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Abstract

To fight climate change, firms must adopt effective and feasible carbon management practices that promote collaboration
within supply chains. Engaging suppliers and customers on carbon management reduces vulnerability to climate-related
risks and increases resilience and adaptability in supply chains. Therefore, it is important to understand the motives and
preconditions for pursuing supply chain engagement from companies that actively engage with supply chain members in
carbon management. In this study, a relational view is applied to operationalize the supply chain engagement concept to
reflect the different levels of supplier and customer engagement. Based on a sample of 345 companies from the Carbon
Disclosure Project’s supply chain program, the determinants of engagement were hypothesized and tested using multino-
mial and ordinal logistic estimation methods. The results indicate that companies that integrate climate change into their
strategies and are involved in developing environmental public policy are driven by moral motives to engage their suppliers
and customers in carbon management. All these factors make a stronger impact on supplier engagement than on customer
engagement. Moreover, companies operating in greenhouse gas-intensive industries are driven by instrumental motives to
engage their suppliers and customers because increasing greenhouse gas intensity positively influences engagement level.
Company profitability appears to increase supplier engagement, but not customer engagement. Interestingly, operating in a
country with stringent environmental regulations does not appear to influence supply chain engagement. By utilizing rela-
tional capabilities and collaboration, buyers can increase their suppliers’ engagement to disclose emissions, which ultimately
will lead to better results in carbon management.

Keywords Supply chain engagement - Carbon management - Carbon disclosure - Sustainable supply chain management -
Multinomial logistic regression - Ordinal logistic regression

Introduction

Approximately, 3.3-3.6 billion people and a high propor-
tion of species are vulnerable to climate change (IPCC,
2022). Actions that limit global warming, e.g., lowering
industrial greenhouse gas (GHG) emissions, would reduce
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anticipated social and economic losses and damages related
to climate change in human systems and ecosystems sub-
stantially (IPCC 2022). The largest proportion of companies’
GHG emissions typically occur outside of firms’ bounda-
ries, through operations by suppliers within firms’ supply
chains (Tidy et al., 2016). For example, 75-90% of a food
product’s carbon footprint is produced in the food indus-
try’s upstream supply chain (Tidy et al., 2016), and roughly
90% of Walmart’s GHG emissions and other environmen-
tal impacts occur in its extended supply chain (Plambeck,
2012). Accounting for these emissions arising from Scope
3 sources (upstream and downstream in the supply chain) is
required if firms aim to reach their carbon neutrality goals
(Scope-3, 2011). For example, Kagawa et al. (2015) noted
that lowering high carbon intensity in Chinese supply net-
works significantly decreased their customer companies’
carbon footprints in the United States and Europe. Moreover,
measuring Scope 3 emissions reveals climate change-related
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risks in supply chains and helps companies prepare mitiga-
tion strategies (Blanco, 2021).

Underlying firms’ emission reduction strategies are their
ethical considerations and motives for conducting carbon
management and engaging supply chain members to pursue
sustainability (Paulraj et al., 2017). The tendency to engage
the supply chain to disclose emissions can be a value-driven
action to foster collaboration based on a firm’s relational
or moral motives, or coercive pressure with instrumental
motives to control and monitor suppliers or customers to
benefit only a focal firm (Paulraj et al., 2017; Peng et al.,
2022; Sharfman et al., 2009; Villena & Dhanorkar, 2020).
The moral motive, in which a firm has a deontological duty
(Montiel, 2008) and a moral obligation to “do the right
thing,” is the strongest driver of sustainability in supply
chain management (Paulraj et al., 2017), and with collabo-
ration, it can lead to far better results in the fight against
climate change than unidirectional monitoring of emissions
with a firm’s self-serving interests (Dahlmann & Roehrich,
2019; Dhanda & Hartman, 2011; Paulraj et al., 2017). Fur-
thermore, firms may have relational motives to achieve
legitimacy and comply with stakeholders’ norms proactively
(Paulraj et al., 2017; Sarkis et al., 2010). A firm’s motives
to implement carbon management—whether they are moral,
relational, or instrumental—are tied to their business strate-
gies, actions, and business environments in which supply
chain engagement is executed.

Supply chain engagement is a practice that promotes
transparent disclosure of emissions from both upstream and
downstream in the supply chain, thereby reducing uncer-
tainty in environmental decision-making (Blanco et al.,
2017; Dahlmann and Roehrich, 2019; Wu & Pagell, 2011).
However, the level and type of engagement may differ with
firms’ actions and practices. The relational view (Dyer &
Singh, 1998) offers a theoretical lens through which to study
supplier and customer engagement levels, and it has been
applied in studies on interfirm practices and relational char-
acteristics in supply chains in terms of sustainability (Sancha
et al., 2019; Zimmermann & Foerstl, 2014).

This study adopts the perspective of a focal company in a
business-to-business (B2B) supply chain. According to Choi
and Krause (2006), the focal company in a supply chain
acts as the center and coordinator of the entire supply base,
located between suppliers and customers as the designer and
producer of the products and services it offers (Seuring &
Miiller, 2008). Thus, it plays a central role in GHG emis-
sion disclosures, engaging its supply chain members—both
suppliers and customers—in carbon management. Paulraj
et al. (2017) examined the firm’s motives in implementing
sustainable supply chain management practices in general.
Moreover, investigations have been conducted into drivers
and incentives for engagement in the upstream supply chain,
e.g., buyer pressure and strategy (Backman et al., 2017,
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Gualandris & Kalchschmidt, 2014; Villena & Dhanorkar,
2020), and industry- and country-specific features (Jira &
Toftel, 2013). Extant research into downstream supply chain
engagement has focused mainly on consumer behavioral per-
spectives and customers’ willingness to engage in sustain-
ability initiatives (O’Brien et al., 2020). Peng et al. (2022)
demonstrated that customers’ engagement deepens when
they have joint instrumental motives and sustainability poli-
cies with their suppliers. However, extant studies that have
examined both suppliers and customers’ engagement in con-
nection with a focal firm’s motives for conducting sustain-
ability initiatives, e.g., carbon management, are rare (Paulraj
et al., 2017; Vachon & Klassen, 2006). Consequently, this
paper answers the following question: What are the deter-
minants and preconditions for supply chain engagement in
companies’ carbon management?

To examine engagement in carbon management and firm-,
industry-, and country-level features’ impacts identified in
the previous literature, we used quantitative methods—more
precisely, multinomial and ordinal logistic regression esti-
mation—employing combined data from the Carbon Disclo-
sure Project (CDP), Thomson Reuters Fundamentals, and
Worldscope currently provided through the Refinitiv Eikon
database, the World Bank’s DataBank, and the World Eco-
nomic Forum. We applied a relational view to categorize
engagement activity levels and operationalize engagement
variables. This study provides evidence that integrating cli-
mate change into a company’s business strategy, being active
in influencing climate change public policy, and working in
GHG-intensive industries increase supply chain engagement
in carbon management and are driven by different motives.
Moreover, our study takes a holistic view of supply chains
by investigating carbon management from a focal company’s
perspective and engaging its suppliers and customers.

Relational View and Supply Chain
Engagement

The relational view (Dyer & Singh, 1998), which is an exten-
sion of the resource-based view, takes a perspective beyond
company boundaries to include relationships between com-
panies. The fundamental assumption in the relational view
is that all companies are embedded in a network of relation-
ships and that “the firms’ critical resources may span firm
boundaries and may be embedded in interfirm routines and
processes” (Dyer & Singh, 1998, p. 661). These linkages
between companies are sources of relational rents and com-
petitive advantages (Dyer & Singh, 1998).

