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A B S T R A C T

Sustainable selling in business-to-business (B2B) markets increasingly depends on suppliers' ability to convey the 
value of emission-reducing offerings, yet research on how to foster buyers' value perceptions of such offerings 
remains limited. Using a survey of 304 B2B buyers and a scenario-based experiment with 381 buyers, this 
research examines how suppliers foster buyers' value perceptions from a signaling perspective. In Study 1, the 
results show that salesperson sustainability expertise and Scope 3 emission disclosure enhance buyers' perceived 
financial and non-financial sustainability value, which in turn drive customer satisfaction and willingness to pay 
a premium. These effects are contingent on environmental regulation and buyer sustainability expertise. In Study 
2, the results demonstrate that the signaling effectiveness of emission disclosure depends on the fit between value 
framing and emission contexts: opportunity framing is more effective for Scope 1 emissions, whereas risk framing 
is more effective for Scope 3 emissions. The findings advance understanding of sustainability value-based selling 
and provide guidance for suppliers on how to communicate sustainability value effectively.

1. Introduction

Recent legislative developments regarding mandatory greenhouse 
gas (GHG) emissions reporting have increased the strategic relevance of 
emissions management in B2B markets (EcoVadis & Accenture, 2024). 
With emission reduction ranking as the top sustainability priority among 
B2B buyers (Bain & Company, 2025), suppliers are increasingly devel
oping solutions with emission-reducing features to meet this growing 
demand. However, the often higher costs of such solutions continue to 
impede their broader market adoption, as buyers frequently struggle to 
recognize sufficient value in these offerings (Bain & Company, 2024; 
Giunipero et al., 2012). According to a recent practitioner survey, 45% 
of buyers report that sellers fail to clearly articulate the business returns 
of their sustainable offerings. As a result, nearly two-thirds of buyers feel 
uncertain about the value implications of such offerings, which in turn 
limits their willingness to adopt and pay (Bain & Company, 2024).

To effectively convey the value of emission-reducing products, sup
pliers need a clearer understanding of how buyers form sustainability 
value perceptions and how these can be fostered through targeted 
communication. A key nuance that further complicates this challenge is 

that buyers may not form uniform value perceptions across emission- 
reducing products. In particular, buyers may evaluate products target
ing Scope 1 and Scope 3 emissions differently. Scope 1 emissions refer to 
direct emissions from a firm's own operations, whereas Scope 3 emis
sions capture indirect emissions along the value chain, most of which 
stem from purchased goods and services (Eggert & Hartmann, 2021). 
Importantly, Scope 3 emissions fall under buyers' direct responsibility 
and are, according to a recent report by CDP, on average 26 times higher 
than Scope 1 emissions (Gill et al., 2024). Consequently, solutions tar
geting Scope 1 versus Scope 3 emissions may differ substantially in their 
perceived relevance to buyers, thereby requiring differentiated value 
communication strategies.

Despite its managerial relevance, existing research provides limited 
insight into how suppliers can foster buyers' value perceptions of 
emission-reducing products (see the literature review section). Specif
ically, while prior research has examined how supplier firms design or 
develop sustainable value propositions (e.g., Baldassarre et al., 2017; 
Patala et al., 2016), quantitative evidence on buyers' perceptions of 
sustainability-related value remains scarce. Furthermore, existing 
research offers limited guidance on how suppliers can communicate 
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sustainability value through tailored framing across different emission 
contexts (e.g., Scope 1 and Scope 3 emissions).

Addressing these gaps, we draw on signaling theory (Connelly, Certo, 
et al., 2011; Spence, 2002) as the theoretical lens to examine how sup
pliers can foster buyers' value perceptions of emission-reducing products 
through sustainability-related signals and framing strategies. In partic
ular, we focus on early-stage supplier evaluations, especially initial 
screening and bid-proposal assessment, where buyers cannot directly 
verify an offering's sustainability attributes and must therefore infer its 
value from observable supplier-provided information. Specifically, the 
study examines the following research questions (RQs): 

RQ1. How can suppliers use signaling to foster buyers' value percep
tions and subsequent responses to emission-reducing products?

RQ2. How does value framing shape the signaling effectiveness for 
Scope 1 and Scope 3 emission-reducing products?

We draw on an extensive literature review and a qualitative pre- 
study comprising 27 in-depth interviews with B2B informants to 
develop the conceptual framework. We test this framework using two 
quantitative studies. Study 1 (N = 304) employs a survey based on 
buyers' actual purchasing experiences to examine a two-stage signaling 
process through which supplier-provided sustainability signals shape 
buyers' sustainability value perceptions and subsequent responses 
(RQ1). Study 2 (N = 381) corroborates this signaling process, while 
using a scenario-based experiment to investigate how value framing 
(opportunity vs. risk) moderates the signaling effects of Scope 1 versus 
Scope 3 emission-reduction information (RQ2).

Our research advances prior work in two ways. First, we contribute 
to research on sustainability value-based selling by shifting the focus 
from supplier-side value proposition development (e.g., Baldassarre 
et al., 2017; Patala et al., 2016; Ranta et al., 2020) to buyers' percep
tions of sustainability value. Drawing on signaling theory, we concep
tualize sustainability value-based selling as a signaling process in which 
suppliers use both credibility signals (salesperson sustainability exper
tise) and quality signals (Scope 3 emission disclosure) to convey the 
value potential of emission-reducing offerings. We show that these sig
nals enhance buyers' sustainability value perceptions and subsequent 
responses through a two-stage process of signal interpretation and value 
utilization. By adopting this perspective, our research responds to calls 
for more theory-driven examinations of both buyers' value perceptions 
(Keränen et al., 2023) and sustainability sales (Connelly, Ketchen, & 
Slater, 2011).

Second, we advance research on sustainability value communication 
by identifying key contingencies that shape the effectiveness of sus
tainability signals. Specifically, we show that both market-level condi
tions (environmental regulation) and individual-level characteristics 
(buyer sustainability expertise) influence how buyers interpret and act 
upon sustainability signals. Beyond market- and individual-level con
tingencies, we identify value framing style as a further message-level 
contingency, showing that the effectiveness of opportunity versus risk 
framing depends on whether the targeted emission reduction falls under 
Scope 1 or Scope 3.

With these insights, our work advances B2B sales research in the 
sustainability context, addressing a relevant yet underexplored topic in 
professional selling (Gabler et al., 2023). Moreover, our work offers a 
buyer-centric understanding of value perceptions, thereby responding to 
recent calls for individual-level perspectives in value-based selling 

(Keränen et al., 2023) and sustainability management research (Gond 
et al., 2017; Wade & Griffiths, 2022). From a managerial perspective, 
we provide guidance for supplying firms on driving the success of 
emission-reducing offerings through salesperson training, transparent 
emission disclosure, and buyer-targeted, context-tailored 
communication.

2. Literature review

We integrate B2B sustainable buying and value-based selling as two 
complementary research streams to examine how buyers infer value 
from and respond to emission-reducing products. Web Appendix A 
synthesizes representative studies across these research streams and 
clarifies the key research gaps our research addresses.

2.1. Emission-reducing sustainable products

Sustainable buying literature conceptualizes sustainable products as 
offerings with positive social and/or environmental attributes (Luchs 
et al., 2010). Much of the research in the B2B domain centers on envi
ronmentally sustainable products that reduce environmental impacts 
across the product lifecycle (Lacoste, 2016; Zhu & He, 2017). Given the 
growing strategic importance of emission reduction for buying firms 
(Butt et al., 2025), we examine emission-reducing products as an 
increasingly relevant yet underexplored subset of environmentally sus
tainable products.

In sourcing physical goods, buyers primarily encounter two types of 
emission-reducing products: those that reduce Scope 1 emissions and 
those that reduce Scope 3 emissions. Following the GHG Protocol (2011; 
see Table 1), Scope 1 emission-reducing products lower customer firms' 
direct operational emissions through their use (e.g., energy-efficient 
machinery that reduces on-site emissions). Scope 3 emission-reducing 
products reduce upstream emissions embedded in purchased goods 
through environmentally friendly production processes (e.g., compo
nents produced using renewable energy or low-emission materials). 
Scope 2 emissions, by contrast, stem from purchased energy and are 
typically managed through centralized energy procurement rather than 
through individual product purchasing decisions. Given our focus on 
individual buyer decision-making for physical goods, we examine Scope 
1 and Scope 3 emissions as the relevant emission contexts.

Prior research suggests that firms manage Scope 1 and Scope 3 
emissions through different organizational processes (Butt et al., 2025), 
which likely shape how they evaluate corresponding emission re
ductions. Buying firms address Scope 1 reductions primarily within their 
own operations, whereas they must engage suppliers, exchange external 
data, and coordinate across organizational boundaries to reduce Scope 3 
emissions (Butt et al., 2025; Hettler & Graf-Vlachy, 2024). Scope 3 
emission reductions are therefore more directly embedded in buyers' 
upstream sourcing responsibilities. This distinction suggests that buyers 
may assign different relevance to Scope 1 and Scope 3 reductions and 
rely on different considerations when inferring their value. Building on 
this distinction, our research examines how buyers evaluate offerings 
targeting the two emission types and whether suppliers need to tailor 
their communication across these emission contexts.

