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ABSTRACT

This study aims to explore how value propositions emerge during the early stages of sustainability-focused B2B digital platform ecosystems. It examines the role of
Digital Service Innovation (DSI) in supporting collaborative practices that address regulatory uncertainty, infrastructural fragmentation, and environmental chal-
lenges. An exploratory single-case study was conducted, focusing on the development of a regional biogas platform ecosystem in Finland. Data were collected through
20 semi-structured interviews and three collaborative workshops with sector-specific stakeholders. A process-oriented framework was developed to explain the
emergence of value propositions within the platform ecosystem. The results reveal that value propositions emerge through repeated, stakeholder-driven co-creation
practices influenced by external factors such as policy uncertainty and market thinness, which act as catalysts for collaboration. The concept of value-in-risk-
mitigation is introduced, illustrating how stakeholders co-create value by managing shared vulnerabilities. Digital Service Innovation-enabled services were
found to reduce coordination challenges while enhancing environmental performance through integration of digital tools to support emission traceability, circular
resource flows, and compliance support. The study demonstrates the role of Digital Service Innovation (DSI) in helping firms and policymakers build trust, develop
neutral governance models, and establish digital infrastructure that promotes both competitiveness and sustainability. It also expands service-dominant logic
literature by introducing value-in-risk-mitigation as a new driver for initiating value co-creation. It bridges digital servitization and sustainability research by
showing that Digital Service Innovation (DSI) strengthens both economic viability and ecological resilience in emerging ecosystems. The research is limited to a
single regional case, which may limit the applicability of the findings. Future studies should compare different sectors and include quantitative measures of envi-

ronmental performance enabled by Digital Service Innovation(DSI).

1. Introduction

Digital platforms are technology-enabled infrastructures that enable
interactions between diverse but interdependent user groups by
providing a common space for value co-creation and value exchange
(Gawer and Cusumano, 2014; Parker et al., 2016). A defining trait of
digital platforms is their capacity to generate network effects, meaning
the platform's value grows as its user base expands (Parker et al., 2016).
Platform ecosystems surround these platforms as dynamic networks of
firms, technologies, and users that co-evolve through complementarities
and modular innovation (Jacobides et al., 2018; Tiwana, 2014).
Governance mechanisms such as rules, standards, and access controls
further influence actors' engagement and competition within these
ecosystems (Gawer and Cusumano, 2014; Mukhopadhyay and
Bouwman, 2019). With the development of advanced digital technolo-
gies, platform ecosystems have evolved into socio-technical systems.
Their development is driven by complementarities, governance ar-
rangements, and network effects. These factors enable platform

ecosystems to adapt continuously to changing environmental and
institutional requirements (Adner, 2017; Coskun-Setirek et al., 2024;
Kapoor et al., 2021).

With increasing environmental pressures, digital platforms have
evolved into digital marketplaces and socio-technical infrastructures
that facilitate the coordination of diverse actors in sustainability tran-
sitions (Andersen et al., 2021). This coordination is particularly
important in transitioning sectors characterized by fragmented or un-
derdeveloped supply chains, distributed production, uncertain demand,
and ongoing market formation. In such contexts, aligning diverse
stakeholders is both essential and challenging (Kohler et al., 2019;
Musiolik et al., 2012).

In such cases, platforms play a market-shaping role by enabling
shared rules and practices, and aligning ecosystem actors (Baker et al.,
2019; Storbacka and Nenonen, 2011). In sustainability-oriented con-
texts, digital platforms and their value propositions are designed to
support marketplace activities. They also help achieve broader societal
and environmental goals (Hellemans et al., 2022; Kolk and Ciulli, 2020).

This article is part of a special issue entitled: Digital Service published in Journal of Environmental Management.

* Corresponding author.
E-mail address: Wajahat.ali@uwasa.fi (S.W. Ali).

https://doi.org/10.1016/j.jenvman.2026.130218

Received 19 September 2025; Received in revised form 3 June 2026; Accepted 10 June 2026

Available online 17 June 2026

0301-4797/© 2026 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).


mailto:Wajahat.ali@uwasa.fi
www.sciencedirect.com/science/journal/03014797
https://www.elsevier.com/locate/jenvman
https://doi.org/10.1016/j.jenvman.2026.130218
https://doi.org/10.1016/j.jenvman.2026.130218
http://creativecommons.org/licenses/by/4.0/

S.W. Ali et al.

These dual requirements of economic coordination and sustainability
performance introduce new complexities into platform ecosystems'
value creation and delivery (Ninan et al., 2026).

A fundamental aspect for the emergence of platforms is defining their
value proposition, which is essential to express what the platform offers
to various participating parties and why they should engage with the
platform (Parker et al., 2016). A single entity on complex digital plat-
forms rarely creates value. Instead, it is shaped through complemen-
tarities, feedback loops, and interaction among different stakeholders
(Evans and Schmalensee, 2016). Thus, value is not based on predefined
features but is built upon actor interactions and experiences (Vargo and
Lusch, 2016). Therefore, a digital platform's role is not just to provide
technological infrastructure but also to manage relationships, align its
participants, and encourage them to contribute to a complex,
multi-dimensional value proposition.

In this context, Digital Service Innovation (DSI) plays an important
role in enabling firms and ecosystems to create and transform their value
propositions and business models by providing digital infrastructure,
data-driven services, and innovative governance resources. Scholars
such as Opazo Basaez et al. (2024) and Rabetino et al., 2024 emphasize
that DSI is not merely a technical or managerial construct, but an
interdisciplinary phenomenon that encompasses technological, organi-
zational, and societal dimensions. Thus, DSI provides the technological
and organizational resources necessary to meet environmental stan-
dards and develop innovative, service-driven value propositions that
promote circularity (Paiola et al., 2021), energy efficiency, and decar-
bonization. Moreover, recent empirical evidence shows that digitaliza-
tion enables servitization, thereby promoting environmental practices,
highlighting Digital Service Innovation's role in sustainable industrial
transformation (Seclen-Luna et al., 2026). These studies provide
important evidence that digitalization can contribute to environmental
management and sustainability transitions. Especially in highly regu-
lated sectors, DSI can enhance economic competitiveness by leveraging
digital affordance and achieving environmentally friendly outcomes.
However, research shows that digital technologies can support circular
economy practices, but their implementation is shaped by multi-level
barriers (Trevisan et al., 2023).

