.
Findings – The limited visibility of focal firms over their value chains and data collection capacity raises
questions on the reliability of indirect emissions inventories and companies’ ability to manage indirect
emissions.
Research limitations/implications – Investigation of the emerging empirical phenomena of indirect emissions
may lead to valuable insights for the measurement and management of sustainability issues.
Practical implications –Our piece explores the process of constructing indirect emissions inventories, assists in
ensuring accurate interpretation of the data and provokes discussion on focal companies’ role inmanaging Scope
3 emissions.
Social implications – Many stakeholders refer to companies’ Scope 3 inventories. This piece exposes
inconsistencies in these inventories and what companies’ responsibilities are in managing emissions.
Originality/value – Research on managing sustainability issues in supply and value chains is increasing, and
indirect emissions are central in this space. This impact pathway seeks to stimulate research in underdeveloped
areas by discussing the limitations of this data and highlighting practical limitations present in its management.

Keywords Indirect emissions, Value networks, Greenhouse gas protocol,
Sustainable supply chain management, Scope 3 emissions
Paper type Impact pathways

1. Introduction
Many companies have most of its greenhouse gas emissions (GHGs) classified as indirect
Scope 3 emissions (Dooley et al., 2019). These emissions result from various activities that are
part of companies’ value chains, such as the purchase of materials, employee commuting,
waste disposal and product usage. Although companies are not legally obliged to manage
Scope 3 emissions, including them in their decarbonisation strategies can significantly
increase their contribution to climate change mitigation (Lintukangas et al., 2022). Therefore,
there is growing pressure frommarkets and civil society for companies to broaden the scope of
their sustainability practices to address indirect emissions associated with their value chains
(De Stefano andMontes-Sancho, 2023). As a result, many companies have established Scope
3 targets, and external stakeholders often rely on associated Scope 3 inventories as precise and
representative figures (Callery and Perkins, 2021). Scope 3 inventories comprise indirect
greenhouse gas emissions associated with an organisation’s activities that occur from sources
not owned or controlled by the organisation. Scope 3 emissions data are also a variable in
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studies that analyse and theorise company performance in mitigation (Dahlmann et al., 2023;
De Stefano and Montes-Sancho, 2023).

Our deep engagement with companies’ decarbonisation strategies has presented us with
significant issues related to Scope 3 emissions measurement and management that are taken
for granted by the literature. Our impact pathway will elaborate on these issues and seek to
stimulate further research to improve the measurement and management of indirect emissions
and maximise companies’ contribution to climate change mitigation.

The insights presented in this impact pathway derive from our research on European
companies’ decarbonisation strategies. Firstly, we analysed the 33 European manufacturing
companies considered leaders (top score – A) in climate action by the CDP in 2021. Those
companies have net-zero targets verified by the Science Based Targets Initiative (SBTi) and
have included Scope 3 emissions in their strategies. We consider those companies as focal
firms of their value chains. We engaged with a broad range of different data sources that
described companies’ decarbonisation strategies: CDP questionnaires, sustainability reports
from 2021, news, the SBTi database and any other associated documents linked to companies’
climate strategies (e.g. TCFD reports and net-zero roadmaps). Overall, 381 documents
comprising more than 13,000 pages were collected. We then developed a content analysis on
these data sources to clearly understand their decarbonisation strategies, which revealed
inconsistencies in the Scope 3 emissions measurement process. Secondly, to dig deeper into
this issue, we collected data through interviews with four experts who work first-hand with
assembling data on carbon emissions and decarbonisation strategies in large companies’ part
of global value chains from the sectors of finished goods, insurance and manufacturing. A
separate content analysis was carried out on the interviews using predefined dimensions
relevant to deepening our inquiry.

This impact piecewill explore threemain research topics relevant to the IJOPMcommunity
to advance knowledge on challenges related to companies’measurement and management of
Scope 3 emissions from their value chains.We explore (1) How value chain knowledge affects
Scope 3 emissions measurement; (2) The quality of the available Scope 3 data and (3) How
companies manage Scope 3 emissions.

2. The challenges of mapping a company’s value chain
A company’s measurement and management of its Scope 3 emissions inevitably requires a
comprehensive knowledge of the value chain those emissions derive from. However, the vast
number of independent businesses involved recurrently in the value creation of global
companies makes delimitating a value chain a problematic task (Acquier et al., 2017). There is
still debate among authors regarding whether a value chain can be considered a stable entity
with clear boundaries or better understood as a “fast-moving amorphous target” (Fabbe-Costes
et al., 2020). Carter et al. (2015) have pointed out that the inability to determine the structure of
the value chain and its boundaries is a limitation for elaborating on any related parameter.
Scope 3 emissions inventories are closely linked to this issue as they require mapping all
upstream and downstream activities of a company’s value chain (Zhang et al., 2024). The
GHG Protocol was a pioneering initiative that provided guidelines that characterise value
chains’ activities and assist in measuring their associated emissions (WRI, 2011). However,
the seemingly straightforward practical guidelines are somewhat incompatible with the
theoretical difficulty of conceptualising a company’s value chain. Considering all the
limitations that surround the topic, limited research attention has been given to the practical
feasibility of assessing indirect Scope 3 emissions (Downie and Stubbs, 2012; Schmidt, 2009).