Studies that apply the relational view have identified
two basic relationship types: arm’s length, transaction-
based relationships and collaborative relationships. This
builds on the basic logic of Dyer and Singh (1998), who
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defined relational rents of relationship-specific assets,
knowledge-sharing routines, complementary resources and
capabilities, and effective governance to be characteris-
tics that distinguish relationship types from one another.
Many studies in operations and supply chain management
have followed this logic, not only to differentiate between
relationship types, but also, for example, to differentiate
between buyer—supplier management activities and prac-
tices. For example, Zimmermann and Foerstl (2014, p. 38)
distinguished between nonrelational and relational sup-
plier-facing practices by following Dyer and Singh (1998)
in that a practice’s efficacy is “dependent on the mutual
deployment of resources by the buyer and the supplier.”
Relational practices involve knowledge sharing or joint
product development. Ultimately, these resource combina-
tions result in the creation of superior processes or lower
transaction costs. Nonrelational practices, e.g., supplier
evaluation or selection, require resource deployment from
only the buying company and not necessarily from both
parties. The relational view has not been applied to the
sustainable supply chain context very frequently, but like
Zimmermann and Foerstl (2014), in relation to purchasing
and supply management practices, Sancha et al. (2019)
applied the relational view to examine supplier manage-
ment practices in the sustainability context. Sancha et al.
(2019) divided sustainability practices into assessment and
collaboration practices: Assessment practices are transac-
tional and take an arm’s length approach to relationships,
whereas collaboration practices are relational practices.
The differences between these two types involve the buy-
er’s degree of involvement, which also follows the logic
of Zimmermann and Foerstl (2014) and Dyer and Singh
(1998).

The degree of buyers’ involvement is, indeed, what differ-
entiates the levels of sustainability practices and activities.
Dahlmann and Roehrich (2019) found three different types
of climate change supply chain partner engagement based on
their analysis: basic; transactional; and collaborative engage-
ment. In the sustainable supply chain management literature,
sustainability practices are categorized most commonly as
monitoring (or assessment) practices and collaboration prac-
tices (Gimenez & Sierra, 2013; Sancha et al., 2016, 2019;
Vachon & Klassen, 2006, 2008). Monitoring practices are
arm’s length practices that aim to gather information to
observe and evaluate the other party’s sustainability per-
formance (Gualandris et al., 2015), as unidirectional and
control-oriented activities (Vachon & Klassen, 2008). How-
ever, collaboration practices comprise interactions that ena-
ble the integration of knowledge and the joint development
of solutions (Klassen & Vachon, 2003; Vachon & Klassen,
2006, 2008). Collaboration practices take the supplier per-
spective into account better and are more “supplier-friendly”
than monitoring-based ones. Sancha et al. (2019) stated that

with the arm’s length type of monitoring practices, the buyer
passes the requirements to the supplier and expects the sup-
plier to fulfill them, whereas in collaborative practices, the
buyer’s firm invests in the relationship; thus, it takes an
approach that is more based on relational and moral motives.

Following Klassen and Vachon (2003), these two prac-
tice categories can be used for both supplier and customer
relations. We applied the relational view (Dyer & Singh,
1998) and used the categorization between arm’s length
monitoring activities and collaboration activities to classify
the different levels of supplier and customer engagement
(see "Methodology" for more details).

Supply Chain Engagement’s Role in Carbon
Management

A carbon management system can be defined as “a way to
implement a firm’s carbon strategy or policy to enhance the
efficiency of input use, mitigate emissions and risks, and
avoid compliance costs or to gain a competitive advantage”
(Tang & Luo, 2014, p. 84). Supply chain engagement refers
to a company’s carbon management activities to engage its
upstream and downstream supply chain members to achieve
common goals, e.g., overcoming climate change challenges
and minimizing carbon emissions throughout the supply
chain (Ahi & Searcy, 2013). With relational practices and
collaborative actions, supply chain engagement reduces
information asymmetry and eases the interpretation of sus-
tainability information received from both suppliers and
customers (Dahlmann & Roehrich, 2019). Engagement in
carbon management also includes non-governmental, mar-
ket-based mechanisms that mitigate climate change glob-
ally, e.g., quality management systems standards (e.g., ISO
9000) that have spread within supply chains (Corbett, 2006).
Operational improvements, e.g., technological integration of
the supply chain, further promote environmental collabora-
tion between all supply chain members (Vachon & Klassen,
2006).

Companies undertake environmental management and
pursue sustainability initiatives for a variety of reasons.
While Sharfman et al. (2009) divided motivations for col-
laborative supply chain environmental management into eco-
nomic, societal, and value-driven, we followed Paulraj et al.
(2017), who divided motives into instrumental, relational,
and moral. A company can have an instrumental motive to
seek economic benefits, e.g., improved performance and
increased shareholder value (Paulraj et al., 2017; Rein-
hardt et al., 2008). These benefits and strategic advantages
are achieved by collaborating with suppliers and custom-
ers, e.g., by working together to develop environmentally
friendly goods (Blome et al., 2014; Sharfman et al., 2009).
Societal reasons and pressure arise because of regulatory
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drivers and the company’s need to demonstrate compliance
with social norms. A company proactively may undertake
carbon management to achieve legitimacy in the eyes of its
customers and suppliers (a relational motive), not because of
short-term economic rents (Paulraj et al., 2017; Sarkis et al.,
2010), but more because of relational rents. This can push
companies to expand and improve their relational capabili-
ties. Moral motivations to engage suppliers and customers in
carbon management are derived from moral obligations and
the deontological duty to act responsibly and as a role model
for others (Montiel, 2008; Paulraj et al., 2017). Paulraj et al.
(2017) demonstrated that moral motives are stronger drivers
of sustainability practices than other motives.

Whatever a company’s underlying motive or reason for
committing to carbon management, environmentally proac-
tive and value-driven companies build trust-based relation-
ships with their customers and view their suppliers as impor-
tant resources. Thus, it is clear that the opportunities for
carbon management are available not only within company
boundaries, but also along supply chains, i.e., active collabo-
ration with supply chain members whenever engagement
is needed urgently (Blanco et al., 2016). Because different
engagement levels exist due to the different kinds of engage-
ment activities and practices (Dahlmann & Roehrich, 2019),
an effort with relational collaboration-based activities that
seek joint benefits could lead to better results in carbon man-
agement. Having a collaborative system in which different
stakeholders are engaged in the design and implementation
of sustainability assessment, as well as in narrow monitoring

of carbon management’s critical tiers, fosters transparency
through disclosure (Gualandris et al., 2015). Moreover,
adopting carbon management systems also is connected to
the existence of emission-trading schemes, pressure from
competitors, the nature of the legal system, and carbon expo-
sure (Luo & Tang, 2016). Figure 1 illustrates supply chain
engagement’s role in carbon management. In the following
subsections, supply chain engagement is clarified from the
perspectives of both upstream (supplier) and downstream
(customer) supply chains.

Supplier Engagement

The importance of engaging suppliers to improve compa-
nies’ sustainability performance has been noted in several
previous studies (Sancha et al., 2016; Tidy et al., 2016).
Even though it is difficult for companies to control suppliers,
powerful buyers can serve as role models and set standards,
thereby extending their suppliers’ engagement in sustainabil-
ity efforts (Amaeshi et al., 2008). By using sustainable sup-
ply management practices, firms can influence and engage
their suppliers (Kdhkonen et al., 2018), and by building on
collaborative relational practices, better outcomes can be
expected in terms of relational rents and competitive advan-
tages (Dyer & Singh, 1998; Sancha et al., 2019). Recently,
the relational view has been expanded to explain not just
economic, but also environmental and social benefits (Vil-
lena et al., 2021).