2.2. Sustainable buying and buyer responses to sustainable offerings

Although B2B sustainable buying research has made considerable 

Table 1 
Definitions of the scopes of GHG emissions.

Scope Definition (GHG Protocol, 2011, p. 5).

Scope 1 emissions “Direct emissions from owned or controlled sources.”
Scope 2 emissions “Indirect emissions from the generation of purchased energy consumed by the reporting company.”
Scope 3 emissions “All other indirect emissions that occur in a company's value chain.”
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progress at the organizational and interfirm levels, it has paid compar
atively little attention to the level of individual buyer decision-making. 
The dominant intra-organizational stream examines how institutional 
pressures, internal capabilities, and managerial support shape firms' 
sustainable procurement practices (Blome et al., 2014; Ghosh, 2019; 
Khan et al., 2023; Yen & Yen, 2012). A smaller interfirm stream exam
ines how customer firms respond to suppliers' sustainability perfor
mance, such as sustainable brand positioning or CSR practices, and 
shows positive effects on outcomes such as loyalty, switching intentions, 
and willingness to pay (Casidy & Lie, 2023; Homburg et al., 2013; Tao 
et al., 2023).

However, extant research provides limited insight into how indi
vidual buyers within organizations perceive and evaluate supplier- 
provided sustainability information in purchasing decisions. Although 
recent work has called for greater attention to the micro-foundations of 
B2B sustainable buying decision-making (Tuncdogan et al., 2019), 
empirical evidence at the buyer level remains scarce. The limited 
research available either examines how buyers' perceptions of sustain
able procurement shape firm-level practices (e.g., Etse et al., 2023) or 
investigates buyers' direct responses to sustainability-related stimuli, 
such as purchase intentions or willingness to pay (Aksoy & 
Schnellbächer, 2025; Goebel et al., 2018; Yu et al., 2022). Crucially, 
these studies offer limited insight into the underlying evaluation 
mechanisms through which buyers interpret supplier-provided sustain
ability information and infer the value of sustainable offerings, a process 
that is particularly consequential in early-stage purchasing decisions, 
before deeper supplier interactions or implementation experience occur.

2.3. Value-based selling and buyers' value perceptions

Value-based selling research centers on improving sales outcomes 
through the active creation and communication of value propositions to 
customers (Keränen et al., 2023; Terho et al., 2012). Such value prop
ositions should articulate potential value improvements from the 
customer perspective—either increased benefits or reduced losses 
(Töytäri & Rajala, 2015). Contemporary value proposition research 
emphasizes that customer value emerges through customers' own value- 
generating processes and is shaped by their goals and use contexts 
(Grönroos & Voima, 2013). In this view, the value of an offering is 
relative to individual customers' subjective perceptions (Aarikka- 
Stenroos & Jaakkola, 2012). Accordingly, effective value-based selling 
requires understanding how customers perceive the value potential of 
supplier offerings (Töytäri & Rajala, 2015).

While related research on value co-creation extends this customer- 
centered perspective to more collaborative buyer–seller processes of 
joint problem solving, value co-development and co-production 
(Aarikka-Stenroos & Jaakkola, 2012; Marcos-Cuevas et al., 2016), our 
research focuses on an earlier stage in which buyers must infer value 
from supplier-provided information during pre-exchange search and 
evaluation, before deeper collaboration or use experience occurs (Payne 
et al., 2020). Yet existing value-based selling research, particularly in 
sustainability contexts, offers limited insight into such early-stage buyer 
evaluations, leaving two gaps.

First, studies examining how buyers perceive the value of sustainable 
offerings remain limited. Much of the existing research adopts a supplier 
perspective and focuses on how selling firms design sustainable value 
propositions or optimize value creation processes (e.g., Baldassarre 
et al., 2017; Patala et al., 2016; Ranta et al., 2020). However, research 
has paid only limited attention to buyers' value perceptions and decision 
processes. Although recent studies provide qualitative evidence of 
frequent perception gaps between suppliers and buyers (e.g., Font et al., 
2021; Sairanen et al., 2024), quantitative examination of how buyers 
perceive and evaluate the value of sustainable offerings remains scarce. 
This gap is particularly relevant for emission-reducing offerings, whose 
value potential often materializes in the future and is characterized by 
information asymmetries between suppliers and buyers (Connelly, 

Ketchen, & Slater, 2011; Vesal et al., 2021). Consequently, under
standing how buyers evaluate the value of such offerings is important for 
developing effective value-based selling strategies (Anderson et al., 
2006).

Second, prior research offers limited insight into value communica
tion from a message framing perspective. Two recent studies on value 
communication have examined how variations in message 
content—such as providing information on monetization, certification, 
or risks, or incorporating visual elements—affect buyers' motivation to 
process information (Font et al., 2021) and purchase intentions (Aksoy 
& Schnellbächer, 2025). However, research has not examined how 
message framing shapes buyers' value perceptions of sustainability in
formation. This gap is noteworthy as research in consumer contexts 
shows that the framing of sustainability messages, such as opportunity- 
oriented versus risk-oriented framing, influences how decision makers 
interpret environmental information and form behavioral intentions 
(Homar & Cvelbar, 2021). Yet, whether such framing effects extend to 
B2B buyers' value perceptions, and whether their effectiveness varies 
across emission types, remains underexplored.

2.4. Synthesis

Taken together, prior research has advanced our understanding of 
organizational-level sustainable procurement and supplier-side value 
proposition design, yet it offers limited insight into how buyers perceive 
the value of emission-reducing offerings and how suppliers should 
communicate this value across different emission contexts. The present 
research addresses this gap from a buyer-centric, communication- 
focused perspective, examining how buyers, during early-stage evalua
tions, derive value perceptions from supplier-provided sustainability 
information and how the framing of that information shapes these 
perceptions.

3. Theoretical foundation

We draw on signaling theory (Connelly, Certo, et al., 2011; Spence, 
2002) as the theoretical foundation for explaining how buyers 
perceive the value of emission-reducing offerings in early-stage supplier 
evaluations. Originally developed in labor economics, signaling theory 
posits that under conditions of information asymmetry, signalers can 
convey unobservable qualities to receivers through observable, credible, 
and costly signals (Spence, 2002).

Signaling theory is well-suited to the research setting. Prior work 
suggests that signaling theory can be particularly informative for un
derstanding B2B sales of sustainable products (Connelly, Ketchen, & 
Slater, 2011; Vesal et al., 2021), because the value of such offerings is 
often ambiguous prior to purchase and characterized by a high degree of 
information asymmetry (Keränen et al., 2023). This perspective is 
especially applicable to emission-reducing offerings in early-stage sup
plier evaluations, where sustainability value often stems from upstream 
supplier practices that buyers cannot directly observe (Butt et al., 2025; 
Hettler & Graf-Vlachy, 2024; Zhou & Wu, 2026). During initial supplier 
screening and bid proposal evaluation, suppliers possess private infor
mation regarding an offering's emission performance, while buyers must 
evaluate this performance before they can verify it through subsequent 
interactions, audits, implementation experience, or long-term collabo
ration. The buyer–seller relationship is therefore characterized by a 
predominantly one-directional information flow that aligns with the 
sender–receiver logic of signaling theory: suppliers act as signalers 
seeking to convey the sustainability value of their emission-reducing 
offerings, while buyers act as receivers who must infer that value from 
observable, supplier-provided information.

Within this signaling process, suppliers can draw on two distinct 
types of signals. Specifically, signaling theory distinguishes between 
signals that reduce uncertainty about an offering's unobservable quali
ties (i.e., quality signals) and signals that reduce uncertainty regarding 
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the credibility of the signaler (i.e., credibility signals) (Connelly, Certo, 
et al., 2011; Jean et al., 2021). In the context of emission-reducing of
ferings, disclosure of product-related emissions can serve as a quality 
signal because it conveys observable information about an offering's 
sustainability performance. Demonstrated sustainability expertise in the 
sales process may serve as a credibility signal because it indicates the 
supplier's ability to substantiate sustainability-related claims. Both sig
nals derive credibility from their costliness: emission disclosure requires 
resources to collect, document, and communicate verifiable emission 
information, while salesperson sustainability expertise requires in
vestments in training and internal knowledge development. These in
vestments make the signals more costly for low-quality signalers (i.e., 
suppliers lacking genuine sustainability performance) to imitate than for 
high-quality signalers to provide, thereby increasing their credibility 
and effectiveness as sustainability value signals (Connelly et al., 2025; 
Connelly, Certo, et al., 2011).