Existing research has examined the scaling of mature platforms
through different architectural and governance choices (Jovanovic
et al.,, 2022). Additionally, research suggests that digital platforms
have become a dominant organizational form for value co-creation
across various industries nowadays (Gawer, 2021). Still, the key ques-
tion about the early stages of platform ecosystem formation remains
unanswered, especially in sustainability-sensitive sectors and concern-
ing the value proposition (co)creation. Existing literature has examined
the operation of value co-creation within established platforms (Chavez
et al., 2023; Prisco et al., 2026), but it has paid less attention to the
pre-development phase of the emerging platform ecosystem (Abed
Alghani et al., 2026). Emerging research indicates that value proposi-
tion development in such contexts is inherently uncertain and proces-
sual. Studies show that actors often struggle to define value propositions
when both the ecosystem structure and the offering remain indetermi-
nate (Dattée et al., 2018). The concept of value idea emergence high-
lights that actors initially recognize potential value before formal value
co-creation processes are established (Rusthollkarhu et al.,, 2021).
However, existing studies do not fully explain how these early value
ideas evolve into shared, credible value propositions through
multi-actor co-creation.

To address this gap, this study examines how value propositions
emerge during the initiation phase of sustainability-oriented B2B digital
platform ecosystems. In particular, the study explores what triggers
stakeholders to search for new value in emerging sustainability-oriented
ecosystems. It examines how value propositions are co-created before a
digital platform is fully developed. It also identifies the factors that
support or constrain value proposition emergence in Digital Service
Innovation (DSI) contexts. Specifically, the paper addresses the
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following research questions: How do value propositions emerge in the pre-
development phase of a sustainability-oriented B2B digital platform
ecosystem? In doing so, the study examines the process through which
stakeholders move from fragmented needs, uncertainties, and sectoral
challenges toward a shared platform value proposition. Especially,
detailed process descriptions of how stakeholders cooperate to achieve
shared environmental and economic goals are lacking in the existing
literature. At the same time, some studies address stakeholder collabo-
ration for environmental and economic goals in specific contexts
(Siswanto and Rosdaniah, 2023). Comprehensive understanding of how
digital features are utilized before platforms start up and grow, and how
institutional players influence value co-creation through soft enable-
ment mechanisms, remains underdeveloped. These gaps are especially
significant in sustainability-focused industries, such as renewable en-
ergy, where emerging digital platforms can promote innovation, help
remain competitive, and mitigate environmental risks by adapting to
changing environmental conditions (Florek-Paszkowska, 2025). To
address these gaps, the primary objective of this study is to develop a
processual conceptual framework that explains the emergence of value
propositions in the pre-development phase of sustainability-oriented
digital platform ecosystems.

The contributions of this study are threefold. First, it contributes to
digital platform ecosystem research by developing a processual expla-
nation of value proposition emergence before platform architecture,
governance structures, and actor roles become stabilized. While previ-
ous work has studied platform ecosystem emergence (Thomas et al.,
2022), examined the capabilities through which platform owners
enable value co-creation and value capture in emergent ecosystems
(Schreieck et al., 2021), and platform development in nascent industries
(Shi et al.,, 2021). However, they offer limited insight into the
micro-level interactions integrated with macro-level institutional forces
through which actors negotiate and shape shared value propositions
under uncertainty. By tracing this overall emergence process, this study
extends platform ecosystem research beyond established or mature
ecosystems (Thomas et al., 2022; Tiwana, 2014). Second, it extends the
Service-Dominant Logic (SDL) literature by introducing the concept of
“value-in-risk-mitigation” as a new pathway for co-creating the plat-
form's value proposition. SDL explains that value is co-created through
resource integration among multiple actors and coordinated through
institutions and institutional arrangements (Vargo and Lusch, 2016).
Building on this view, this study highlights that stakeholder perception
and willingness are often motivated by the need to manage shared
vulnerabilities, such as regulatory volatility or infrastructural gaps,
rather than being purely driven by economic benefits (Vargo and Lusch,
2017). This shifts the emphasis from managing uncertainty to leveraging
it as a basis for coordinated action and innovation (Latinovic and
Chatterjee, 2024). Third, the study contributes to Digital Service Inno-
vation (DSI) and sustainability-oriented platform ecosystem research by
demonstrating the role of digital services in simultaneously supporting
economic coordination and environmental management (Kolk and
Ciulli, 2020; Paiola et al., 2021; Siswanto and Rosdaniah, 2023).

2. Conceptual background
2.1. Digital platform ecosystems: foundation and dynamics

Digital platform ecosystems are now increasingly understood as
social-technical systems, where a digital infrastructure connects multi-
ple actors (owners, complementors, users, regulators) in various con-
figurations that add value to the ecosystem (Kapoor et al., 2021;
Jacobides et al., 2018). At the same time, Adner (2017) defines an
ecosystem as an alignment structure of interconnected activities neces-
sary for a value proposition to come into existence. Different paradigms
have been discussed in the literature of the digital platform ecosystem
over the past few years, including technical (Tiwana, 2015), social (De
Reuver et al., 2018), economic (Rochet and Tirole, 2006), and
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business perspectives (Gawer and Cusumano, 2014). The integration
between these perspectives typically shapes the platform's value and
ecosystem outcomes (Hein et al., 2019). Digital platforms usually create
digital spaces where multiple actors can co-integrate, co-create, and
co-design value. Digital platforms also help to enable complementar-
ities, initiate coordination, and generate network effects that contribute
to the platform's overall value proposition. It is important to understand
their distinct and hybrid organizational structure before in order to fully
conceptualize the platform ecosystem dynamics. Kretschmer et al.
(2022) conceptualizes this in their research and calls platforms “meta
organization” because their dynamics, governance structure, and source
of power are fundamentally different from traditional business models.