Goals of carbon management

N

Upstream

Supply chain engagement

) BN

> Downstream

Sourcing

Focal company

Sales

Fig. 1 Supply chain engagement’s role in carbon management
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Supplier engagement programs that conduct emission
allocation analyses along the supply chain are important
tools in focal companies’ carbon management process
(Tidy et al., 2016). The first-tier suppliers pass on a focal
company’s sustainability requirements to second-tier suppli-
ers (Wilhelm et al., 2016), and the integration of a first-tier
supplier’s marketing and purchasing functions is essential
in transferring sustainability further upstream in the supply
chain. For a supplier, being able to show new sustainability
initiatives in its offerings to customers and other stakehold-
ers, such as earning a sustainability certificate, fosters even
more supplier engagement (Foerstl et al., 2015). Wilhelm
et al. (2016) found that lead firms (i.e., focal companies)
play a primary agency role in incentivizing their first-tier
suppliers to accept carbon management and act as agents for
second-tier and other upstream suppliers.

Customer Engagement

Customer engagement is an interactive process that enables
deep and meaningful relationships and interactions between
a company and its customers (Hollebeek, 2013). Only a few
extant studies have examined customer engagement in con-
nection with sustainability or carbon management (Jarvis
et al., 2017), and these generally have adopted consumer
behavioral perspectives to analyze customers’ willingness
to engage in sustainability initiatives (O’Brien et al., 2020).
For example, Gossling et al. (2009) found that passengers
are co-creators of environmental value through voluntary
carbon offsets in the aviation industry, and O’Brien et al.
(2015) found that Internet service providers’ engagement in
corporate social responsibility programs enhances custom-
ers’ preferences. Jarvis et al. (2017) emphasized the social
attributes and platforms through which customer engage-
ment can be pursued and measured. According to a recent
study by Chen and Ho (2019), suppliers’ high-level, pro-
environmental practices increase sales if their customers
have similar levels of environmental management. Thus,
investing in environmental practices is not beneficial for sup-
pliers if their customers are not doing the same, and gains
can be achieved only if these customers value their suppliers’
efforts. It also has been found that suppliers can engage their
customers and increase customers’ dependency in business
through instrumental motives and international environmen-
tal policies (Peng et al., 2022). Thus, from a supplier per-
spective, engaging with customers in carbon management is
essential and can improve business.

From a buyer perspective, to become a preferred cus-
tomer in the eyes of a supplier requires deep engagement
from the customer side and an understanding of suppliers’
expectations (Nollet et al., 2012). For example, in carbon
management, shared goals regarding emission reduction
and collaboration in the area of climate change strengthen

customers’ commitment to relationships with their suppliers
(Patrucco et al., 2020), i.e., customers’ openness in commu-
nication regarding goals and ideas to improve relationship
performance in carbon management is essential for supply
chain engagement.

Hypothesis Development

The present study’s objective is to examine the determinants
and preconditions for focal companies’ supply chain engage-
ment in carbon management. A focal company is positioned
between its suppliers and customers (Seuring & Miiller,
2008); therefore, it has a two-way perspective on carbon
management. The reasons for carbon management can arise
from moral motives and genuine concern for the environ-
ment (Paulraj et al., 2017). Value-driven, moral-based moti-
vation for carbon management might be reflected in busi-
ness strategy (Plambeck, 2012) if environmental awareness
is based on company values, top management commitment,
and genuine concern (Paulraj et al., 2017). Moral motives
also are visible when companies wield strong influence on
climate change-related public policy, as they view them as
the right thing to do (Detomasi, 2015). Thus, moral motives
in this study are reflected by business strategy and active
influence in public policy on climate change. However, com-
panies that operate in GHG-intensive industries are search-
ing for compensating actions, e.g., carbon management in
the supply chain, to avoid poor publicity or other negative
consequences, interpreted here as an instrumental motive
(Jira & Toffel, 2013). Recent studies have found that instru-
mental motives also affect customer engagement (Peng et al.,
2022). Companies also have relational motives to imple-
ment carbon management because they might aim to comply
with stakeholder norms, e.g., their customers’ expectations,
or environmental activists’ demands (Paulraj et al., 2017).
Environmental regulations’ impact on companies’ carbon
management is an external pressure, thereby reflecting rela-
tional motive (Paulraj et al., 2017). In the following sec-
tion, these features’ links to supply chain engagement are
clarified, and justifications for the proposed hypotheses are
presented.

Business Strategy

Companies with abundant financial resources and strong
management capabilities are most likely to implement proac-
tive environmental strategies (Russo & Fouts, 1997), which
can improve companies’ financial performance (Clarkson
et al., 2011; Golicic & Smith, 2013; Pullman et al., 2009).
By being a first mover in a market to create a sustainable
business, a company can enhance its market share and
image, thereby influencing profit generation (Paulraj, 2011;
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Plambeck, 2012). Companies that proactively seek busi-
ness opportunities in carbon management and do not focus
solely on risk management can perform better (Elijido-Ten
& Clarkson, 2019).

Business strategies coordinate and integrate activities
of functional units within the company, and supply chain
management is aligned with these strategies (Hesping &
Schiele, 2015). Plambeck (2012) identified several ways
that climate change can be incorporated into business strat-
egies and supply chain management. First, companies can
cut costs by using energy-efficient technologies and identi-
fying and implementing energy-efficient projects with sup-
pliers. Second, companies can increase their revenues by
improving public relations and customers’ willingness to
buy sustainable and energy-saving products. Companies also
can increase supply chain efficiency by reducing the num-
ber of intermediaries and brokers with which they interact
and instead communicate directly with lower-tier suppliers
about environmental issues. Finally, horizontal collaboration
with other multinational buyers can motivate suppliers to
strive for fewer emissions. Integrating carbon management
into powerful buyers’ business strategies adds pressure on
suppliers in particular to retain their customers (Villena &
Dhanorkar, 2020), whereas engaging customers in carbon
management often is based on a customer’s commitment to
their relationship with the supplier (Patrucco et al., 2020).
Therefore, this study proposes the following hypotheses:

Hla Companies that integrate climate change into their
business strategies are more likely to engage suppliers, cus-
tomers, and both suppliers and customers in carbon manage-
ment than those that do not.

H1b Integrating climate change into business strategies has
a larger impact on engaging suppliers than customers.

Activity and Influence on Climate Change Public Policy

According to Detomasi (2015), active companies can influ-
ence governments’ public policy and collaborate with
non-governmental organizations to create environmental
standards. The motivation to influence public policy is not
solely to reduce emissions because high standards can be
significant entry barriers for new competitors (Detomasi,
2015). Companies with low GHG emissions are most active
in seeking to influence public policy because of their com-
petitive advantage, whereas companies with high GHG
emissions are more likely to try and maintain the status quo
(Delmas et al., 2016).