Beyond signal type, signaling theory also identifies key boundary 
conditions that determine when and how effectively signals shape 
receiver responses (Connelly, Certo, et al., 2011; Jean & Kim, 2021). 
First, the signaling environment, such as institutional conditions or 
regulatory enforcement, can shape signal diagnosticity by influencing 
how relevant and consequential a signal appears to receivers (Doh et al., 
2017; Friske et al., 2023; Jean & Kim, 2021). In sustainability contexts, 
for instance, environmental regulation may affect how buyers infer 
value from sustainability signals by making environmental performance 
more directly tied to firm-relevant consequences. Second, signaling 
effectiveness depends on receiver characteristics. Prior work shows that 
receivers differ in how they interpret and respond to signals (Kim & 
Jensen, 2014; Nair et al., 2022), reflecting their motivation and capa
bility (e.g., sustainability expertise) to process information, assess its 
relevance, and incorporate it in decision-making (Büttner et al., 2013; 
Hong & Sternthal, 2010). Third, signal presentation can shape how re
ceivers attend to and interpret signals (Steigenberger & Wilhelm, 2018). 
In line with related research showing that message framing influences 
how individuals allocate attention and process information (e.g., Duan 
et al., 2022; Homar & Cvelbar, 2021), the value framing style of a sus
tainability claim may affect how buyers process sustainability signals 
and evaluate their diagnosticity when forming value perceptions.

4. Qualitative pre-study

4.1. Data collection and analysis approach

To inform the development of our conceptual framework and mea
sures, we conducted a qualitative pre-study with industry experts 
involved in sustainable purchasing and selling. The pre-study focused on 
two aspects: (1) supplier-provided sustainability signals that buyers 
consider relevant in supplier evaluations and (2) dimensions of buyer- 
perceived sustainability value associated with emission-reducing 
offerings.

We first conducted semi-structured interviews with 13 buyers across 
industries and hierarchical levels. To validate and complement the 
generated insights, we conducted additional interviews with salespeople 
(n = 8) and sustainability professionals (n = 6), resulting in 27 in
terviews in total (see Web Appendix Table B1 for the sample composi
tion). We recruited and selected the participants through professional 
networks (e.g., LinkedIn) based on their topic expertise and willingness 
to share their knowledge (Zeithaml et al., 2020).

Two researchers with experience in B2B marketing and sustainability 
conducted the interviews via online video conferencing. While the 
interview guide (see Web Appendix C) structured the main themes, we 
used probing questions to allow additional subthemes to emerge (Corbin 
& Strauss, 2014). Data collection continued until theoretical saturation 
was reached, that is, when additional interviews yielded no new con
ceptual insights (Zeithaml et al., 2020).

We analyzed the data inductively and iteratively, following 

established coding procedures (Corbin & Strauss, 2014; Zeithaml et al., 
2020). We first used open coding to identify first-order concepts related 
to buyers' perceived value of sustainable offerings. We then integrated 
these concepts into second-order themes through axial coding and 
aggregated them into two overarching value categories (see Web Ap
pendix Table B2 for the coding results).

4.2. Interview findings

The interview findings informed two elements of our framework. 
Regarding supplier-provided sustainability signals, emission disclosure 
and salesperson sustainability expertise emerged as two relevant signals 
buyers rely on when assessing an offering's sustainability value. Emis
sion disclosure conveys an offering's environmental performance, 
whereas salesperson sustainability expertise enhances the trustworthi
ness of a supplier and its sustainability claims. These findings map onto 
signaling theory's distinction between quality and credibility signals 
(Jean et al., 2021): emission disclosure conveys what the offering de
livers, while salesperson sustainability expertise conveys whether the 
supplier can be trusted to deliver it.

Regarding buyers' perceptions of sustainability value, the interviews 
revealed that such perceived value is often not one-dimensional. Rather, 
buyers distinguished, often implicitly, between two value-creation 
logics associated with emission-reducing offerings. The first centered 
on monetizable consequences for the buying firm's financial perfor
mance. The second centered on non-monetary consequences related to 
risk mitigation and organizational legitimacy. This distinction reflects 
two qualitatively different value-creation logics that we term financial 
and non-financial sustainability value.

4.2.1. Financial sustainability value
Buyers conceptualized financial value in terms of anticipated eco

nomic benefits that emission reductions generate through core business 
profit levers. Three subthemes emerged: cost savings, freed-up capital, 
and revenue growth. First, interviewees emphasized long-term cost 
savings as a key source of financial value. Such savings may arise from 
reduced operational expenses (e.g., due to improved production effi
ciency) or from a lower total cost of ownership (TCO). Particularly 
noteworthy was a forward-looking investment logic that several buyers 
articulated: sustainable solutions can create financial value by lowering 
future costs, such as compliance-related expenditures, carbon-related 
charges, or costs associated with delayed adaptation to regulatory and 
market changes. A buyer from a manufacturing company illustrated this 
rationale using the example of carbon pricing: 

If a CO2 tax is introduced and CO2 has a specific price, I can include 
this directly in the price consideration. The more sustainable, less 
CO2-intensive product is probably not even more expensive. This is 
because, according to the TCO approach, I have to add the CO2 costs 
on top of the supposedly cheaper product.

Second, interviewees highlighted that cost savings from sustainable 
offerings can free up financial resources for other strategic investments. 
Such capital reallocation increases financial flexibility, which becomes 
particularly important as firms face growing pressure to balance mul
tiple strategic priorities (e.g., innovation and digital transformation) 
under financial constraints.

Third, both buyers and salespeople recognized the revenue-related 
value potential of emission reductions. For example, improving emis
sion performance along the supply chain can enable buying firms to 
increase sales of their own products, access markets with stricter emis
sion regulations (e.g., the European Union), and charge higher prices to 
environmentally conscious end consumers.

4.2.2. Non-financial sustainability value
Beyond financial returns, buyers consistently identified non- 

financial value dimensions rooted in risk mitigation and 
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organizational legitimacy. Interviewees highlighted four types of risks 
that emission-reducing offerings help address: regulatory, supply chain, 
reputational, and environmental.

First, regulatory compliance emerged as an important non-financial 
value dimension. As emissions have become central to sustainability 
regulations and reporting requirements, buyers viewed adopting 
emission-reducing products as important for mitigating legal and regu
latory risks, particularly in light of anticipated tightening regulatory 
standards.

Second, buyers extended this compliance logic to their supply chains. 
Buyers emphasized the importance of ensuring supplier compliance to 
maintain supply chain resilience and avoid disruptions caused by non- 
compliant suppliers. Accordingly, supply chain risk reduction emerged 
as another non-financial value dimension of emission-reducing offer
ings. As a buyer from the construction industry explained: 

We look at the compliance of our suppliers so that we don't stick our 
head in the sand – I mean, sudden supply disruptions, for example.

Third, social and reputational considerations emerged as another 
source of non-financial value. Interviewees consistently noted rising 
expectations from investors, customers, and employees regarding firms' 
environmental performance. Consequently, strong emissions perfor
mance and sustainable purchasing practices can help firms avoid repu
tational damage and stakeholder backlash.

Finally, environmental value emerged as a further facet of non- 
financial value. Buyers noted that by lowering emissions, their firms 
can contribute to broader corporate responsibility goals, address climate 
change, and thus reduce firms' exposure to environmental and climate- 
related risks.

5. Conceptual framework

5.1. Two-stage model of buyer responses to sustainability value signals

Fig. 1 presents the conceptual framework guiding the two quanti
tative studies. Building on signaling theory (Connelly, Certo, et al., 
2011; Spence, 2002) and motivated by the qualitative pre-study find
ings, we examine how suppliers foster buyers' sustainability value 

perceptions through signaling. Specifically, we conceptualize buyer re
sponses to suppliers' sustainability value signals as a two-stage process 
comprising signal interpretation and value utilization.

In the first stage (i.e., signal interpretation), buyers interpret 
supplier-provided signals and form perceptions of an offering's financial 
and non-financial sustainability value. In the second stage (i.e., value 
utilization), buyers utilize these value perceptions in their decision- 
making, translating perceived value into customer responses, such as 
willingness to pay a premium. We examine this two-stage signaling 
process in two studies.

In Study 1, we draw on the pre-study findings to examine two 
supplier-provided sustainability value signals: emission disclosure as an 
offering-related quality signal and salesperson sustainability expertise as 
a supplier-related credibility signal. In terms of emission disclosure, we 
focus on Scope 3 emissions to reflect their growing importance for the 
purchasing function and buyers' increasing responsibility to reduce up
stream supply chain emissions (Eggert & Hartmann, 2021).

Study 1 further examines two contingencies related to the signaling 
environment and the signal receiver, respectively. In the signal inter
pretation stage, we examine environmental regulation as a signaling 
environment that shapes how buyers interpret sustainability signals. In 
the value utilization stage, we examine buyers' sustainability expertise 
as a receiver-related contingency that shapes how buyers translate 
perceived value into responses.

Building on this foundation, Study 2 extends the framework by 
examining signal presentation as a third contingency. Specifically, Study 
2 focuses on how value framing shapes the signaling effectiveness of 
emission disclosure. We distinguish between opportunity framing, 
which emphasizes pursuing potential opportunities and gains, and risk 
framing, which emphasizes avoiding potential risks and losses 
(Salnikova et al., 2022). Critically, Study 2 differentiates between Scope 
1 and Scope 3 emission disclosure to examine whether the effectiveness 
of framing strategies depends on the type of emission reduction 
communicated. Table 2 defines the key constructs in the conceptual 
framework.