The digital platform ecosystem comprises distinct sets of actors
(complementors, users/consumers, platform sponsors/producers, and
enabling actors), each with a specific role in value co-creation and value
exchange. One of the important factors for value co-creation lies in the
technological maturity of platforms. Digitally mature firms can more
effectively leverage platform resources, whereas less mature firms may
face participation barriers, thereby limiting overall ecosystem perfor-
mance. The Platform ecosystem facilitates value creation through two
primary mechanisms: transaction (matching supply and demand,
leveraging cross-side network effects) (Bonina et al., 2021) and inno-
vation (providing digital affordances and boundary resources for com-
plementors to develop new innovations) (Hein et al., 2019). The
platform has different technical architectures and governance structures
for both mechanisms. Yiling et al. (2019) stated that the digital platform
ecosystem evolves through the development of IT architecture and an
accompanying governance regime, both of which are essential for their
sustainability and adaptation.

The interaction between architecture, governance, and actor re-
lationships strongly shapes the evolution of digital platform ecosystems.
While, modular architecture with stable interfaces controls the platform
evolution (Baldwin and Woodard, 2008). At the same time, Wareham
et al. (2014) highlighted that governance mechanisms orchestrate the
diverse contributions of different actors and balance the tension be-
tween stability and variability. However, recent literature challenges the
view that platform owners alone orchestrate ecosystem resources. In
B2B platform creation, this orchestration also requires firms and
ecosystem actors to redefine roles, power relations, capabilities, and
governance responsibilities. Abed Alghani et al. (2026) describe this as a
shift in organizational boundaries related to identity, power, compe-
tence, and efficiency. Orchestration is increasingly seen as distributed,
involving multiple governance mechanisms with different levels of
centrality (Jacobides et al., 2018; Wareham et al., 2014). This
multi-governance is responsible for the varying levels of centrality and
intensity of actor engagement. Highly central actors such as com-
plementors can influence standards, data flows, and value capture,
creating power asymmetries. At the same time, greater intensity and
interdependence among actors increase ecosystem risks, exposing par-
ticipants to systemic dependencies, lock-in effects, and opportunistic
behavior (Cusumano et al., 2019). Moreover, the tension between
modularity and generativity persists in platform ecosystems. A suc-
cessful platform manages this tension by maintaining a strict, controlled
core (modularity) while enabling high generativity through
well-defined boundary resources, such as APIs and SDKs (Isckia et al.,
2018). As digital platform ecosystems evolve from nascent platforms
into larger ecosystems, they change capabilities, competition, and
governance (Nerbel and Kreutzer, 2023). Their dynamics are therefore
best understood as coevolutionary, as platforms must continuously up-
date technical affordances and relational capabilities to remain attrac-
tive to complementors (Schreieck et al., 2021). Emerging platforms face
not only technical and governance challenges but also the need to attract
users and complementors, build trust, and compete against larger,
established platforms (Sun et al., 2025).
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2.2. Mechanisms of value proposition emergence in platform ecosystems

The value proposition of a platform emerges through the interplay
between micro-level interactions and macro-level network dynamics.
Most previous research on a platform's value is based on the funda-
mental concept of value co-creation (Vargo et al., 2008; Vargo and
Lusch, 2017). Peng et al. (2023) draw an important distinction to
address the need to step away from a traditional focus on “who creates
value”. He argued that the platform ecosystem constitutes a complex
process of value emergence that incorporates multiple actors and
multi-level systems. At the foundation of this process is the concept of
network effects, where a platform's value increases exponentially with
the number of participants added to the network (Eisenmann et al.,
2011; Katz and Shapiro, 1985). These network effects can be direct (e.
g., the value of a communication network increases with the addition of
new users) or indirect (e.g., more app developers are attracted to a
platform, leading to more users being attracted to the same platform,
which adds value for both parties). Platforms intentionally enhance
these network effects through their strategic design. They also leverage
their boundary resources, such as APIs and SDKs, to strengthen the ca-
pacity of complementors to make contributions that extend the plat-
form's overall core structure (Baldwin and Woodard, 2008;
Mukhopadhyay and Bouwman, 2019).

These network effects are closely dependent on the engagement of
actors within the platform. Brodie et al. (2019) conceptualizes engage-
ment as cognitive, emotional, and behavioral investments in networked
exchanges. This engagement serves as a central mechanism for value
creation, where actors actively contribute their resources through
disposition and connectedness, thereby setting the stage for broader
system evolution (Ekman et al., 2021; Storbacka, 2019). This deeper
level of engagement gives rise to a pre-creation stage, referred to as
“value idea emergence,” where actors first become aware of a potential
benefit to be pursued within the ecosystem (Rusthollkarhu et al., 2021).
Such engagement-driven interactions are key to enabling collective
value creation across ecosystems (Rahman et al., 2025). Formal gover-
nance is also necessary to resolve conflicts that arise from the diverse
engagements of stakeholders. To manage the control and openness
dilemma present in the platform ecosystem, a platform owner should
enforce clear roles for participation, access, and data access (Gawer and
Cusumano, 2008). While doing so, it is essential to consider the concept
of “reverse-value effects,” where the increased power of a platform
owner can lead to value dilution or even value destruction for other
stakeholders (Latinovic and Chatterjee, 2024; Yrjola et al., 2023).
Schreieck et al. (2021) identifies the set of platform owner capabilities
that can contribute to maintaining the balance between value
co-creation and value capture in emerging platform ecosystems.