Companies must align their political activity with tan-
gible carbon management efforts. If they do otherwise, the
risk of being attacked for hypocrisy increases (Lyon et al.,
2018). Hoover and Fafatas (2018) concluded that U.S. states’
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political leanings influence companies’ willingness to dis-
close carbon emission information. Furthermore, participa-
tion in sector-level associations, taking part in public forums,
and collaborating with nonprofit organizations all motivate
firms to undertake proactive carbon management and share a
common vision of the actions needed to reduce supply chain
emissions (Backman et al., 2017). Recently, even corporate
activism has been evolving, with calls for changes to policies
regarding societal and environmental issues (Eilert & Nap-
pier Cherup, 2020). A firm’s intensive political activity may
turn into corporate activism to lower emissions in an indus-
try. It also has been found that suppliers’ actions that aim
to reduce carbon emissions benefit the whole supply chain
more than customers’ actions (Lee & Park, 2020). Thus, this
study proposes the following hypotheses:

H2a Companies that are highly active in and wield strong
influence on public policy on climate change are more likely
to engage suppliers, customers, and both suppliers and cus-
tomers in carbon management than those that are not.

H2b Activity in and strong influence on climate change pub-
lic policy have a larger impact on engaging suppliers than
customers.

GHG intensity of the Sector

Firms that operate in a GHG-intensive sector are more likely
to face public scrutiny over their environmental efforts
(Marquis et al., 2016). Supplier or customer engagement
in terms of monitoring or collaborative efforts is one form
of compensation that companies can employ in response to
public pressure (Golicic & Smith, 2013; Shevchenko et al.,
2016). For companies under the greatest pressure, it is eas-
ier to implement compensatory actions than more radical
GHG emissions-reducing ones (Shevchenko et al., 2016).
In GHG-intensive sectors, managers utilize certain environ-
mental actions to build a better reputation and maintain the
company’s profitability (Cai et al., 2012). As a result, firms
in GHG-intensive sectors tend to be more active in report-
ing their commitment to environmental practices by using
transparency tools—e.g., green indices, green brands, and
certifications—than other businesses (Conte et al., 2022).
Monitoring tools and external reporting on sustainabil-
ity are more likely to be used among companies that make
direct negative impacts on the environment (van Zanten
& van Tulder, 2018). GHG-intensive companies in highly
regulated industries have been found to use more carbon
management measurements than those in industries that are
less regulated under climate policy (Sakhel, 2017). It also
has been found that companies in energy-intensive indus-
tries have implemented more efficient carbon management
strategies to reduce emissions effectively than firms from
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other sectors (Lee, 2012). Therefore, we present the follow-
ing hypothesis:

H3 Companies operating in a high GHG-intensive industry
are more likely to engage suppliers, customers, and both
suppliers and customers in carbon management than those
that operate in less GHG-intensive industries.

Country-Level Features

Environmental regulation stringency differs among coun-
tries, creating varying levels of institutional pressures on
companies to implement carbon management (van Zanten &
van Tulder, 2018). Environmental regulation drives sustain-
able supply chain management practices, particularly if com-
panies are proactive about regulatory compliance (Walker
et al., 2008; Zeng et al., 2017). When studying companies
that are relatively advanced in their sustainability, institu-
tional pressure is connected to ensuring suppliers’ sustain-
ability in terms of environmental compliance and sharing
values and standards along the supply chain (Jira & Toffel,
2013; Tate et al., 2010).

Less-strict environmental regulations in less economi-
cally developed countries create business environments in
which customer pressure for carbon management is lower,
and firms do not view supplier or customer engagement in
carbon management as a business priority (Tumpa et al.,
2019). Even if global buyers are driving voluntary engage-
ment in carbon management, their power becomes weaker
at the subcontracting stage in the context of supply chains
in developing countries (Soundararajan & Brown, 2016).
Small subcontractors lack the institutional pressure, skills,
and financial resources to implement environmental ini-
tiatives, and their intermediaries might be lenient with
non-compliance to maintain mutual trust (Soundararajan
& Brown, 2016). Zhu et al. (2013) demonstrated that Chi-
nese manufacturers were less likely to adopt practices that
required some level of cooperation with either suppliers or
customers concerning environmental regulation pressure.
Based on these mixed findings, the present study proposes
the following hypothesis:

H4 Companies operating in countries with high economic
welfare and stringent environmental regulations are more
likely to engage suppliers, customers, and both suppliers
and customers in carbon management than those operating
in developing countries with less stringent environmental
regulations.

Methodology

The aim of this study is to examine determinants of sup-
ply chain engagement in companies’ carbon management.
Furthermore, we also examine whether engagement is more
influential upstream than downstream in the supply chain. To
be able to evaluate the effects of the hypothesized determi-
nants of engagement, a quantitative approach is chosen. Like
Creswell (2014) has stated, quantitative methods are suit-
able for empirical studies that examine drivers’ impact on an
outcome. Both multinomial and ordinal logistic regression
analyses were used to test the hypotheses.

This study’s data were collected from several sources.
The carbon management data came from the CDP’s sup-
ply chain program. Altogether, 345 firms from 31 countries
were included, with 38% from the United States, 12% from
the United Kingdom, 10% from Japan, and 40% from other
countries. The companies participating in the CDP’s sup-
ply chain program can use it to capture their key suppliers’
carbon-related information (Carbon Disclosure Project 2017,
2018). Previously, although CDP data are used in studies
regarding climate change (e.g., Dahlmann et al., 2019), only
a few studies used CDP data in the supply chain context
(e.g., Blanco, 2021; Jira & Toffel, 2013; Villena & Dha-
norkar, 2020). Other data sources used in this study include
the Thomson Reuters Fundamentals and Worldscope data-
bases, currently provided through the Refinitiv Eikon data-
base, the World Bank’s DataBank, and the World Economic
Forum (2014).

Variables
Dependent Variables

The first dependent variable based on the CDP data, Engage-
ment, captures whether a company engages its suppliers,
customers, or both in carbon management. The variable
is a nominal categorical variable with four categories (see
Table 1 for more details) and is used as the dependent vari-
able in the multinomial logistic regression estimations.
Two other dependent variables—Supplier engagement and
Customer engagement—also were generated based on the
CDP data, which include a text portion in which companies
describe their supplier and/or customer engagement. Based
on the previous literature and following Dyer and Singh
(1998) and Klassen and Vachon (2003), we created a cod-
ing framework for the content analysis to identify activities,
strategies, and practices that belong to either the monitoring
category or the collaboration category (see Appendix 1). In
accordance with previous studies, we defined monitoring as
arm’s length, lower- or basic-level activities and collabo-
ration as activities conducted at a more mature level and
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Table 1 Variables based on the CDP’s supply chain questionnaire

Variables Description Coding Source
Dependent CDP survey questions Author's coding
Engagement Do you engage any of the elements of 0=no engagement CDP
your value chain in GHG emissions and 1 =engages suppliers, but not customers
climate change strategies? (Tick all that 2=engages customers, but not suppliers
apply) 3 =engages suppliers and customers
Yes, our suppliers; Yes, our customers;
Yes, other partners in the value chain;
No, we do not engage
Supplier engagement  If “Yes, our suppliers” Please give details 0=no supplier engagement CDP
of methods of engagement, your strat- 1 =supplier monitoring
egy for prioritizing engagements and 2 =supplier collaboration
measures of success
Customer engagement If “Yes our customers” Please give details 0=no customer engagement CDP
of methods of engagement, your strat- 1 =customer monitoring
egy for prioritizing engagements and 2 =customer collaboration
measures of success
Explanatory
Strategy Is climate change integrated into your 0=no, 1 =yes CDP
strategy? Yes/No
Influence Do you engage in activities that could 0O=no, 1 =yes CDP
either directly or indirectly influence cli-
mate change public policy through any
of the following? (Tick all that apply)
Direct engagement with policymakers;
Funding research organizations; Trade
associations; No
GHGint The average CO2 intensity in 2015 by Measured by total CO, and Refinitiv Eikon, GICS
GICS sector within the companies for CO,-equivalent emissions in tons
which intensity was available in the divided by net sales or revenue in U.S.
database (GICS sectors: 10 Energy, 15 dollars, authors’ calculations
Materials, 20 Industrial, 25 Consumer
Discretionary, 30 Consumer Staples, 35
Health Care, 40 Financials, 45 Informa-
tion Technology, 50 Telecommunication
Services, 55 Utilities, 60 Real Estate
GDP per capita Gross domestic product Constant 2010 U.S. dollars World Bank’s DataBank
Engov Country's environmental governance: (1)  2013-2014 weighted average, authors’ World Economic Forum (2014)
Stringency of environmental regula- calculations
tions: How would you assess the strin-
gency of your country’s environmental
regulations? [1 =very lax, among the
worst in the world; 7=among the
world’s most stringent] (2) Enforce-
ment of environmental regulations: In
your country, how would you assess the
enforcement of environmental regula-
tions? [1 =very lax, among the worst in
the world; 7=among the world’s most
rigorous]
Control
Employees Number of employees of respondents During fiscal year Thomson Reuters Fundamentals
ROA Earnings before interest and taxes divided During fiscal year, authors’ calculations Thomson Reuters Worldscope