Willingness to pay a 
premium

Financial valueSalesperson sustainability 
expertise

Non-financial
value

Scope 3 emission
disclosure

Customer satisfaction

Sustainability value
perceptions Customer responsesSustainability value signals

Buyer sustainability expertise
(quadratic term)

ContingencyContingency
Environmental regulation

Study 1 Stage 1: signal interpretation Stage 2: value utilization

H1a

H1b

H2a

H2b

H3

H4a

H4b

H4a

H4b

H5

Purchase intention

Financial value

Emission reduction type

Non-financial
value

Willingness to pay a 
premium

Sustainability value
perceptions Customer responses

Study 2

H6

Contingency
Value framing style

Stage 1: signal interpretation Stage 2: value utilization

Fig. 1. Conceptual framework.
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5.2. Conceptualization of sustainability value perceptions

Central to the two-stage signaling process are buyers' value percep
tions of the emission-reducing offerings. In line with our pre-study 
findings and supported by prior research on sustainability value prop
ositions (e.g., Laukkanen & Tura, 2022; Patala et al., 2016), we distin
guish between two dimensions of buyers' sustainability value 
perceptions: perceived financial and non-financial sustainability value. 
The distinction rests on whether the anticipated benefits are directly 
monetizable and tied to the buying firm's profit formula.

We conceptualize financial sustainability value as a buyer's percep
tion of the monetizable consequences of an emission-reducing offering 
for the buying firm's financial performance. Consistent with our pre- 
study findings, it comprises three subdimensions tied to the buying 
firm's core profit levers: cost reductions that include both realized sav
ings and avoided future expenditures (e.g., through reduced lifecycle 
costs and carbon tax savings), freed-up capital (e.g., from efficiency 
gains and lower operating expenses), and revenue growth (e.g., from 
improved competitiveness and access to sustainability-oriented mar
kets) (Anderson et al., 2006; Keränen et al., 2020; Patala et al., 2016). 
Accordingly, financial sustainability value captures benefits whose 
consequences are quantifiable in monetary terms and directly affect the 
buying firm's financial performance.

In contrast, we conceptualize non-financial sustainability value as a 
buyer's perception of the non-monetary benefits of an emission-reducing 
offering that reduce organizational risk exposure rather than generate 
directly monetizable returns. Consistent with our pre-study findings, it 
comprises four subdimensions: reduced regulatory risks (e.g., through 
lower exposure to non-compliance with evolving emission regulations), 
reduced supply chain risks (e.g., through stronger supplier compliance), 
reduced social risks (e.g., through enhanced corporate reputation among 
stakeholders), and reduced environmental risks (e.g., through contri
butions to environmental protection) (Aksoy & Schnellbächer, 2025; 
Laukkanen & Tura, 2022; Patala et al., 2016). Importantly, while these 
benefits may be economically consequential in the long run, they accrue 
to the buying firm in an indirect and diffuse way rather than as directly 
monetizable returns. This distinction is consistent with prior value 
proposition research in sustainability contexts, whose value typologies 
likewise recognize both monetary and non-monetary forms of sustain
ability value (Laukkanen & Tura, 2022; Patala et al., 2016).

6. Hypotheses

6.1. Study 1

6.1.1. Signal interpretation
We propose that (1) salesperson sustainability expertise and (2) 

supplier disclosure of Scope 3 emissions serve as value signals that 
enhance buyers' perceived sustainability value and subsequently drive 
customer satisfaction and willingness to pay a premium.

First, we propose that salesperson sustainability expertise acts as a 
credibility signal that buyers draw on to assess the trustworthiness of 
communicated sustainability information. From a signaling perspective, 
buyers may interpret such expertise as evidence of a supplier's organi
zational commitment to sustainability. Developing such expertise typi
cally requires substantial investments in employee training and internal 
knowledge development. These resource requirements make the signal 
difficult to imitate for firms that lack genuine sustainability engagement. 
As a result, buyers may view salesperson sustainability expertise as a 
credible signal of the supplier's capability and commitment to substan
tiate sustainability-related claims.

In line with signaling theory, credibility signals increase the 
persuasiveness and diagnosticity of the information conveyed by the 
signaler (Connelly, Certo, et al., 2011). When salespeople demonstrate 
strong sustainability expertise, buyers are likely to regard the supplier as 
a more credible source and, in turn, view the provided sustainability 
information as more reliable and informative, enabling them to infer 
greater sustainability value from the offering. This prediction aligns 
with prior B2B sales research showing that salesperson expertise en
hances perceived credibility and leads to higher perceived value (Liu & 
Leach, 2001). Thus: 

H1. Salesperson sustainability expertise is positively related to buyers' 
perceived (a) financial and (b) non-financial sustainability value.

Second, we propose that Scope 3 emission disclosure acts as a quality 
signal that buyers draw on to infer the environmental performance and 
associated value of an offering. Because upstream emissions are often 
difficult for buyers to observe directly, buyers face substantial infor
mation asymmetry when evaluating sustainable products (Dahlmann & 
Roehrich, 2019; Yang & Lu, 2024). By proactively disclosing informa
tion on how the offering affects buying firms' Scope 3 emissions, sup
pliers make otherwise unobservable environmental attributes more 
transparent. In line with signaling theory, such transparency reduces 
information asymmetry and enables buyers to infer the sustainability 
value embedded in the offering. This prediction is consistent with prior 
management research showing that sustainability reporting and 

Table 2 
Definitions of key variables in the conceptual framework.

Variable Definition (Sources)

Salesperson sustainability expertise The extent to which a salesperson is viewed as having knowledge regarding the application and attributes of sustainability-related issues 
regarding her or his product (Ahearne et al., 1999).

Scope 3 emission disclosure The extent to which a supplier voluntarily discloses information on the GHG emissions stemming from the manufacture of its offered 
products to buyers.

Financial sustainability value A buyer's perception of the anticipated economic gains of a sustainable offering, particularly due to future cost savings, freed-up capital and 
revenue growth.

Non-financial sustainability value A buyer's perception of the anticipated non-economic gains of a sustainable offering, particularly due to reduced regulatory, supply chain, 
social, and environmental risks.

Customer satisfaction A buyer's overall evaluation of a purchase with a firm (Homburg et al., 2011).
Willingness to pay a premium The extent to which a buyer is willing to pay an additional amount of money for the product compared with common market alternatives (

Casidy & Lie, 2023).
Purchase intention The extent to which the buyer is willing to purchase the product (Dodds et al., 1991).
Environmental regulation The degree of regulatory rigor in environmental legislation in a specific industry (Banerjee et al., 2003).
Buyer sustainability expertise The extent to which a buyer has knowledge regarding the application and attributes of sustainability-related issues regarding the products 

the buyer purchased (Ahearne et al., 1999).
Value framing style Whether a supplier articulates the potential of a specific offering to enable the customer organization to achieve opportunities and benefits or 

to prevent risks and losses.
Emission reduction type Whether a supplier discloses information on how adopting the product helps improve customer firms' Scope 1 or Scope 3 emissions in the bid 

proposal.
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environmental disclosure help external stakeholders infer firms' envi
ronmental performance and associated risks (Christensen et al., 2021; 
Cui et al., 2018). Thus: 

H2. Suppliers' Scope 3 emission disclosure is positively related to 
buyers' perceived (a) financial and (b) non-financial sustainability value.

We propose that environmental regulation moderates the effect of 
Scope 3 emission disclosure on perceived financial sustainability value 
in the signal interpretation stage. Signaling theory suggests that re
ceivers interpret signals within broader signaling environments that 
shape the observability of signals (Connelly, Certo, et al., 2011; Friske 
et al., 2023). Environmental regulation represents an important insti
tutional condition of the signaling environment (Jean & Kim, 2021).

In markets characterized by more stringent environmental regula
tion, emissions are more directly linked to firms' financial outcomes 
through mechanisms such as carbon pricing, regulatory penalties, and 
compliance costs (Bui et al., 2020; Johnson et al., 2022). Under these 
conditions, suppliers' emission performance becomes more economi
cally consequential for buying firms, making Scope 3 emission infor
mation more informative for evaluating an offering's anticipated 
financial implications. From a signaling perspective, stringent environ
mental regulation therefore increases the diagnosticity of Scope 3 
emission disclosure as a signal of financial value, leading buyers to rely 
on it more strongly in their financial value judgments. In contrast, non- 
financial sustainability value reflects broader legitimacy- and risk- 
related benefits that are less directly tied to monetary enforcement. 
Environmental regulation is therefore less likely to increase the diag
nosticity of Scope 3 emission disclosure for assessing non-financial 
sustainability value. Thus: 

H3. Environmental regulation strengthens the positive effect of Scope 
3 emission disclosure on financial sustainability value.