Our content analysis indicates that companies have limited knowledge of their value
chains. All focal firms are still making significant efforts to map and assess the impact of their
first-tier suppliers or customers, and only 15% of companies engage with further tiers of their
value chains. Our interviewees also emphasise that some value chain relationships are stable,
but there is still a high level of variability. This dynamicity in the value chain structure
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increases the complexity of a carbon inventory. As the conceptualisation of value chains
remains fluid, all companies oftenmake arbitrary decisions on inventory boundaries regarding
tiers and which emissions categories to include. Opinions of external consultants or industry
guidelines often guide this process, demonstrating a common reliance on tacit knowledge and
susceptibility to bias rather than a thorough understanding of a focal company’s value chain
carbon impact: “We have discussed the categories [leased assets and investments] with an
external consultant, and it is our understanding given the size of other scope 3 categories, that
the potential size of these categories will be insignificant compared with other Scope 3
activities” (Novo Nordisk, CDP questionnaire, 2021).

3. The measurement of Scope 3 emissions
The first issue that the measurement of indirect carbon emissions faces is the lack of clarity on
the boundaries of value chains and quality issues in the collected data are an additional
challenge. The Scope 3 inventories of companies are mainly based on estimations, which
produce results with varying levels of accuracy. Our analysis revealed that the quantity of
primary or secondary data used varies significantly (refer to Table 1). Considering upstream
activities, only one-third of the 33 companies we assessed mention primary data collection
when considering suppliers’ emissions. However, on average, primary data are collected only
from40%of suppliers. Focusing on downstream activities, to estimate emissions fromproduct
usage, companies often consider the number of products sold multiplied by life cycle
assessment (LCA) coefficients and assumptions about consumer behaviour. Sanofi, for
example, mentions that several assumptions were made in its calculation of product usage
emissions that used emission factors from the database Ecoinvent. The company itself
recognises that the data quality is medium due to the combination of assumptions.
Additionally, our interviews with practitioners confirmed that Scope 3 inventories are rarely
based on primary data and rely mostly on estimates.

The excessive reliance on estimations and secondary data leads to inventories that do not
adhere to the basic measurement principles of reliability and validity. The poor quality of these
data requires them to be accompanied by margins of error, a practice adopted only by Diageo
among companies analysed. One interviewee pointed out that the lack of primary datamakes it
difficult to measure progress towards achieving emission reduction targets. The estimations
involve many coefficients, assumptions and modelling factors, which have limited capacity to
reflect improvements obtained due to real-world practices. It may be unrealistic to expect
primary data to be collected from all suppliers, given the extensive value chains of large
manufacturing companies: “any supply chain today is extremely varied and to characterize the
thousands of product codes that we buy, for example, we rely on the reliability of existing LCA
models to get this information” (Interviewee, manufacturing sector). As such, the
measurement of indirect emissions as a performance indicator becomes impractical due to
the large amount of data required and the need for continuous monitoring.

4. The management of Scope 3 emissions
Recent studies focusing on the management of sustainability issues in supply chains can help
to develop assumptions on how the management of indirect emissions can function (Jia et al.,
2021;Marttinen andK€ahk€onen, 2022; Soundararajan and Brammer, 2018). Shared values and
goals among actors seem crucial for achieving improvements; on the other hand, practices that
resemble private regulation may not necessarily provide mutual benefits and can exacerbate
power imbalances. However, studies have focused only on engagement with suppliers and
managing Scope 3 emissions requires engagement with other actors (e.g. clients or final
customers), which increases the challenges already faced in sustainable supply chain
management. Large global companies with established Scope 3 targets must manage actors
and issues beyond their legal boundaries and from different geographical locations.
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Insights from our sample show that companies with the highest emissions related to
upstream activities of materials and services providers adopt different postures depending on
the type of relationship and the actor’s familiarity with climate mitigation. When dealing with
critical suppliers, themutual dependence between the two actors inclines companies to adopt a
more collaborative approach that might result in shared benefits. When smaller material

Table 1. Sources of indirect emissions data according with the different categories – European manufacturing
companies
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suppliers are considered, their higher dependency on the focal firm creates an unbalanced
power relationship, making them more susceptible to accepting prescribed targets or actions:
“after 2025, only zero carbon [material] suppliers can be in the value chain of [company
name]. It is a trigger together with the other aspects, to be or not be a supplier for [company
name]” (Interviewee, finished goods). Smaller suppliers’ lack of leverage can result in a
predominant transactional approach that may lead to unexpected negative consequences, such
as a lack of transparency in emissions data to mask negative performances. The third type of
relationship involves independent suppliers with a large pool of clients, such as providers of
technologies, services and finished goods. According to our interviewees, monitoringwhether
these companies have established Scope 1 targets or are reducing emissions is the most
common practice, as these companies often have decarbonisation strategies in place: “in some
cases you already know that some of your suppliers will reduce their emissions because they
have set a target, therefore, they reduce [their scope 1 emissions] and you reach your target
[scope 3], it is a chain” (Interviewee, insurance sector). Thus, there is an understanding that
these companies will inevitably contribute to the Scope 3 targets of other companies.