by total assets, representing the sum of
total current assets, long-term receiva-
bles, investment in unconsolidated sub-
sidiaries, other investments, net property
plants and equipment, and other assets

@ Springer



Determinants of Supply Chain Engagement in Carbon Management

95

aimed toward joint benefits (e.g., Gualandris et al., 2015;
Klassen & Vachon, 2003; Vachon & Klassen, 2006, 2008).
Two researchers analyzed and coded the text data by using
the agreed-upon framework and keywords. To resolve dif-
ferences between their efforts, a third researcher participated
in the process. As suggested by Dahlmann and Roehrich
(2019), who used a similar process with the same CDP
material, our data analysis process went through multiple
iterations to ensure correctness and consistency. Supplier
engagement and Customer engagement resulting from this
content analysis are ordinal categorical variables with a ris-
ing engagement level: For both variables, “No engagement”
depicts the lowest engagement level, “Monitoring” depicts
basic-level engagement activities, and “Collaboration”
depicts the highest engagement level. These variables were
used as dependent variables in ordinal logistic regression
analyses.

Explanatory Variables

The first explanatory variable originating from the CDP data
is a dichotomous variable, Strategy, coded 1 when climate
change is integrated into the company’s business strategy
and 0 otherwise. The second explanatory CDP variable,
Influence, is also a dichotomous variable, associated with
whether a company engages in any activities that either
directly or indirectly could influence public policy on cli-
mate change. These variables are associated with Hypoth-
eses 1 and 2 and are described in more detail in Table 1.

An industry’s GHG intensity (GHGint) is measured
through average carbon dioxide (CO,) intensity within
the Global Industry Classification Standard (GICS) sec-
tors. Company-level CO, intensities from the Refinitiv
Eikon database were retrieved to calculate the variable (see
Table 1). As for country-level variables, GDP per capita
came from the World Bank’s DataBank. Finally, following
Grauel and Gotthardt (2017), a country’s environmental gov-
ernance level (Envgov) was calculated as an average of two
items from the World Economic Forum’s (2014) Executive
Opinion Survey: the stringency and enforcement levels of
a given country’s environmental regulations. This variable
is based on survey data from 2013 and 2014, and was used
as a proxy for Envgov in 2015 due to the high persistence
found in such institutional measures (as far as we are aware,
data for 2015 were unavailable). These variables also are
detailed in Table 1.

Control Variables

Several studies have demonstrated that a company’s size
and financial performance influence its carbon manage-
ment activity. Large companies have more money and other
resources to invest in environmentally friendly technologies

and sustainable supply chain management practices (Zhu
et al., 2008). Large companies also experience greater pres-
sure from the public and stakeholders on carbon disclosure
and emissions reductions; thus, they are more incentivized to
adopt carbon management systems and make compensations
(Luo & Tang, 2016; Shevchenko et al., 2016). Reputational
risks due to any environmental misconduct along the supply
chain (Lintukangas et al., 2016) and social and economic
pressure drive large companies to engage their supply chains
in carbon management (Luo et al., 2012). Therefore, com-
panies’ size and financial status were included as control
variables in the analyses. Company-level financial data come
from the Thomson Reuters Fundamentals and Worldscope
databases, currently provided through the Refinitiv Eikon
database. Company size was measured by the number of
Employees and financial performance by return on assets
(ROA). Due to data availability and to increase the sample
size, fiscal data, rather than calendar year data, were col-
lected for these variables.

Depending on data availability for the model under esti-
mation, the number of companies included in the analysis
varied, from 337 to 345. The data for the dependent engage-
ment variables came from 2016, while all explanatory vari-
ables were lagged by one year to address potential simulta-
neity. Furthermore, Employees and GDP per capita were
logged. Summary statistics for the observations used in the
analysis are presented in Table 2, while the correlation coef-
ficients appear in Table 3.

Estimation Methods

Our dependent variables are nominal and ordinal in nature;
thus, we used two estimation methods: multinomial logistic
regression for the nominal Engagement variable and ordi-
nal logistic regression for the ordinal Supplier engagement
and Customer engagement variables. If the dependent vari-
able is ordinal, it is more parsimonious and interpretable to
use an estimation method that does not ignore the response
categories’ ordering (e.g., Williams, 2016). However, if no
natural ordering exists for the response categories, multi-
nomial logistic regression must be used. The Stata/SE 16.1

Table2 Summary statistics

Variable Obs  Mean Std. Dev  Min Max
Strategy 345 0925 0.264 0 1
Influence 345 0.858  0.350 0 1
Employees 345 10.234  1.405 5.529 13.323
ROA 345 0.079  0.072 -0.232 0.512
GHGint 345 0.001  0.002 0.00002  0.009
GDP per capita 340 10.634  0.616 7472 11.600
Envgov 337 5.329  0.572 3.780 6.290
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Table 3 Correlations

Strategy  Influence Employees ROA GHGint GDP per capita Envgov
Strategy 1
Influence 0.513%%* ]
Employees 0.228%%*  (0.147%%* ]
ROA 0.029 —-0.027 0.013 1
GHGint 0.087 0.121%*  —0.176%*** —0.120%* 1
GDP per capita —0.070 —0.119%* 0.029 —0.041 —-0.064 1
Envgov 0.010 —-0.036 0.077 0.046 —0.147%%%  0.671%*** 1

* =significant at 10%, ** =significant at 5%, *** =significant at 1%

software package and maximum likelihood estimation were
used to fit all the models.

Multinomial Logistic Regression

The dependent variable Engagement is a nominal variable
with four response categories without natural ordering
(see Table 1). In this case, multinomial logistic regression
(Greene, 2008, pp. 841-847; Verbeek, 2012, pp. 228-231)
allowed us to evaluate the explanatory variables’ impact
on which value chain partners (suppliers, customers, or
both) are more likely to engage in carbon management.
Sluis and De Giovanni (2016) previously used multinomial
logistic regression analysis in a relatively similar context.
Multinomial logistic regression analysis can be performed
using maximum likelihood estimation, which is based on
finding the values of the parameters to be estimated that
maximizing the log-likelihood function. A crucial assump-
tion of multinomial logistic regression analysis is that the
relative risk ratio between any pair of outcome categories
does not depend on the other alternatives available. This
assumption is called the independence of irrelevant alter-
natives (ITA). In accordance with Long and Freese’s (2006,
pp- 243-246) recommendation, we relied on a seemingly
unrelated estimation-based Hausman test to evaluate this
assumption.