6.1.2. Value utilization
For the value utilization stage, we propose that buyers' perceived 

sustainability value drives favorable responses such as higher customer 
satisfaction and willingness to pay a premium. Signaling theory suggests 
that receivers use inferred underlying qualities to guide decision-making 
under uncertainty (Connelly, Certo, et al., 2011). Once buyers form 
perceptions of an offering's financial and non-financial sustainability 
value, these inferences serve as evaluative inputs for subsequent judg
ments and behavioral intentions. When buyers perceive greater financial 
and non-financial sustainability value, they are likely to evaluate the 
offering as better aligned with their economic and risk-management 
objectives. Such favorable evaluations should generate more positive 
responses, resulting in increased customer satisfaction and willingness 
to pay a premium. This prediction is consistent with prior research 
showing that B2B buyers prefer and are more willing to pay a premium 
for transparent suppliers (Vinayavekhin et al., 2024) and are more likely 
to remain loyal to salespeople who demonstrate expertise (Gelderman 
et al., 2021; Newell et al., 2016). Thus: 

H4. Perceived sustainability value is positively related to (a) customer 
satisfaction and (b) willingness to pay a premium.

In the value utilization stage, we propose that buyers' sustainability 
expertise moderates the relationship between non-financial sustain
ability value and willingness to pay a premium in an inverted U-shaped 
pattern. That is, the effect of non-financial sustainability value on will
ingness to pay a premium is strongest at moderate levels of buyer 
expertise and weaker at both low and high levels.

Signaling research suggests that receivers' responses to signals 
depend on how they utilize inferred qualities when making decisions. In 
this process, receiver capability and attribution of signaler motives 
determine how strongly individuals weigh and act upon inferred infor
mation (Connelly, Certo, et al., 2011; Rodell & Lynch, 2016). We predict 
that buyer expertise shapes both buyers' capability to process inferred 

non-financial value and their motivation to incorporate it into pur
chasing decisions.

At low levels of expertise, buyers may lack the knowledge required to 
process unfamiliar information and assess a product's long-term impli
cations (Wagner et al., 2003). As a result, they may not adequately 
incorporate non-financial sustainability value into price-related de
cisions. This limitation is particularly relevant because non-financial 
sustainability value—such as reputational or environmental risk 
reduction—is less tangible and harder to quantify than financial sus
tainability value, which is more directly linked to concrete profit levers.

As expertise increases, buyers become more capable of understand
ing how legitimacy and risk-reduction benefits contribute to long-term 
firm performance. Consequently, they are more likely to utilize infer
red non-financial sustainability value when forming willingness to pay. 
This reasoning aligns with prior consumer research showing that sus
tainability expertise increases willingness to pay for environmentally 
friendly alternatives (Pagiaslis & Krontalis, 2014).

However, the positive effect of expertise may attenuate or reverse at 
higher levels. Signaling research suggests that receivers rely less on 
signals when they attribute the signaler's motives to impression man
agement rather than genuine commitment (Connelly et al., 2025; Rodell 
& Lynch, 2016). As highly expert buyers typically engage in more 
intensive critical attributional processing, they are more inclined to 
attribute sustainability signals to greenwashing motives (Nguyen et al., 
2023; Schmuck et al., 2018). In such cases, buyers may discount the 
inferred sustainability value and refrain from translating it into a higher 
willingness to pay.

Taken together, we propose that the relationship between non- 
financial sustainability value and willingness to pay a premium is 
strongest at moderate levels, following an inverted U-shape. Thus: 

H5. Buyer sustainability expertise moderates the relationship between 
non-financial sustainability value and willingness to pay a premium in a 
curvilinear way (inverted U-shape). The relationship is stronger at a 
moderate level of buyer sustainability expertise than at higher or lower 
levels.

6.2. Study 2

Signaling research suggests that the presentation of signals can in
fluence receivers' signal interpretation (Steigenberger & Wilhelm, 
2018). We propose that message framing shapes the perceived observ
ability of emission reduction information (Scope 1 vs. Scope 3) as a 
sustainability value signal, thereby moderating how buyers attend to 
and interpret such information.

Scope 1 and Scope 3 emission reductions differ in the organizational 
processes through which firms manage them (Butt et al., 2025), and 
hence in their relevance to buyers' responsibilities. Scope 3 emission 
reductions (i.e., reductions in upstream supply chain emissions) require 
engaging suppliers and coordinating across organizational boundaries, 
which fall within buyers' direct area of responsibility (Butt et al., 2025; 
Dahlmann & Roehrich, 2019). Research shows that individuals place 
greater emphasis on preventing risks when evaluating personally rele
vant objects (Nenkov, 2012; Park & Morton, 2015). From a signaling 
perspective, risk-oriented framing should therefore increase the 
observability and diagnosticity of Scope 3 emission information as a 
sustainability value signal.

In contrast, Scope 1 reductions (i.e., reductions in the buying firm's 
operational emissions), while relevant for corporate reporting, are less 
central to buyers' functional duties. In such contexts, buyers are more 
likely to focus on potential opportunities and broader organizational 
benefits (Nenkov, 2012; Park & Morton, 2015). From a signaling 
perspective, opportunity-oriented framing that emphasizes performance 
improvements and competitive advantages should therefore increase 
the observability and diagnosticity of Scope 1 emission information.

Taken together, a fit between framing style and the type of emission 
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reduction information should enhance buyers' perceived sustainability 
value. Higher perceived sustainability value may, in turn, translate into 
more favorable buyer responses, such as purchase intention and will
ingness to pay a premium (Avnet & Higgins, 2006; Thongpapanl et al., 
2018). Thus: 

H6a. When buyers are exposed to Scope 1 emission reduction infor
mation, they respond more positively to opportunity framing (compared 
to risk framing) in terms of perceived sustainability value.

H6b. When buyers are exposed to Scope 3 emission reduction infor
mation, they respond more positively to risk framing (compared to op
portunity framing) in terms of perceived sustainability value.

7. Study 1

Study 1 examines H1–H5 using a survey-based approach. Specif
ically, Study 1 leverages insights from buyers' actual professional pur
chasing experiences to uncover how sustainability-related signals 
influence buyer responses.

7.1. Data collection and survey design

For Study 1, we recruited participants in Germany and the United 
States (US) through a professional market research agency, admitting 
only respondents with purchasing responsibility, purchasing experience, 
and current employment in manufacturing industries. To ensure survey 
data quality, we used attention checks and response time as established 
indicators of inattentive or careless responding (Huang et al., 2012; 
Meade & Craig, 2012; Porter et al., 2019). Specifically, we excluded 
respondents who failed both attention checks or completed the survey in 
less than one-third of the median response time. Of the 438 initial 
completed responses, we excluded 99 for failing both attention checks 
and, of the remaining 339, a further 35 for speeding, resulting in a final 
sample of 304 participants (nGermany = 115, nUS = 189). Web Appendix 
Tables D1 and D2 detail the exclusion flow by country and the final 
sample composition, respectively. Robustness checks using alternative 
screening criteria yielded substantively similar results (see Web Ap
pendix Table D4).

To ground responses in a concrete context, we asked participants to 
reflect on a specific supplier interaction from the past six months, in 
which they received a bid proposal containing sustainability-related 
information. To ensure comprehension of emission-related concepts, 
participants received a standardized explanation of Scope 1 and Scope 3 
emissions and completed a mandatory competency check before pro
ceeding. Respondents reported high perceived competence, knowl
edgeability, topic relevance, and carefulness in completing the 
questionnaire, confirming informant quality (Kumar et al., 1993). Web 
Appendix D provides further details on the survey procedure and data- 
quality checks.

7.2. Measures and measurement assessment

To measure the constructs in Study 1, we adopted established scales 
whenever applicable and adapted them to our context to ensure align
ment between conceptualization and operationalization (Compeau 
et al., 2022). Web Appendix Table F1 reports all scale items and sup
porting literature.

Specifically, we used established reflective measures for salesperson 
sustainability expertise, buyer sustainability expertise, customer satis
faction, and willingness to pay a premium. Because no established 
measures were available for Scope 3 emission disclosure and perceived 
financial and non-financial sustainability value in our context, we 
developed context-specific measures based on prior sustainability value 
research and insights from the qualitative pre-study, as is common in 
established research (e.g., Fürst et al., 2017; Homburg et al., 2010).

We conceptualized financial and non-financial sustainability value as 

formative constructs because their observable indicators represent 
distinct facets that jointly constitute the respective constructs rather 
than reflecting a common underlying factor (Diamantopoulos & 
Winklhofer, 2001; Jarvis et al., 2003). Financial sustainability value 
captures value facets that are directly tied to monetizable economic 
consequences for the buying firm, namely cost reduction, freed-up 
capital, and revenue growth. Non-financial sustainability value com
prises facets capturing non-monetary benefits related to regulatory, 
supply chain, social, and environmental risk reductions. Within each 
construct, the facets are distinct, non-interchangeable sources of value: 
each contributes a separate component to the buyer's overall assessment, 
omitting one would narrow the construct's domain, and the facets need 
not covary (Diamantopoulos & Winklhofer, 2001; Jarvis et al., 2003; 
MacKenzie et al., 2005). A formative specification is therefore concep
tually required. Web Appendix G details the scale development and 
formative measurement assessment.