The concept of DSI provides a powerful lens for understanding how
value propositions emerge in platform ecosystems, especially when
collaborative problem-solving and societal objectives are involved. DSI
is essential for leveraging digital infrastructure and developing digital
services that enhance the platform's value proposition (Rabetino et al.,
2024). Haikio and Koivumaki (2016) argue that DSI is a thoroughly
collaborative process, where value creation relies on the active partici-
pation of multiple actors. On the other hand, Smith et al. (2016) em-
phasizes that value propositions should focus on technology and data, as
digital tools play a significant role in shaping value creation and delivery
within ecosystems. However, Skalén et al. (2015) sees value proposi-
tions as socially constructed, negotiated through interaction and real-
ized through both firm-led and mutual co-creation. DSI acts as a catalyst
for creating value by mixing social factors, technological skills, and
ecosystem collaboration within the platform design. This allows con-
tributions from multiple actors, which lead to broader system impacts.
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2.3. Value proposition Co-creation in sustainability-oriented B2B
platforms

In sustainability-oriented B2B platforms, the mechanisms of value
proposition (VP) co-creation are quite complex. It is co-designed to meet
the diverse needs of stakeholders who aim to achieve sustainable targets,
which, in turn, provide economic benefits. Such platforms serve as
digital intermediaries, helping businesses (e.g., manufacturers, sup-
pliers, and customers) adopt sustainable practices and facilitating
interaction between participants through platform services. Petrik et al.
(2025) suggest that digital platforms can effectively function as
meta-organizations, promoting collaboration and resource circularity,
thereby acting as dynamic facilitators of a circular economy.

Empirical evidence increasingly highlights how these digital eco-
systems operate in practice. For instance, recent empirical studies on
manufacturing firms demonstrate that digital tracking systems and IoT
integrations can reduce material waste and optimize resource circularity
in production systems (S.Yin et al., 2024). Furthermore, empirical cases
in agricultural and manufacturing supply chains show that platforms
utilizing blockchain technology significantly enhance trust and verify
carbon emission claims, moving sustainability from a theoretical goal to
a measurable, data-driven outcome. So, by leveraging digital tools, these
platforms enhance resource efficiency, track product lifecycles, and
ensure transparency throughout the supply chain. This level of trans-
parency is essential for verifying sustainability claims and building trust
among stakeholders. Trust plays an important role in driving the value
proposition of a platform, especially its Stakeholder Value Proposition
(SVP). The SVP must deliver value not only to its direct users and pro-
viders but also to larger urbanecosystems to build legitimacy
(Carrasco-Farré et al., 2022). Large corporations often collaborate to
create a shared understanding of “sustainability” and achieve common
goals, thereby creating value (Mihailova et al., 2022). Building on this
principle, digital platforms can encourage cooperation by providing
practical tools for circular-economy activities (Petrik et al., 2025).

However, institutional rules and regulatory conditions, such as
carbon-emission requirements or the EU Green Deal, sometimes shape
platform legitimacy and adoption. The governance models (centralized,
decentralized, or cooperative) determine how trust, control, and value
are distributed among participants in the platform ecosystem. These
governance choices on sustainability-oriented platforms are selected
based on the digital services and offerings that the platform provides.
These digital affordances further complement the technological layer of
the platform that simulates and optimizes circular strategies
(Florek-Paszkowska, 2025). However, these technological capabilities
are closely tied to business model innovation, including
product-as-a-service, servitization, and platform-enabled platform
economy models (Koilo, 2025). It clarifies the operation of platform to
encourage actor participation and motivate them to innovate the plat-
form value proposition over time. Socio-technical transitions,
service-dominant logic, and stakeholder theory provide important
frameworks that emphasize the role of sustainability-focused platforms
in coordinating resource sharing, collaboration, and addressing the
tensions between sustainability and other profit goals. Consequently,
co-creating value propositions in B2B ecosystems is influenced not just
by technology but also by the combined evolution of institutions, poli-
tics, and society.

Past research converges on a shared mechanism that drives value
proposition development of sustainability-oriented B2B platform eco-
systems. Shared vulnerabilities are first identified through contextual
pressures such as environmental challenges, regulatory requirements,
and sector-wide uncertainty. These vulnerabilities are then prioritized
based on early sponsor decisions about ecosystem scope, governance
structures, and actor engagement, which shape the range of co-creation
opportunities (Adner, 2017; Murthy and Madhok, 2020, 2021). Next,
the resulting priorities are then converted into co-creation practices as
ecosystem actors combine complementary resources, coordinate
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governance arrangements, and manage interdependencies essential for
joint value creation (Hein et al., 2019; Jacobides et al., 2018). Ulti-
mately, these interactions are incorporated into a developing platform
value proposition that continues to be shaped through ongoing negoti-
ations among stakeholder interests, sustainability goals, and economic
(Bustamante, 2023; Frow and Payne, 2011).

From a Service-Dominant logic (SDL) perspective, this process re-
flects the premise that value propositions emerge through the integra-
tion of resources and collaborative efforts among multiple ecosystem
actors rather than through unilateral firm action (Vargo et al., 2008;
Vargo and Lusch, 2004). The analytical framework presented below
operationalizes these dynamics across three empirically observable
stages.

2.4. Analytical framework

Based on prior studies of platform ecosystem emergence, a pre-
liminary analytical framework for value proposition co-creation was
developed, as shown in Fig. 1. The analytical framework consists of
three main stages. The first stage of the analytical framework represents
the contextual triggers and vulnerabilities, which capture the external
pressures that initiate the emergence of sustainability-oriented B2B
platform ecosystems. Bustamante (2023) explains that agricultural
platform ecosystems can emerge under conditions of financial, envi-
ronmental, and societal stress, where actors attempt to respond collec-
tively to vulnerabilities such as fragmented data infrastructures,
sustainability reporting requirements, and sector-wide uncertainty.
Similarly, Thomas et al. (2022) argues that ecosystem emergence is
shaped through processes of value discovery, collective governance,
platform resourcing, and contextual embedding, suggesting that insta-
bility in the external environment creates the conditions for ecosystem
formation. Murthy and Madhok (2020, 2021) further demonstrate that
early platform sponsor decisions regarding ecosystem scope and prob-
lem framing strongly influence actor mobilization and future value
co-creation opportunities.