Ordinal Logistic Regression

If the response categories of a dependent variable are inher-
ently ordinal, but depict only ranking, an ordinal response
model can be used to account for the nature of the variable
(Greene, 2008, pp. 831-841; Verbeek, 2012, pp. 221-222).
Our dependent variables, Supplier engagement and Cus-
tomer engagement, are ordinal because their categories
illustrate a rising engagement level, from no engagement to
collaboration. Again, estimation was done using maximum
likelihood. Two alternatives are possible, depending on the
assumptions made regarding error terms: In ordinal logistic
regression, the error terms are assumed to follow logistic
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distribution, while ordinal probit regression assumes that
they follow standard normal distribution. We chose to use
ordinal logistic regression, which social scientists use often
(Hill et al., 2018, p. 711). If the ordinal logistic model’s par-
allel-line assumptions are met, all coefficients apart from the
intercepts should be equal across different logistic regres-
sions, subject to sampling variability (Williams, 2016).

Results

Engagement in Carbon Management: Multinomial
Logistic Regression Results

The multinomial logistic regression analysis results are
provided in Table 4. The reference category is Category
0, in which the company does not engage either suppli-
ers or buyers in its carbon management, i.e., no engage-
ment. Model (1) includes only company-level explanatory
variables, Model (2) adds the industry-level explanatory
variable, and Model (3) includes company-, industry-, and
country-level explanatory variables. The model diagnos-
tics indicate that at least one of the regression coefficients
in the models differs from zero. Moreover, the Akaike
information criterion (AIC) implies that Model (3) should
be chosen, while the Bayesian information criterion (BIC)
indicates that Model (1) is preferable. Due to these con-
tradictory results concerning model selection, we chose to
discuss all three models.

As indicated above, the ITA assumption should hold for
multinomial logistic regression results to be reliable. We
tested the assumption using Stata’s seemingly unrelated
estimation-based Hausman test. A limitation of this test is
that it cannot be performed with robust standard errors; thus,
we estimated the models without robust standard errors to
perform the test. According to the results, the null hypoth-
esis of other alternatives’ independence was not rejected in
any of the models.

Engaging suppliers vs. engaging neither suppliers nor
customers: First, compared with engaging neither suppliers
nor customers in carbon management, integrating climate
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Table 4 Multinomial logistic regression results

Engaging suppliers vs. engaging neither
suppliers nor customers

Engaging customers vs. engaging
neither suppliers nor customers

Engaging both vs. engaging neither sup-
pliers nor customers

Model (1) Model (2) Model (3) Model (1) Model (2) Model (3) Model (1) Model (2) Model (3)
Strategy 1.811%* 1.786%* 1.813** 1.131% 1.068 1.516%* 2.144%** 2.044** 2.156%**
(0.84) (0.84) (0.81) (0.66) (0.66) 0.76) (0.81) (0.81) (0.81)
Influence 1.782%%% 1.730%% 1.729%# 1.017%* 0.939* 1.008* 1.999%#:#:% 1.873%%% 1.935%:#:%
(0.61) (0.61) (0.60) (0.56) (0.55) (0.58) (0.55) (0.55) (0.54)
Employees 0.466%** 0.4877%** 0.546%** 0.130 0.169 0.283* 0.6927%** 0.769%** 0.823%**
(0.16) 0.17) 0.17) (0.16) 0.17) 0.17) 0.15) (0.16) (0.16)
ROA 4.860 4.832 5.436 3.440 3.564 4212 3.593 4.077 4.455
(3.34) (3.28) (3.45) (2.94) (2.87) (3.04) (2.86) (2.84) 2.97)
GHGint 120.848 149.743 199.559 208.533 311.319%*  317.031%**
(179.86) (182.58) (153.33) (160.65) (139.98) (146.55)
GDP per capita —0.153 —-0.290 —0.045
0.61) 0.61) (0.58)
Envgov 0.037 —0.258 —0.192
(0.63) (0.61) 0.57)
Constant —7.273%%% T AT2*EE 6733 —2.806* —3.185* —-0.401 —9.102%%%  —9,917%%%k  —9,104%
(1.57) (1.67) 4.87) (1.63) (1.73) (4.80) (1.72) (1.85) 4.74)
Observations 345 345 337 345 345 337 345 345 337
Model diagnostics Model (1) Model (2) Model (3)
Log pseudolikelihood -365.14 -361.56 —347.83
Wald chi-square 67.54 68.42 73.18
Wald chi-square (P-value) 0.0000 0.0000 0.0000
McFadden Pseudo R2 0.1175 0.1262 0.1325
AIC 760.28 759.11 743.66
BIC 817.94 828.30 835.35

Robust standard errors are in parentheses; * = Significant at 10%, ** =significant at 5%, *** =significant at 1%

change into the company’s business strategy increases the
probability of engaging suppliers in carbon management.
The relative risk ratio of Strategy ranges between 6.0 and
6.1, indicating that integrating climate change into a busi-
ness strategy is expected to increase the relative chances
of engaging suppliers in carbon management by a factor
of around 6, compared with engaging neither suppliers nor
customers, given that the other explanatory variables in the
model are held constant.

Second, engaging in activities that could influence cli-
mate change public policy also increases the probability
of engaging suppliers in carbon management. The relative
risk ratio of Influence ranges between 5.6 and 6.0. Third,
larger companies (measured by number of Employees) are
more likely to engage their suppliers in carbon management.
These results are robust to all model specifications presented
in Table 4. However, ROA, the variable measuring corpo-
rate financial performance, is statistically insignificant in all
models, even at the 10% risk level, thereby suggesting that
financial performance is not an important determinant of

whether companies engage their suppliers in carbon man-
agement. The same applies to industry-level and country-
level explanatory variables, which remain statistically insig-
nificant in all models.

Engaging customers vs. engaging neither suppliers nor
customers: Compared with engaging neither suppliers nor
customers in carbon management, engaging in activities
that could influence public policy on climate change also
increases the probability of engaging customers in carbon
management, but the effect is weaker than in the case of
suppliers. Here, the relative risk ratio ranges between 2.9
and 4.6. Interestingly, integrating climate change into the
company’s business strategy appears to play a less impor-
tant role with regard to engaging customers over suppliers
in carbon management, while the role of company size is
reduced even further. Corporate financial performance and
industry- and country-level explanatory variables continue
to remain statistically insignificant, even at the 10% level,
in all models.
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Engaging suppliers and customers vs. engaging neither
suppliers nor customers: As for engaging both suppliers
and customers in carbon management, the roles of climate
change strategy, influencing public policy, and company
size are highlighted. The relative risk ratios range from
7.7 to 8.6 (Strategy), 6.5 to 7.4 (Influence), and 2.0 to 2.3
(Employees). However, the most important change relative
to the other dependent variable categories is that the com-
pany’s sector average for CO, intensity (GHGint) appears
to increase the probability of engaging both suppliers and
customers in carbon management.

Including industry dummies based on GICS classifica-
tion as control variables in the models resulted in problems
with too few observations in some cross-tabulation cells
between the industries and Engagement, which undermined
the estimations’ reliability. Thus, we had to drop industry
dummies from the models. The results’ robustness was
tested by using two other measures of corporate financial
performance instead of ROA. The main results are robust to
using Profitability (calculated by dividing earnings before
interest and taxes by sales) and Slack (calculated by dividing
cash by sales) as measures of corporate financial perfor-
mance. Considering that the ITA assumption is impossible
to test reliably, we also performed robustness tests by using
logistic regression analysis (see Appendix 2 for the results).
The results support those of the multinomial regressions.