Finally, we adopted 7-point single-item measures for Scope 3 emis
sion disclosure (“In the bid proposal, the supplier disclosed detailed 
information on its own greenhouse gas emissions stemming from the 
manufacture of its offered products”), and environmental regulation 
(“Our industry is faced with strict environmental regulations”). Single- 
item measures are suitable because both constructs refer to concrete, 
clearly delimited assessments that respondents can readily evaluate 
without requiring multiple indicators (Bergkvist & Rossiter, 2007).

We assessed the reliability and validity of all reflective constructs 
using confirmatory factor analysis (CFA). The measurement model with 
all reflective constructs achieved a good approximate fit: χ2(48) = 83.53 
(p < .01), comparative fit index (CFI) = 0.98, Tucker–Lewis index (TLI) 
= 0.98, root mean square error of approximation (RMSEA) = 0.05, and 
standardized root mean square residual (SRMR) = 0.04. All constructs 
indicated sufficient psychometric properties of the scales, surpassing the 
common thresholds. At the construct level, Cronbach's alphas exceeded 
0.70, composite reliabilities (CR) exceeded 0.70, and average variance 
extracted (AVE) values exceeded 0.50 (Bagozzi & Yi, 2012; Hair et al., 
2019). At the item level, all standardized item loadings exceeded 0.70, 
corresponding to item reliabilities (i.e., squared standardized loadings) 
above 0.50 (Bagozzi & Yi, 2012). The square root of each construct's 
AVE exceeded its correlation with other constructs, suggesting 
discriminant validity (Fornell & Larcker, 1981; see Web Appendix 
Table F2). Additional multigroup CFA results supported metric invari
ance across Germany and the US, indicating that estimating a joint 
model across countries is appropriate (see Web Appendix F.2 for con
figural and metric invariance fit statistics).

For the formative measures, we assessed indicator collinearity and 
external validity following established guidelines for formative con
structs (Diamantopoulos & Winklhofer, 2001; Hair & Alamer, 2022). All 
variance inflation factors (VIFs) were below the recommended 
threshold, indicating that multicollinearity was not an issue. In addition, 
both formative indices correlated positively with global assessments of 
financial and non-financial sustainability value, supporting their 
external validity. Web Appendix Tables G1–G5 detail the measurement 
assessments (e.g., VIFs, inter-item correlations, MIMIC model results).

7.3. Results

7.3.1. Model estimation
We applied covariance-based structural equation modeling (CB- 

SEM) using maximum likelihood estimation to test hypotheses H1–H5. 
This approach allows us to estimate the full hypothesized system of re
lationships simultaneously and account for measurement error in the 
reflectively measured constructs. Moreover, CB-SEM is particularly 
suited for our confirmatory objective of testing a theoretically specified 
model rather than exploring relationships among constructs (Hair et al., 
2022).

For the formatively measured constructs (financial and non-financial 
sustainability value), we computed index scores by averaging the 
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formative indicators, in line with prior research (e.g., Homburg et al., 
2008; Nenonen et al., 2019). This equal-weighted specification reflects 
our conceptualization of these constructs as composite evaluations 
formed by distinct but complementary value facets that are not theo
retically prioritized. As there is no a priori basis for weighting one facet 
above another, equal weighting provides a transparent and replicable 
operationalization of the theoretically defined construct domains. To 
estimate latent interaction effects, we adopted the mean-centered un
constrained product indicator approach (Marsh et al., 2004, 2013), 
which allows us to test the hypothesized contingency effects while 
retaining the latent-variable structure of the model.

Table 3 reports the results of the hypothesized structural model, 
including the interaction terms specified in H3 and H5. Because these 
interaction effects are theoretically central to our model, this specifi
cation serves as the basis for hypothesis testing. The χ2 test of the hy
pothesized model was statistically significant, χ2(223) = 416.64, p <
.001, as is common for models with higher complexity and a larger 
number of observed variables (Moshagen, 2012). We therefore followed 
established guidelines and evaluated model adequacy based on the joint 
pattern of approximate fit indices (Hair et al., 2017; Hu & Bentler, 
1999). These indices support an acceptable representation of the data: 
CFI = 0.95, TLI = 0.93, RMSEA = 0.05, SRMR = 0.04. Additional 
specification diagnostics reveal no evidence of substantive mis
specification (see Web Appendix H.5), and a main-effects-only model 
yields substantively consistent estimates (see Web Appendix H.1).

7.3.2. Hypothesis testing
H1 and H2 predict that salesperson sustainability expertise and 

supplier disclosure of Scope 3 emissions act as signals of an offering's 
sustainability value. Supporting H1a and H1b, salesperson sustainability 
expertise is positively related to both financial (γ = 0.33, p < .001) and 
non-financial (γ = 0.57, p < .001) sustainability value. Supporting H2a 
and H2b, supplier disclosure of Scope 3 emissions is positively related to 
both financial (γ = 0.11, p < .05) and non-financial (γ = 0.22, p < .001) 
sustainability value. These results support the proposed signal- 
interpretation stage.

H3 predicts that environmental regulation strengthens the relation
ship between Scope 3 emission disclosure and financial sustainability 
value. Supporting this prediction, environmental regulation positively 
moderates the relationship between Scope 3 emission disclosure and 
financial sustainability value (βinteraction = 0.15, p < .001). This finding 
suggests that buyers associate Scope 3 emission disclosure more strongly 

with perceived financial sustainability value when operating in more 
strongly regulated environments.

H4 predicts that buyers' perceived sustainability value translates into 
favorable buyer responses. Supporting H4a, the results reveal that both 
financial (β = 0.16, p < .001) and non-financial sustainability value (β =
0.39, p < .001) positively influence customer satisfaction. Likewise, 
consistent with H4b, both financial (β = 0.27, p < .001) and non- 
financial sustainability value (β = 0.34, p < .001) are positively 
related to willingness to pay a premium. These results support the pro
posed value-utilization stage.

H5 predicts that buyer sustainability expertise moderates how per
ceptions of non-financial sustainability value translate into behavioral 
responses, following an inverted U-shaped pattern. Supporting this 
prediction, buyer sustainability expertise exhibits a curvilinear moder
ation on the relationship between non-financial sustainability value and 
willingness to pay a premium (βinteraction = − 0.21, p < .05). The result 
indicates that the positive relationship between non-financial sustain
ability value and willingness to pay a premium is strongest at moderate 
levels of buyer sustainability expertise and weaker at lower and higher 
levels. Additional probing analyses support this interpretation and are 
reported in Web Appendix H.2.

Overall, the results support the proposed two-stage signaling model. 
The hypothesized effects remain substantively consistent across a series 
of robustness checks, including alternative control specifications and 
endogeneity-related robustness analyses (see Web Appendix E). The 
findings also remain robust when using alternative operationalizations 
of the formative indices with differential weights, adding direct paths 
from the signals to buyer responses, and estimating indirect effects (see 
Web Appendix H).

7.4. Study 1 discussion

Study 1 provides support for the proposed two-stage signaling 
mechanism in actual bid-proposal contexts: buyers rely on supplier- 
provided sustainability signals to infer the financial and non-financial 
value of emission-reducing offerings, and these value perceptions 
translate into favorable buyer responses. Yet it remains unclear whether 
and how specific content-presentation choices shape buyers' interpre
tation of such signals. Building on the two-stage signaling process, Study 
2 further uses a controlled experimental setting to examine how value 
framing style (opportunity vs. risk) shapes buyers' value perceptions of 
Scope 1 versus Scope 3 emission reduction information.

Table 3 
Overview of estimated structural relationship coefficients in Study 1.

Structural paths Hypotheses Coefficients

Stage 1: Signal interpretation
Salesperson sustainability expertise → financial sustainability value H1a 0.33***
Salesperson sustainability expertise → non-financial sustainability value H1b 0.57***
Scope 3 emission disclosure → financial sustainability value H2a 0.11*
Scope 3 emission disclosure → non-financial sustainability value H2b 0.22***
Scope 3 emission disclosure × environmental regulation → financial sustainability value H3 0.15***

Stage 2: Value utilization
Financial sustainability value → customer satisfaction H4a 0.16***
Non-financial sustainability value → customer satisfaction H4a 0.39***
Financial sustainability value → willingness to pay a premium H4b 0.27***
Non-financial sustainability value → willingness to pay a premium H4b 0.34***
Non-financial sustainability value × buyer sustainability expertise → willingness to pay a premium 0.07 (p = .38)
Non-financial sustainability value × buyer sustainability expertise2 → willingness to pay a premium H5 − 0.21*

Simple effects of the moderators
Environmental regulation → financial sustainability value 0.06
Buyer sustainability expertise → willingness to pay a premium 0.18*
Buyer sustainability expertise2 → willingness to pay a premium − 0.14

*p < .05, **p < .01, ***p < .001.
Notes: The results are based on two-tailed tests. Standardized coefficients are reported. Control paths on financial sustainability value (η1), non-financial sustainability 
value (η2), customer satisfaction (η3), and willingness to pay a premium (η4) in the main model: relationship length (ξ1): γ11 = 0.27***, γ12 = 0.15***, γ13 = 0.44***, 
γ14 = 0.16*; industry (ξ2): γ21 = 0.02, γ22 = 0.00, γ23 = 0.05, γ24 = − 0.02; firm size (ξ3): γ31 = − 0.08, γ32 = − 0.00, γ33 = − 0.04, γ34 = 0.11; firm revenue (ξ4): γ41 =

0.07, γ42 = 0.08, γ43 = 0.01, γ44 = − 0.03; country (ξ5): γ51 = 0.04, γ52 = 0.03, γ53 = − 0.07, γ54 = − 0.09.
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8. Study 2

8.1. Data collection and sample

We recruited B2B buyers through the same professional market 
research agency used in Study 1. Only respondents with purchasing 
responsibility, purchasing experience, and current employment in the 
manufacturing sector were eligible to participate. To ensure data qual
ity, we screened for inattentive and speeding respondents using atten
tion checks and response time, as in Study 1. Of the 507 respondents 
who completed the survey, we excluded 94 who failed both attention 
checks and a further 32 who completed the survey in less than one-third 
of the median response time. Web Appendix Table D1 details the com
plete exclusion flow by country.