The second stage of this framework builds on stakeholder activation,
co-development practices, and governance, focusing on multiple actors
align around a shared platform vision. Drawing on service-dominant
logic, Vargo and Lusch (2004) conceptualize value as co-created
through the integration of resources, knowledge, and competences
among multiple actors rather than delivered separately by a firm. In
sustainability-oriented B2B ecosystems, this process becomes more
complex because firms must negotiate data ownership, trust, gover-
nance structures, and technological interdependence before ecosystem
participation can stabilize. Hein et al. (2019) identifies complementary
asset integration, platform readiness, and servitization as central prac-
tices supporting value co-creation within B2B platform ecosystems,
while Lavikka et al. (2017) shows that temporary governance arrange-
ments and co-creative workshops help align stakeholder motivations.
Abed Alghani et al. (2026) further strengthen this stage by showing that
B2B platform creation is not a single strategic leap but a staged
co-development process in which firms redefine organizational bound-
aries across identity, power, competence, and efficiency while moving
from a pipeline model toward ecosystem orchestration. Their study also
demonstrates that supplier engagement, manufacturer-supplier inter-
action, governance mechanisms, and milestone-driven flexibility are
central to platform co-development in the pre-launch phase.

The final stage of the analytical framework is the value-defining
mechanism and the emergence of the value proposition, which ex-
plains early negotiations and interactions gradually merge into a cred-
ible ecosystem value proposition. Frow and Payne (2011) argue that
stakeholder value propositions emerge through an iterative process
involving stakeholder identification, dialogue facilitation, opportunity
recognition, and collaborative value proposition development. This
perspective of scholars positions the value propositions as a reciprocal,
socially constructed mechanism rather than as static, firm-generated
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Fig. 1. Analytical framework.

offerings. Thomas et al. (2022) further suggests that ecosystem emer-
gence is highly distinctive because governance decisions and actor re-
lationships established during the early stages create path-dependent
effects on subsequent ecosystem development. Bustamante (2023)
similarly demonstrates that sustainability-oriented ecosystems often
experience tensions between “common-good” sustainability objectives
and pressures for measurable economic returns, particularly when
external funding and commercialization become necessary. As a result,
the meaning of value within the ecosystem is continuously negotiated
and redefined throughout the emergence process.

3. Methodology
3.1. Research strategy and design

The present case study aims to develop theoretical insights into how
value propositions emerge through co-creation processes in early-stage
B2B platform ecosystems and how DSI processes unfold during the
pre-development phase of such ecosystems. In doing so, this study
adopts a single holistic case study design, which is appropriate for
investigating complex and evolving socio-technical phenomena
(Eisenhardt, 1989; Yin, 2018). A case study design enables an under-
standing of the situation within its real context, where the boundaries
between the phenomenon and the context are not clearly visible (Yin,
2018). Moreover, case studies are valuable for generating contextually
grounded insights and inspiring new theoretical ideas (Siggelkow,
2007).

In our holistic case study design, the primary unit of analysis is the
formative process of value proposition co-creation within the focal
platform ecosystem emergence. While stakeholders and the platform
constitute interconnected elements through which the focal process
becomes observable. This holistic approach enables analysis of key
mechanisms and contextual conditions, including triggering un-
certainties, stakeholder perceptions and willingness, value-creation
mechanisms, external enablers, and evolved platform configurations.
This analysis explains ecosystem-level outcomes by examining how
these mechanisms interact within the overall ecosystem configuration,
contributing to an understanding of the process-configuration perspec-
tive. Aligning the unit of analysis with the processual and ecosystem-
level nature of the phenomenon supports analytical coherence and in-
ternal consistency of the research design.

Thus, building on existing platform-ecosystem literature by exam-
ining an empirical case study of the emerging Finnish biogas ecosystem.
The case serves as a basis for explaining and conceptualizing the proc-
essual dynamics of an emerging B2B platform ecosystem through which
stakeholders co-create, negotiate, and refine value propositions under
conditions of regulatory uncertainty and infrastructural fragmentation.
The study adopts an abductive approach, which systematically relates
empirical observations to theoretical concepts (Timmermans and
Tavory, 2012). This approach is particularly valuable in studies where
existing theory offers guiding concepts but requires refinement through
emerging empirical findings (Dubois and Gadde, 2002). Throughout this
study, empirical insights were continuously compared with the litera-
ture from service-dominant logic (Vargo and Lusch, 2004, 2011) and
ecosystem and governance perspectives on platform dynamics (Hein
et al., 2019; Jacobides et al., 2018).

3.2. Case selection and context

The case was selected for its potential to reveal insights into the
phenomenon of value proposition co-creation in an emerging platform
ecosystem. The biogas industry is positioned at the intersection of
agriculture, transportation, waste valorization, and energy policy.
Despite its strategic importance in Finland's circular economy, no
established digital marketplace currently exists in Finland's various re-
gions. This pre-development phase offers a unique chance to observe
how participants negotiate shared value under regulatory uncertainty
and infrastructural fragmentation. The unit of observation is the
emerging biogas platform ecosystem initiative. It is conceptualized as an
evolving configuration of organizational stakeholders, including
farmers, municipalities, producers, distributors, service providers, and
industrial users, working together toward shared value creation.

3.3. Data sources and data collection

A diverse group of stakeholders with experience in the biogas in-
dustry and related fields operating across three Finnish regions was
selected using purposeful sampling (Suri, 2011) to represent the eco-
system's diversity. The purpose of selecting these diverse participants
was to fully capture the broad experiences and varied viewpoints rele-
vant within the biogas industry ecosystem. More specifically, partici-
pants selected were either directly involved in conducting business in
biogas-related markets or directly impacted by the development of a
biogas-focused platform ecosystem.