Companies whose emissions are primarily linked to downstream activities mention
product development, training for correct usage and increasing the circularity of their products
as the main opportunities to reduce emissions in their strategies. However, the visibility that
companies have of downstream actors can be limited. This lack of knowledge of their value
chainmakes it difficult to develop solutions to reduce downstream emissions andmonitor their
results. Furthermore, companies’ decarbonisation strategies assume that circular practices are
compatible with indirect emissions reductions. However, operationsmanagement research has
only marginally explored possible environmental implications of circular practices such as
extending product usage (Agrawal et al., 2019).

5. Future research avenues
This impact pathway explored practical issues that challenge Scope 3 emissions measurement
and management and require further research. Table 2 summarises the issues presented in this
piece grouped in three macro-topics: value chain knowledge, indirect emissions measurement
and indirect emissionsmanagement. It also presents potential research questions and how they
can contribute to theory. We will expand on those avenues in the sequence.

Our first block of proposals regards the need to extend knowledge on the composition of
focal companies’ value chains. Authors have sought to increase the transparency of global
supply chains by exploring the number of direct ties a company has, the number of levels in the
chain and the geographical distribution of those actors (Choi and Hong, 2002; De Stefano and
Montes-Sancho, 2023). The role of supply chain transparency has been explored when
managing risks and efficiency; however, it is also relevant for extending sustainability
performance measurement and management from focal firm operations to their whole value
chains. Considering the issue of indirect emissions specifically, linking emissions to the
structure of value chains, going beyond estimates, would clarify better to what extent
unregulated emissions are currently prevalent in focal firms’ value chains. Clarity on the
magnitude of unregulated emissions can better justify the need for focal companies managing
Scope 3 emissions. Knowledge on the structure of value chains would also expose the degree
to which actors are interconnected, potentially creating indirect links among companies.

Indirect emissions measurement is our second macro-topic that requires further research.
First, critical evaluation of the employment of Scope 3 emissions as a performance indicator is
necessary. The equivocality present in estimated inventories does not seem marginal, and
further research should focus on debating the function of such metric. Our findings indicate
that violation of basicmeasurement principles is present in Scope 3 data, and caution should be
exercised when using inventories presented in CDP questionnaires and sustainability reports
as a proxy of performance improvement. Second, regarding primary data collection for Scope
3 inventories, attention must be paid to data reliability and to what degree sharing
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environmental information with their value chains can compete with other companies’
interests. It is possible that a paradox exists in requirements to provide accurate emissions
information and demonstrate performance improvements. Finally, the lack of reliability of
indirect emissions inventories requires a debate on its use as an indicator in climate
performance disclosure. Instead of using Scope 3 emissions as a performance indicator, those
approximate inventories can be better suited for identifying exclusive opportunities tomitigate
climate change. More research is needed to understand the internal role that such metrics and
inventories effectively play in decision-making and in delineating decarbonisation strategies.

The third macro-topic concerns focal firms’ management of their value chains Scope 3
emissions. The feasibility of indirect emissions management and the opportunities it may
bring also require further studies. Combining knowledge of indirect emissions management
practices with a deeper understanding of companies’ value chains can assist in classifying
possible kinds of relationships and the role of power relations. Studying the management of
emissions might also increase the knowledge of value chain structures. We have proposed
some settings, but more clarity is needed on the impact a focal firm adopting a Scope 3 target
can have on its value chain. It is essential to understand if a focal firm can influence value
chain members to reduce emissions, in what settings it occurs, and if negative externalities
are present. It is unclear whether companies support value chain actors in reducing their
Scope 1 emissions, take advantage of improvements achieved by others or act on their
mutually exclusive opportunities. Untangling these aspects is crucial to evaluating the
impact of Scope 3 management on reducing absolute emissions and the link of Scope 3
targets to greenwashing.

6. Conclusion
This impact pathway explored three main research topics relevant to advancing knowledge on
tackling the practical challenges of measuring and managing Scope 3 emissions. We have
discussed how the lack of knowledge of the value chain structure can impair the measurement
of Scope 3 emissions. Companies have a patchy understanding of their value chains, and
assumptions and mental models might be somewhat distant from the current reality of global
value chains. The second issue concerns the quality of Scope 3 data, which is insufficient to be
used as a performance indicator or subjected to targets. Most Scope 3 data are estimated, and
the role of such inventories in climate disclosure andmitigation needs further debate. Finally, a
gap remains in understanding the extent to which these shared emissions can be managed and
the potential undesirable outcomes associated with current practices.
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