The final sample comprised 381 participants from Germany and the 
US (nGermany = 184, nUS = 197; see Web Appendix Table D3 for sample 
composition). Additional robustness checks using alternative screening 
rules yielded substantively similar results (see Web Appendix Table D4).

8.2. Experimental design

The study used a 2 (emission reduction type: Scope 1 vs. Scope 3) × 2 
(value framing style: opportunity vs. risk) between-subjects design. As in 
Study 1, we explained Scope 1 and Scope 3 emissions at the beginning of 
the survey and verified participants' understanding with a competency 
check. We then randomly assigned each participant to one of four pur
chasing scenarios, in which participants evaluated a supplier proposal 
for a plastic injection molding machine—a product whose emission- 
intensive manufacturing and use make it relevant from both a Scope 1 
and a Scope 3 perspective. Each scenario consisted of a standardized 
introduction and a manipulation section containing the framed sus
tainability statements (see Web Appendix I for the scenarios). We 
ensured that all scenarios were equivalent in structure and informa
tional density, with all other product attributes (e.g., price, perfor
mance, delivery, and service conditions) held constant, so that the 
conditions differed only in the two manipulated factors.

To manipulate emission reduction type, we varied whether the sus
tainability message emphasized direct emissions from the buying firm's 
operations (Scope 1) or the buying firm's indirect upstream emissions 
along the supply chain (Scope 3). To manipulate value framing style, we 
drew on prior consumer research examining promotion- and prevention- 
focused goal frames (e.g., Mogilner et al., 2008; Salnikova et al., 2022) 
and varied whether the message emphasized opportunities and benefits 
of adopting the sustainable offering (opportunity frame) or emphasized 
risk avoidance and regulatory compliance (risk frame).

We pretested the manipulations with B2B buyers (N = 78) and 
replicated the manipulation checks in the main sample (see Web Ap
pendix I for details). Both manipulations worked as intended: partici
pants in the opportunity (vs. risk) framing condition perceived the 
message as significantly more opportunity-oriented (M = 4.93 vs. 3.10; t 
(379) = 10.22, p < .001), and the majority correctly identified the 
intended emission scope (Scope 1: 83.3%; Scope 3: 81.5%). Participants 
also perceived the scenario as realistic (M = 5.01, SD = 1.10) and re
ported high immersion (M = 5.24, SD = 1.31). As exclusions based on 
stimulus checks can yield biased samples (Ejelöv & Luke, 2020), we 
retained all participants in the main analyses. Robustness analyses 
excluding participants who failed the stimulus check and controlling for 
perceived scenario realism and immersion yielded substantively similar 
results (see Web Appendix Table I1).

8.3. Measures and measurement assessment

We measured all constructs in Study 2 using multi-item 7-point 
scales. We measured financial and non-financial sustainability value 
using the same formative scales as in Study 1 and assessed them 
following the same validation procedure (see Web Appendix G). We 
measured willingness to pay a premium and purchase intention using 
reflective multi-item 7-point scales. CFA results confirmed sufficient 
psychometric properties of the two scales, with all indicator reliabilities 
higher than the recommended threshold of 0.50 (see Web Appendix 
Table F3). The square root of the AVE for each construct (willingness to 
pay a premium = 0.83, purchase intention = 0.81) exceeded their inter- 
construct correlation (0.34), supporting discriminant validity (Fornell & 
Larcker, 1981). The CFA model with both reflective constructs achieved 
a good global fit (χ2(13) = 17.72, p > .05, CFI = 0.99, TLI = 0.99, 
RMSEA = 0.03, SRMR = 0.03). As in Study 1, multigroup CFA supported 
metric invariance across countries, indicating that estimating a joint 
model is appropriate (see Web Appendix F.2).

8.4. Results

As in Study 1, we applied CB-SEM using maximum likelihood esti
mation to test H6. Table 4 reports the structural estimates of the hy
pothesized model including the interaction terms. Because this 
interaction is theoretically central to Study 2, it serves as the basis for 
hypothesis testing. The χ2 test of the hypothesized model was statisti
cally significant, χ2(109) = 141.68, p = .02. Consistent with Study 1, we 
assessed model adequacy based on the joint pattern of fit indices, which 
indicated good approximate fit (CFI = 0.99, TLI = 0.98, RMSEA = 0.03, 
SRMR = 0.03). A robustness check with a model including only the main 

Table 4 
Overview of estimated structural relationship coefficients in Study 2.

Structural paths Main model

Hypothesized interaction effects
H6: Value framing × emission reduction type → financial sustainability value − 0.08 (p = .07)
H6: Value framing × emission reduction type → non-financial sustainability value − 0.13**

Other paths in the model: signal interpretation
Value framing (0: risk; 1: opportunity) → financial sustainability value 0.03
Value framing (0: risk; 1: opportunity) → non-financial sustainability value − 0.00
Emission reduction type (0: Scope 1; 1: Scope 3) → financial sustainability value 0.06
Emission reduction type (0: Scope 1; 1: Scope 3) → non-financial sustainability value 0.06

Other paths in the model: value utilization
Financial sustainability value → willingness to pay a premium 0.18**
Financial sustainability value → purchase intention 0.32***
Non-financial sustainability value → willingness to pay a premium 0.14*
Non-financial sustainability value → purchase intention 0.41***

*p < .05, **p < .01, ***p < .001.
Notes: The results are based on two-tailed tests. Standardized coefficients are reported. Control paths on perceived financial sustainability value (η1), non-financial 
sustainability value (η2), willingness to pay a premium (η3), purchase intention (η4) in the main model: industry (ξ1): γ11 = 0.00, γ12 = 0.11*, γ13 = − 0.02, γ14 =

0.00; firm size (ξ2): γ21 = − 0.10, γ22 = − 0.05, γ23 = 0.14*, γ24 = − 0.00; firm revenue (ξ3): γ31 = − 0.08, γ32 = − 0.11, γ33 = − 0.10, γ34 = − 0.06; country (ξ4): γ41 = 0.09, 
γ42 = − 0.02, γ43 = 0.04, γ44 = − 0.01; buyer sustainability expertise (ξ5): γ51 = 0.35***, γ52 = 0.31***, γ53 = 0.35***, γ54 = 0.08.
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effects yields substantively consistent estimates (see Web Appendix J.1).
H6 predicts that the effectiveness of value framing depends on the 

type of emission reduction communicated. Consistent with this predic
tion, value framing and emission reduction type interacted negatively in 
shaping perceived non-financial sustainability value (βinteraction =

− 0.13, p < .01). The corresponding interaction for financial sustain
ability value was directionally consistent but did not reach conventional 
levels of statistical significance (βinteraction = − 0.08, p = .07).

Further, to interpret the significant interaction and test the condi
tional predictions in H6a and H6b, we estimated a multigroup SEM with 
emission reduction type (Scope 1 vs. Scope 3) as the grouping variable. 
We established measurement invariance and constrained all structural 
paths to be equal across the Scope 1 and Scope 3 emission reduction 
groups, freeing only the effects of value framing style on financial and 
non-financial sustainability value. The results show that, in the Scope 1 
condition, opportunity framing leads to significantly higher non- 
financial sustainability value than risk framing (γ = 0.13, p < .05) and 
a marginal increase in financial sustainability value (γ = 0.11, p = .09). 
In contrast, in the Scope 3 condition, opportunity framing leads to 
significantly lower non-financial sustainability value than risk framing 
(γ = − 0.14, p < .05), while the difference in financial sustainability 
value is not significant (γ = − 0.05, p = .41).

Overall, these results support the predicted scope–framing compat
ibility effect for non-financial sustainability value: opportunity framing 
is more effective for Scope 1 emission reductions, whereas risk framing 
is more effective for Scope 3 emission reductions. H6a and H6b are 
therefore supported for non-financial sustainability value. The results 
for financial sustainability value follow the predicted direction but do 
not reach statistical significance. The findings remain robust when using 
alternative operationalizations of the formative indices with differential 
weights (Web Appendix J.2).