The criteria for sample selection were to include at least one key
representative from every stage of the biogas value chain who can offer
meaningful, diverse insights necessary to understand the complexities
and dynamics of the whole ecosystem. The participants’ sample
included raw material providers such as farmers and agricultural pro-
ducers operating biogas plants, representatives from large food pro-
cessing companies, biogas producers from both SMEs and large
industries, municipal and city council representatives engaged in rural
development and strategic planning, as well as service providers, tech-
nology firms, and project developers. In addition, biogas experts, spe-
cialists, and industrial users were also included to enrich the contextual
understanding of this industry dynamics. Table 1 presents detailed in-
formation on the participants.

Twenty semi-structured interviews were conducted to gather
insightful data and comprehensive perspectives from each stakeholder.
These interviews were mainly conducted online from May to October
2024. Each interview session was scheduled based on the participant's
availability and convenience, and lasted approximately 40-60 min in
total. Participants were asked 6 to 10 open-ended core questions and
were encouraged to share their experiences and opinions freely. Follow-
up questions were introduced to deepen the discussion, which allowed
for a more detailed expression of their viewpoint. Participants were
given the option to choose whether the interview would be conducted in
Finnish or English to minimize language barrier issues.

The interview questions were designed to gather comprehensive
insights by combining limited quantitative data, such as industry scales,
industry size, and market estimates (including supply and demand),
with exploratory qualitative insights on specific points. An interview
questionnaire framework, illustrated in Table 2, was developed based on
the research questions. These interviews were designed to collect valu-
able insights. It primarily focused on topics such as the experiences and
expectations of stakeholders regarding the development of the biogas
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Table 1
Participant details.
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Interviewee code

Ecosystem role - Types of organization

Regional representation

Position/Job title

Duration (min)

P1 Biogas producer - Municipal Waste Management Ostrobothnia Development Engineer 35
P2 Biogas producer - Industrial and Agricultural Waste Ostrobothnia VD/CEO 45
Management
P3 Biogas producer - Dairy farm Central Ostrobothnia Farm Owner 30
U1 Biogas user - Large Enterprises and Industrial Parks Ostrobothnia Senior Advisor 60
U2 Biogas user - Large Enterprise and Energy Utility Ostrobothnia Head of Business Intelligence 28
U3 Biogas user - Large Global Enterprise Ostrobothnia General Manager 47
U4 Biogas user - Municipal Utility Central Ostrobothnia Business Area Director 38
Us Biogas user - Technology Firm/Startup Central Ostrobothnia Technology Concept Director 44
U6 Biogas user - Large Global Enterprise Central Ostrobothnia Plant Manager 33
D1 Biogas distributor - SME (Local Distributor) Ostrobothnia Development Manager 31
T1 Technology provider -Technology Firm/Consultancy South Ostrobothnia Director, Projects 43
T2 Technology provider - Joint Venture Central Ostrobothnia Director of Sustainable Business 38
Development
RM1 Raw material provider - Food Processors South Ostrobothnia Sustainability Manager 47
RM2 Raw material provider — Farm/SME South Ostrobothnia Agricultural Entrepreneur 25
RM3 Raw material provider - Farm SouthOstrobothnia Farm Manager/Co-owner 32
Al Rural Manager - Municipal body South Ostrobothnia Rural Manager 38
A2 Climate Specialist -Municipal Body Central Ostrobothnia Climate Specialist 41
A3 Director of Economic Development - Municipal Body Central Ostrobothnia Development Director 52
A4 Regional Developer -Regional Body Central Ostrobothnia Regional Developer 48
A5 Regional Development Coordinator - Regional Body Ostrobothnia Regional Development Coordinator 36
Table 2

Questionnaire framework.

BioGas Producers

BioGas User

BioGas Distributor

Service Providers

Raw Material Supplier

Scalability -Stakeholder
Engagement
Value Proposition- Business

Scalability -Stakeholder
Engagement
Value Proposition- Business

Scalability -Stakeholder
Engagement
Value proposition- Services

Scalability -Stakeholder
Engagement
Value proposition- Services

Scalability

Value proposition- Core

Opportunities-Core Interaction

Ownership Choices

Revenue Model -Monetization-
Model Preferences

Compliance Strategies - Regulatory
Challenges

Opportunities-Core Interaction
Ownership Choices -
Revenue Model -Monetization-
Model Preferences

Compliance Strategies - Regulatory
Challenges

Revenue Model- Monetization-
Operational Complexity
Compliance Strategies -
Regulatory Challenges

Interaction
Ownership Choices -
Revenue Model- Monetization- Monetization
Operational Complexity
Technical Aspect- Platform -
Challenges

platform. The specific needs and challenges faced by stakeholders in the
biogas industry are shaped by political and environmental policies. They
are also influenced by how stakeholders collaborate and conduct busi-
ness within the highly regulated industry environment. How can
different digital services help them achieve their goals and minimize the
risks associated with these external environmental and regulatory fac-
tors? Lastly, the impact of external forces, such as policy, regulation, and
technological changes, on the emerging biogas ecosystem.

In addition to the interviews, three workshops (one per region) were
organized to facilitate enhanced collaboration, visualize the shared
challenges, and validate emerging trends in the Biogas industry. These
workshops were organized after the interview phase, and each lasted
approximately 3-4 h, involving 5-10 participants. Participants were
purposively selected to ensure full representation of the main key
stakeholder groups relevant to the biogas industry. The selection was
also made based on their level of expertise, their professional experi-
ence, and their willingness to participate in a collaborative discussion.
The Workshops functioned as a second round for data validation in this
study. These workshops enable participants to integrate multiple view-
points, thereby participating in brainstorming activities (collective
vision, impactful digital services) that are meaningful to all industry
stakeholders. These collective contributions were then used as sense-
making tools to enrich the interview material, which further helped to
analyze the data gathered from the interviews.

3.4. Data analysis

The qualitative data were analyzed using a thematic analysis
approach, which provides theoretically flexible ways to identify and

analyze patterns within a dataset (Braun and Clarke, 2006). To ensure a
clear and grounded interpretation of the empirical data. The analysis
was structured following Gioia et al. (2013), which provides a system-
atic inductive approach to develop concepts from qualitative data. The
analysis also followed an iterative, comparative process of analyzing the
empirical data alongside emerging concepts, so that developed research
insights can be related to existing literature (Alvesson and Sandberg,
2011). Thus, first-order concepts were first generated through induc-
tive coding while preserving and highlighting key expressions from
participants’ original quotes, such as “policy volatility,” “side-stream
reuse,” “trust through certification,” and “neutral governance”.