Differences Between Supplier and Customer
Engagement: Ordinal Logistic Regression Results

The results from the ordinal logistic regression analysis
for supplier and customer engagement are presented in
Table 5. As in Table 4, Model (1) includes only company-
level explanatory variables, Model (2) adds the industry-
level explanatory variable, and Model (3) includes com-
pany-, industry-, and country-level explanatory variables.
Columns 2—-4 in Table 5 provide the results for supplier
engagement, and Columns 57 provide the results for cus-
tomer engagement. The Wald test results at the bottom of
the table indicate that at least one of the regression coef-
ficients in the models differs from zero.

The results indicate that integrating climate change
into a company’s business strategy and becoming actively
involved in public policy on climate change strongly
impact supplier engagement level positively, but not
customer engagement level. Both explanatory variables
are statistically significant, at least at the 5% level, in all
three supplier engagement models, whereas the customer
engagement models offer considerably less-robust evi-
dence of the explanatory variables’ statistical significance.
Moreover, when statistically significant, the variables’
coefficients are also smaller in the customer engagement
models than in the supplier engagement models. However,

Table 5 Ordinal logistic
regression results

Supplier engagement

Customer engagement

Model (1) Model (2) Model (3) Model (1) Model (2) Model (3)
Strategy 1.388%* 1.333%* 1.317%* 0.922 0.872 1.162%
0.62) 0.62) 0.62) (0.58) (0.58) (0.64)
Influence 1.316%%* 1.274 %% 1.306%* 0.599* 0.557 0.651*
(0.36) (0.36) 0.37) (0.36) (0.36) 0.37)
Employees 0.3927%* 0.427%** 0.420%** 0.176** 0.199%** 0.213*+**
(0.08) (0.08) (0.08) 0.07) 0.07) 0.07)
ROA 2.319* 2.635% 2.719%* 0.544 0.821 0.772
(1.39) (1.42) (1.44) (1.66) (1.69) (1.70)
GHGint 105.466* 102.898* 74.801 67.409
(58.58) (59.36) (45.67) (47.25)
GDP per capita 0.265 0.163
0.21) (0.18)
Envgov —0.134 —0.168
(0.23) (0.26)
Observations 345 345 337 345 345 337
Wald chi2 56.10 56.46 52.87 18.78 21.56 23.69
Wald chi2 (P-value) 0.0000 0.0000 0.0000 0.0009 0.0006 0.0013
McFadden pseudo R2 0.0976 0.1020 0.0983 0.0300 0.0326 0.0387
Brant test chi2 12.58 12.57 12.89 6.03 8.47 31.28
Brant test chi2 (P-value) 0.014 0.028 0.075 0.197 0.132 0.000

Robust standard errors are in parentheses; * =significant at 10%; ** =significant at 5%; *** =significant at
1%. Null hypothesis of the Brant test: The parallel regression assumption has not been violated
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company size appears to affect both supplier and customer
engagement.

The results also indicate that the higher the GHG inten-
sity of a company’s industry, the higher that company’s
supplier engagement level; however, the variable does not
appear to affect customer engagement level. Finally, and
unlike the multinomial logistic regression results discussed
above, ROA also appears to increase supplier engagement
level, and the country-level explanatory variables continue
to be statistically insignificant in these models.

The ordinal logit results’ robustness was tested using
Profitability and Slack as measures of corporate financial
performance. Strategy and Influence continue to impact sup-
plier engagement level positively, but not customer engage-
ment level, whereas company size appears to boost both sup-
plier and customer engagement. However, the GHG intensity
of the company’s sector does not appear to impact supplier
engagement in these models, while the effect of corporate
financial performance appears to depend on the financial
performance measure: Like ROA, Profitability appears to
increase supplier engagement, but Slack does not.

Stata’s ologit command is based on a parallel regres-
sion assumption of the ordinal logistic model. The Brant
test sometimes is used to determine whether the assumption
holds (Long & Freese, 2014). Brant test results provided at
the bottom of Table 5 indicate that the parallel regression
assumption was violated at the 5% risk level in Models 1 and
2 for supplier engagement and Model 3 for customer engage-
ment. We also estimated these models through generalized
ordinal logit using Williams’ (2006, 2016) Stata gologit2
command. The results from the partial proportional odds
estimations, in which some of the coefficients are allowed to
differ between response categories, support the main impli-
cations (see Appendices 3 and 4).

Discussion
Theoretical implications

The engagement of all supply chain actors in carbon man-
agement is necessary to fight climate change. We found that
companies with moral motives are more likely to engage
their suppliers and customers in carbon management than
companies that lack moral motives (Hla and H2a). More
specifically, companies that integrate climate change into
their business strategies are more likely to engage their
suppliers and customers in carbon management than those
that do not (Hla). Our multinomial logistic regression
results support this argument in all three categories—sup-
pliers alone, customers alone, and both suppliers and cus-
tomers—and are in line with studies by Plambeck (2012)
and Elijido-Ten and Clarkson (2019). Similarly, H2a was

supported: Firms active in influencing public policy on cli-
mate change are more likely to engage their supply chain in
carbon management (Backman et al., 2017; Hoover & Fafa-
tas, 2018). Detomasi (2015) found that active companies can
influence public policy to create environmental standards,
and our results demonstrate further that these companies
are also active in influencing their supply chains’ carbon
management.

Our study contributes to the sustainable supply chain
management field (Paulraj et al., 2017; Sharfman et al.,
2009) by showing that a focal firm’s moral motives make
a stronger impact on supplier engagement than customer
engagement. This contribution is based on results from
ordinal logistic regression analyses related to Hla and H1b.
First, integrating climate change into a business strategy
makes a larger impact when engaging suppliers compared
with customers (H1b). This is in line with Villena and Dha-
norkar (2020), who found that integration of carbon manage-
ment into powerful buyers’ business strategies adds pressure,
particularly on suppliers, to reduce GHG emissions. Second,
we found that being active in influencing public policy on
climate change makes a greater impact in engaging suppliers
than with customers (H2b).

All in all, it appears that moral motives make a stronger
impact on supplier engagement because a large proportion
of companies’ GHG emissions can be traced outside of the
firms’ boundaries to their suppliers, incentivizing compa-
nies to try to affect their suppliers’ emissions (Kagawa et al.,
2015; Plambeck, 2012; Tidy et al., 2016). Suppliers’ carbon
management actions also would strengthen focal companies’
carbon management efforts automatically. Companies with
moral motives are value-driven and push for actions to coun-
ter climate change, and if they engage their first-tier sup-
pliers on carbon management, the results along the entire
supply chain can be promising. First-tier suppliers may have
a relational motive to leverage sustainability requirements;
thus, they aim to comply with social norms and achieve
legitimacy within their supply chain to gain long-term rela-
tional rents, as Paulraj et al. (2017) suggested. Through
proactive supply chain engagement and joint deployment
of resources and technologies to reduce carbon emissions,
long-term benefits and relational rents can be achieved (Dyer
& Singh, 1998; Villena et al., 2021). Consequently, sup-
pliers’ carbon management actions benefit the whole sup-
ply chain more than customers’ actions (Lee & Park, 2020;
Wilhelm et al., 2016).