9. Discussion

9.1. Research contributions

Our study makes two key contributions to the literature. First, we 
contribute to sustainability value-based selling research by explaining 
how suppliers can foster buyers' value perceptions of emission-reducing 
offerings under information asymmetry. Extending prior research 
focusing on how suppliers develop sustainable value propositions (e.g., 
Baldassarre et al., 2017; Patala et al., 2016; Ranta et al., 2020), we shift 
attention to how buyers infer the value of such offerings from supplier- 
provided signals. Specifically, we identify an offering-related quality 
signal (emission disclosure) and a supplier-related credibility signal 
(salesperson sustainability expertise). We show that buyers first inter
pret these signals to form financial and non-financial sustainability 
value perceptions (signal interpretation), which subsequently translate 
into favorable attitudinal and behavioral buyer responses (value utili
zation). This signaling process is bounded by market- and buyer-level 
contingencies: environmental regulation amplifies the financial diag
nosticity of Scope 3 disclosure, whereas buyer expertise in sustainability 
non-monotonically conditions the link between non-financial value and 
willingness to pay a premium. With these insights, we advance a buyer- 
centered understanding of sustainability value perceptions and respond 
to calls for greater attention to B2B decision makers' cognitive pro
cessing of sustainability information (Gond et al., 2017; Wade & 
Griffiths, 2022).

Second, we contribute to the B2B sustainability value communica
tion literature by developing a context-sensitive view of emission- 
related value framing. Extending prior research on generic sustainabil
ity disclosure (Battisti et al., 2025; De Meyst et al., 2024) and variations 
in sustainability message content (e.g., Aksoy & Schnellbächer, 2025; 
Ranta et al., 2020), we show that the effectiveness of such communi
cation depends on the fit between signal content (emission scope) and 
signal presentation (value framing): opportunity framing is more 

effective for Scope 1 reductions, whereas risk framing is more effective 
for Scope 3 reductions, particularly for buyers' non-financial value 
perceptions. In doing so, we specify content–presentation fit as a 
boundary condition of value framing effectiveness, thereby advancing a 
signaling-based view of sustainability value communication.

9.2. Managerial implications

Our findings provide guidance for firms selling emission-reducing 
offerings in B2B markets. Such offerings often involve value ambiguity 
because their sustainability performance and associated benefits are 
difficult for buyers to observe and verify ex ante (Connelly, Ketchen, & 
Slater, 2011; Vesal et al., 2021). Our findings highlight three managerial 
levers that help suppliers reduce this value ambiguity and strengthen 
buyers' value perceptions: information disclosure, salesforce training, 
and context-sensitive communication strategies.

First, our findings highlight that transparent emission disclosure is 
not merely a compliance exercise but a lever for enhancing buyers' value 
perceptions. In particular, voluntary disclosure of Scope 3 emission in
formation can be particularly value-creating in markets with stringent 
environmental regulation, where regulatory pressure makes upstream 
emissions more financially consequential for buying firms. In such cases, 
we recommend that suppliers move beyond generic sustainability claims 
by integrating detailed and verifiable Scope 3 information into bid 
proposals and sales presentations. Doing so not only demonstrates the 
embedded sustainability value of the offering but also strengthens the 
supplier's credibility as a trustworthy partner in reducing supply chain 
emissions (Mollenkopf et al., 2022; Vinayavekhin et al., 2024).

Second, our findings highlight the importance of building sustain
ability expertise within the salesforce. Our findings suggest that sales
people must not only understand the sustainability features and metrics 
of their products but also be able to translate these attributes into 
financial or non-financial returns for customer firms. Thus, selling firms 
should equip salespeople with both sustainability knowledge (e.g., 
through targeted training) and analytical tools that facilitate such value 
translation (e.g., artificial intelligence–based digital tools that estimate 
customized future cost savings). In doing so, selling firms can better 
support salespeople's boundary-spanning role in linking value creation 
and value derivation (Gabler et al., 2023).

Third, our results underscore the need for buyer- and context- 
tailored sustainability communication strategies. Specifically, sales
people should adapt both what they communicate (message content) 
and how they communicate (message framing) to buyer characteristics 
and emission contexts.

In terms of message content, salespeople should adjust the depth and 
complexity of sustainability information to match buyers' knowledge 
levels. Our findings demonstrate that greater buyer expertise does not 
linearly strengthen the positive effect of non-financial sustainability 
value on willingness to pay a premium. Instead, this moderating effect 
follows an inverted U-shaped pattern. Thus, for buyers with moderate 
sustainability expertise, emphasizing non-financial value arguments can 
most effectively justify price premiums. Buyers with limited sustain
ability expertise, however, may require additional educational inputs to 
understand the value implications of emission reductions. Highly 
knowledgeable buyers, by contrast, are likely to scrutinize sustainability 
claims more critically and therefore require stronger substantiation, 
such as transparent data, certifications, or third-party verification 
(Vangeli et al., 2023).

In terms of message framing, our findings indicate that effective 
sustainability communication requires not only credible information but 
also framing that matches the buyer's decision context. For emission- 
specific value communication, salespeople should tailor the value 
framing style to the emission reduction context, using opportunity 
framing for Scope 1 emission-reducing products (e.g., energy-efficient 
machinery) and risk framing for Scope 3 emission-reducing products 
(e.g., green packaging or low-emission components).
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9.3. Limitations and avenues for future research

First, our study adopts a signaling-theoretical perspective, focusing 
on buyer evaluations under information asymmetry. This perspective is 
particularly suitable for early-stage supplier evaluation contexts, such as 
initial bid proposals, new-buy situations, or discrete purchasing de
cisions, in which buyers cannot fully verify the sustainability perfor
mance of suppliers or offerings before purchase. However, this 
perspective may be less applicable to later-stage, long-term, or highly 
collaborative buyer–seller relationships, where sustainability value is 
jointly developed, verified through direct experience, or negotiated 
through ongoing interaction (Aarikka-Stenroos & Jaakkola, 2012; 
Lacoste, 2016; Marcos-Cuevas et al., 2016). Future research could 
therefore examine how buyers form, validate, and adjust their value 
perceptions in more interactive value co-creation settings, where 
interaction-oriented theoretical lenses, such as relational exchange 
theory or service-dominant logic, may complement the signaling- 
theoretical perspective adopted in this study. Such work could also 
investigate how early-stage signals shape whether and how deeply 
buyers engage in value co-creation processes. Because such processes 
require buyers to invest trust, data, and organizational resources, 
salesperson sustainability expertise and emission disclosure may serve 
not only as drivers of initial value perceptions but also as gateways to 
deeper collaboration.

Second, our empirical setting relies on samples of B2B buyers in 
Germany and the United States. Although this two-country setting 
provides initial empirical coverage of our sustainability value signaling 
framework across two major industrialized B2B markets, our studies 
were not designed to theorize or systematically test cross-national dif
ferences. Exploratory country-level patterns (see Web Appendix H.6) 
suggest that national context may constitute a relevant boundary con
dition for sustainability value signaling. Future research could more 
explicitly examine how cross-national and cultural differences in 
disclosure norms, customer expectations, or uncertainty avoidance 
shape buyers' interpretation and use of sustainability signals.

Third, our study focuses on salesperson sustainability expertise and 
Scope 3 emission disclosure as sustainability value signals. Future 
research could examine additional signals that may similarly reduce 
information asymmetry in sustainability contexts, such as supplier rat
ings on online platforms or digital traceability systems. In addition, 
future research could move beyond our focus on emission-specific 
framing by examining other contextual compatibility effects in value 
signaling processes (e.g., concrete vs. abstract framing for short- vs. 
long-term customer benefits).

Fourth, our research design constrains the causal claims we can make 
about the ordering of value perceptions and customer responses. Study 1 
provides evidence consistent with the proposed two-stage signaling 
process in buyers' actual purchasing experiences, but its reliance on 
cross-sectional survey data limits causal interpretation. Study 2 experi
mentally manipulates signal presentation, thereby strengthening causal 
inference about the effects of sustainability signals, but the temporal 
ordering between value perceptions and customer responses remains 
outside its experimental scope. We therefore cannot rule out reciprocal 
relationships between the two. Future research could employ longitu
dinal designs or experiments that manipulate value perceptions directly 
to substantiate the proposed ordering.

9.4. Conclusion

Overall, our study addresses how suppliers can foster buyers' value 
perceptions of emission-reducing offerings in B2B markets through 
signaling. By identifying supplier-side signals that convey sustainability 
value and framing strategies tailored to different emission types, we 
advance B2B sustainable sales and value-based selling research and offer 
actionable guidance for salespeople on buyer- and context-tailored value 
communication. As such, our framework reinforces and nuances how 

firms' investments in emission reporting and sustainable product 
development are not merely a compliance-driven cost center but a 
value-creating lever for strengthening customer relationships and their 
willingness to pay. In doing so, we aim to support effective sales of 
sustainable offerings and, in turn, more sustainable B2B supply chains.
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