First-order concepts were then grouped into second-order themes.
These conceptual categories were refined through continuous compar-
ison and abductive reasoning (Magnani and Gioia, 2023) so that they
reflect theoretical insights drawn from the existing literature (Corbin
and Strauss, 2015). In this study, these second-order themes reflect
broader conceptual patterns, such as regulatory and policy barriers,
collaborative resource utilization, strategic alignment, platform gover-
nance design, and multi-vector energy synergies.

Finally, these second-order themes were clustered into final aggre-
gate dimensions to structure the overall findings (Gioia et al., 2013). As
a result of this iterative process, four final aggregated dimensions were
established that include: (1) triggers of value search and discovery, (2)
value-proposition co-creation, (3) platform value proposition, and (4)
external enablers supporting value emergence. The findings from this
data analysis are summarized in Fig. 2.
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Ist order concepts
» Market viability and low biogas demand as a core barrier
* Clear intended logic of business potential
+_Platform participation dependent on ROI

* Regulatory unstability and conflicting government policies
+ EU RED compliance issues
+ Political inconsistency as a barrier

* Infrastucture driven market enablement
+ Logistical contrains in value chain execution
+ Fragmented infrastucture as barrier to scale

* Decentralized resource coordination and circularity
Strategic visibility for under utilized resources
Common logic of mutual exchange value creation

*  Multi level strategic alignment as a condition for success
Co-created ecosystem vision through public-private partnership
Institutional participation as facilitator for ecosystem formation

* Sector level peer learning and networking
+ Platform as a central channel for knowledge sharing
+_Platfrom as an information hub for potential buyers

+ Platform as a mechanism for demand aggregation
+ Platform as a dual sided marketplace
+_Platform as a tool for regulatory and policy visibility

* Governance preferences and platform ownership models
* Neutral facilitation to prevent conflict of interest
*__Organizational ncutrality or shared ownership

+ Platform as a service interface for emerging B2B value models
* Platform pricing models and an access logic
+_Platform value contingent on functionality

+ Platform adjustment based on user feedback
+ Platform expansion beyond limited scope
+ _Platform adaptability to evolving conditions

* Public procurement as a demand lever
* Muncipalities as resilience enabler
*_Zoning as muncipal incentive tools

* Synergies between biogas, carbondioxide and hydrogen market
» Cross sector expansion towards hydrogen economies
» _Hvdrogen supply integration in biogas ecosystem

AR AR ARV IE 2
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2nd order themes

Aggregate dimension

Economic uncertainitics &
market dynamics

Triggers of
value search
& value
delivery

A4
J\o

Regulatory & environmental
barriers

Technological infrastructure
& sacling challenges

Collaborative resource
utilization

3 Value

proposition
co-creation

Strategic alignment

Knowledge sharing

Service offering

N\

Platform
value
proposition

Adaptive governance

Platform business model
configuration

Y d

Iterative repositioning

External
Factors
supporting
value
emergence

Regional cohesion & support

Multi vector synergies

Fig. 2. Data structure.

3.5. Methodological rigor and trustworthiness

Several measures were taken to enhance methodological rigor and
trustworthiness of this qualitative case study (Yin, 2018). The research
design utilized multiple methods to provide a strong foundation for the
findings and to ensure the overall quality of the study. Reliability was
prioritized by adopting a formal case study procedure described by
Rabetino et al. (2025), which ensured systematic consistency
throughout the data collection. Multiple sources of evidence, including
semi-structured interviews and workshop findings, were compared and
cross-checked through data triangulation (Yin, 2018). To maintain a
clear chain of evidence, all interview guides, workshop procedures, the
coding processes, and speaker notes were documented, allowing find-
ings to be traced directly from empirical material to the final interpre-
tation. While a consistent interview structure was used for all
participants, researchers maintained the flexibility to include follow-up
questions during workshop sessions to ensure accurate interpretation.
Finally, the primary questionnaire was validated through a pilot

interview with a subject-matter expert and refined based on their
feedback before formal data collection began.

However, as qualitative case study research is context-dependent,
the study does not aim for statistical generalization. Instead, external
validity was supported through analytical generalization by providing a
transparent description of the research context, participants, and
analytical procedures. The analysis was further strengthened through
abductive systematic coding to continuously compare the empirical data
with emerging themes (Gioia et al., 2013). Furthermore, the study fol-
lowed ethical guidelines for qualitative research (Tracy, 2010). Partic-
ipation was voluntary, and informed consent was obtained from all
interviewees. Participants were informed about their rights, including
the ability to review and withdraw their data at any time. Interviewees
were anonymized (e.g., P1, U2, A3) to protect their identities. All
interview transcripts and workshop data were securely stored in
compliance with GDPR data-handling standards. Finally, reflexive
awareness was maintained to ensure that the researcher's involvement
in the broader biogas project did not bias the interpretation of the data.
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4. Findings

This section presents the empirical findings derived from qualitative
data. This section is structured around four final aggregated dimensions
derived from abductive interpretivism: Triggers/Enablers of Value,
Search and Discovery, Processes of Value Co-creation, and Emergent
Platform Value Proposition, as well as external enablers ot constraints
that affect the dynamics of value emergence.

4.1. Triggers of value search and discovery

This dimension includes both macro- and micro-level trigger factors,
such as regulatory uncertainty, environmental constraints, economic
conditions, market dynamics, and scaling challenges. These factors in-
fluence stakeholders’ initial willingness to engage in value co-creation
activities. This dimension also explains how different stakeholders
perceive and assess the potential value of the emerging platform during
the pre-development phase. It highlights that the perceived value aligns
with the varying needs, challenges, and opportunities of multiple
stakeholders. Each factor of this dimension serves as a trigger condition
that determines whether and why it is the cause of value creation in
platform value proposition development.