Moreover, our ordinal logistic regression results confirm
that companies with moral motives are more likely to col-
laborate and seek higher-level engagement with their sup-
pliers, rather than just monitor them. Incentivizing suppli-
ers via collaborative actions increases suppliers’ willingness
to commit to sustainability actions (Gualandris & Kalch-
schmidt, 2014; Jira & Toffel, 2013), and companies with
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moral motives truly are seeking a significant reduction in
GHG emissions.

Previous research (Paulraj et al., 2017) has found moral
and relational motives to be stronger drivers of carbon man-
agement in the supply chain than instrumental motives. Our
results support this because although we found industry-
level GHG intensity to be a significant determinant of sup-
ply chain engagement (supporting H3), business strategies
(H1) and political activity (H2) were considerably stronger
determinants. We found that GHG intensity also increased
customer engagement, thereby supporting a recent Peng
et al. (2022) study that indicated instrumental motives affect
customer engagement. Consequently, both supplier and cus-
tomer engagement in the disclosure procedure help reduce
emissions’ total impact in supply chains—not just supplier
engagement, as Jira and Toffel (2013) and Luo et al. (2012)
also reported.

Our results also underscore that companies in the most
GHG-intensive industries not only monitor their emissions,
but also actively collaborate with their suppliers to offset
emissions. The higher the GHG intensity of a company’s
industry, the higher the probability that the company has
chosen to collaborate to engage suppliers. We found that
companies operating in GHG-intensive sectors have instru-
mental motives for engagement and use it as compensating
actions, providing temporary relief from stakeholder pres-
sure (Shevchenko et al., 2016). These principally instrumen-
tal motives are reasons why companies in GHG-intensive
sectors are more likely to engage both suppliers and custom-
ers in their supply chain.

Our analysis does not support arguments regarding rela-
tional motives’ effects (H4) for firms operating in highly
developed economies with more stringent environmental
regulation (e.g., Sakhel, 2017; Tumpa et al., 2019). While
it previously has been reported that more stringent envi-
ronmental regulation increases GHG emission information
sharing between suppliers and buyers, and that firms in
highly regulated industries use more carbon management
measures (Zeng et al., 2017), our results indicate that insti-
tutional pressures do not significantly affect supply chain
engagement. Focal companies, rather than environmental
regulation or the country’s welfare level, drive supply chain
engagement for strategic reasons on a voluntary basis.

We assumed that large companies are more likely to
engage their supply chains in carbon management than
small companies (e.g., Luo & Tang, 2016; Shevchenko et al.,
2016), so we included company size as a control variable in
our analysis. In line with Luo and Tang (2016), Shevchenko
et al. (2016), and many others, our results show that large
companies engage both their suppliers and their customers
in carbon management. This result is unsurprising because
large companies have more money and other resources, and
many studies (e.g., Lintukangas et al., 2016) have shown that
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firm size correlates with sustainability efforts and perfor-
mance. We also suggested that companies with good finan-
cial performance are more likely to engage supply chain
members in carbon management than companies with poor
financial performance. A company’s good financial status
previously has been reported to be a significant factor in sus-
tainable supply chain studies (e.g., Zhu et al., 2008). How-
ever, according to our results, good financial performance
did not indicate either supplier or customer engagement. The
reason for this conflicting result could be that the impact of
corporate financial performance varies in the 28 different
countries in our sample, so this issue should be considered
in future studies and examined more carefully.

Managerial Implications

Companies with moral motives to reduce emissions must
adopt effective and feasible carbon management practices
that promote collaboration within supply chains because
with collaboration-based actions, better long-term results
can be achieved. Engaging suppliers and customers on car-
bon management reduces vulnerability to climate-related
risks and increases resilience and adaptability in supply
chains in general, which is highly critical for companies in
the current business environment, awash in several crises. In
particular, companies operating in GHG-intensive industries
need to realize that both supplier and customer engagement
are significant. To elicit more transparent information shar-
ing and behavior from suppliers, a larger number of buyers
should request that suppliers disclose carbon and climate
change information because suppliers’ willingness to share
such information increases when several buyers request it,
and when they use that information as a buying criterion.
Moreover, utilizing their relational capabilities and col-
laborations, buyers who operate based on moral motives
can reduce the opportunism of actors in supply chains and
increase engagement toward disclosure, which ultimately
will lead to better results in carbon management. Whether
the buyer’s motive is instrumental, relational, or moral when
engaging suppliers in carbon management, suppliers also
will experience benefits. For example, by committing to and
engaging in reducing emissions, suppliers may appear to be
potential partners for long-term relationships, which can be
a decisive factor in supplier selection and offer a competi-
tive advantage to supplier firms. Recognizing the company’s
position as a focal company in a supply chain simplifies car-
bon management and eases disclosure processes in both the
downstream and upstream supply chains.

Conclusions

To enhance understanding of how suppliers and custom-
ers could be engaged in carbon management, we provided
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evidence that supports companies’ moral and instrumen-
tal motives. Not only do moral motives—e.g., integrat-
ing climate change into the company’s business strategy
and being active in influencing climate change public
policy—appear to be particularly important, but also
instrumental motives—e.g., operating in a GHG-intensive
sector—in increasing the probability of engaging suppli-
ers and customers in carbon management. Moreover, we
show that engagement actions’ impact is stronger in the
upstream than in the downstream supply chain, ampli-
fying the importance of supplier engagement in carbon
management to ensure supply chains’ sustainability. We
conceptualized supply chain engagement by including both
suppliers and customers, thereby contributing to the sup-
ply chain literature by offering a wider scope than previ-
ous studies. By using text-based content analysis from the
CDP data and applying the relational view as a theoreti-
cal lens, we developed categories to measure engagement
more accurately. Our study further contributes to extant
supply chain management research by exploiting multi-
nomial and ordinal logistic regression estimation methods
using data from the CDP’s supply chain program, and by
elevating the data further by complementing it with data
from other databases. Moreover, this study broadens the
view of business ethics from the sustainability perspective
by demonstrating the importance of a focal firm’s motives
in engaging supply chain actors to reduce emissions.
However, despite our contributions, this research has
some limitations. We focused on the CDP supply chain
program, but the CDP offers other programs that could
be used in future studies. Using multinomial and ordinal
logistic regression as the estimation methods also placed
other restrictions on the explanatory variables we could use
in our models. Moreover, further research could examine
the effects of focal companies’ technological capabilities in
engaging their suppliers and buyers in carbon management
because reducing emissions requires changes in both pro-
cesses and technologies. In this study, we concentrated on a
focal company and its suppliers and customers, but it would
be valuable to determine whether suppliers’ suppliers in the
lower tiers also could be investigated. This would widen the
supply chain perspective even more and provide empirical
insights into carbon management and sustainability in multi-
tier supply chains and networks. Moreover, because the CDP
data are limited to disclosure and reporting only, examin-
ing specific factors, e.g., spending and product categories
within supply chain engagement, was not possible. We also
acknowledge that omitted-variable bias might affect our
results. Such omitted variables include, among other things,
company management characteristics (Ben-Amar & Mcllk-
enny, 2015), mimetic and environmental NGO pressure (Vil-
lena & Dhanorkar, 2020), and the supply chain’s structure
(Gualandris et al., 2021). Accordingly, these variables’ role

in engaging suppliers and customers in carbon management
would be an interesting topic for further research.

Supply chain engagement is an integral part of a firm’s
strategic sustainability management efforts to reduce GHG
emissions, mitigate climate-related risks, and increase resil-
ience in supply chains. By engaging suppliers and customers
in carbon management, a focal firm can respond to the chal-
lenges arising from climate change and mitigate the poten-
tially devastating social and economic impacts that global
warming may cause in the future.
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