The study finds that regulatory volatility and environmental barriers
are key triggers for the search for new value, particularly in the
renewable energy sector, such as biogas. Short political cycles and
rapidly changing policy priorities increase uncertainty and highlight the
need for long-term stability and assurance. As one stakeholder noted, the
primary challenge posed by this political instability is the potential for
unforeseen taxes that could further impact their operations.

“... if you look at the politics and the four years, it always comes new
laws, and the next group of politics, they change the laws, and so that
should be more long-term regulations.” (P2)

“The biggest challenge in maintaining biogas operations is based on so-
cietal actions. Unexpected taxes may be imposed on biogas operations,
which can discourage maintaining them. There is little trust that the
government, which changes every four years, will provide support for
growing or maintaining operations. Therefore, there are clear risks in the
development of operations.” (P3)

While one stakeholder stated that these highly sensitive and rapidly
changing regulations are a driver of significant development in the
sector, and sustainability-driven environmental rules vary across
different domains of this industry, which makes the operation a
challenge.

“... itis a very regulated sector and the operating environment of the time
such a change-sensitive, that they are perhaps then probably the biggest
development phase things always follow the way it is the regulatory
change, which takes place in so many different fields, starting from the
transport sector and the agricultural sector and environmental legislation
and sustainability legislation and so on, that here is a lot of different
entities, so it is probably here is its challenge and especially now in recent
years, so the rapid changes in the operating environment has occurred.”
(T2)

... what has caused some concern is this EU Renewable Energy Directive
two and three, and specifically whether, in a certain sense, for example,
harvested from peat fields, so under what conditions it can be used, for
example, as transport fuel so that sustainability criteria are met.” (A4)

These quotes clearly reflect how these political dynamics and
frequent policy changes create uncertainty, affecting stakeholder per-
ceptions of participating in the platform unless concrete commitments
with clear rules and long-term assurances are made. The complexity of
overlapping environmental, agricultural, transportation, and sustain-
ability regulations further reinforces this reluctance, making it difficult
for stakeholders to trust the stability of the future market fully.
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These conflicting policies have given rise to economic volatility,
which in turn has led to the exploration of new business opportunities.
The decision to participate in these emerging markets depended on the
market potential and the clear financial benefits that stakeholders ex-
pected from the platform. Stakeholders also described market thinness
and price pressure as core economic barriers to platform participation,
in addition to the potential of this industry.

“The biggest challenge at the moment is the market ... Biogas is more of a
hobby than a business if there is no demand and fossil fuel is so cheap.”
(T1)

“... but right now the market is still so small, even though we know that
there is much demand and there is a lot of production potential, these are
not yet at the right level and the right quality of balance, so that right now
that is perhaps what most shadows in my opinion ...” (A4)

Especially from a biogas perspective, stakeholders are hesitant to
switch unless they have a clear understanding of the business potential.
The acquisition of tangible economic and commercial benefits, along
with market potential, is also considered a prerequisite for stakeholder
participation. Some stakeholders explicitly determine the condition of
participation based on ROI and Guarantees.

“We are willing to pay a platform fee if the ratio between fees and income
is reasonable ... There should also be a guarantee that the platform pro-
vides benefits for maintaining production.” (P3)

However, these regulatory and economic fit factors are not the only
enablers of new value search. Specific scaling challenges initiate stake-
holders' vision towards a newly emerging ecosystem. These include the
infrastructural barriers, as well as capacity limitations. Specifically,
from a biogas perspective, limited storage, small-scale production units,
and the non-existence of liquefaction facilities were described as sig-
nificant structural constraints that restrict the sector's ability to expand
beyond its niche.

“... the industry is still too small-scale, and the challenge comes especially
when developing the infrastructure to liquefy biogas for heavy-duty and
the maritime sector, because that is what is needed if we want to scale up
in those markets.” (P1)

However, scaling up the production facilities’ infrastructure does not
meet the practical needs of this biogas sector. Logistics and storage
limitations also impact this infrastructural scaling, as one stakeholder
noted, highlighting the interdependent nature of the dependency.

“... but it is highly dependent on the storage capacities, and if we have a
network available, then we can have a liquefied system alternative that
could be workable, especially for longer-range transport ... It may make
sense to integrate hydrogen storage with methane and approach infra-
structure and storage in a unified manner. However, it is challenging in
places like Finland, where there is not a significant gas network.” (U2)

As the industry is so small, the isolated nature of current production
further complicates the integration of Infrastructure and logistics. One
stakeholder raised this question and proposed a solution as well.

“... it is the biggest obstacle there is, the transportation. It is, in fact, quite

possible to have local production or purchase gas in various locations.
However, how can it be transported forward, and how can the necessary
infrastructure, such as pipelines or trucks, be established to transport it to
consumers? Perhaps you can transport it as CNG somewhere, but that
would be a place offload, where you can offload your compressed gas,
and then you liquify it there and get it forward in the chain.” (U3)

These scaling challenges demonstrate how infrastructure and logis-
tical limitations impact the straight market take-off and encourage
stakeholders to consider new collaboration arrangements in the form of
a digital platform, which can resolve these issues through coordination
and facilitation using shared infrastructures. This also gives rise to the
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search for new innovative solutions that form the basis of creating an
integrated digital ecosystem.

4.2. Value proposition co-creation context

This second aggregated dimension illustrates how stakeholders
actively responded to the triggers mentioned earlier by engaging in co-
creation practices that laid the early foundation for the emerging plat-
form. Notably, in the absence of a fully developed platform, stakeholders
develop collaboration arrangements, such as resource utilization, stra-
tegic alignments, and knowledge-sharing mechanisms, to co-create
value. These practices not only envision the potential for distributed
and mutual value exchange but also establish a basis upon which the
digital platform's value proposition will be built.

A primary precondition for the emergence of value co-creation in the
biogas platform was strategic alignment, where different stakeholders
emphasized that realizing shared value requires collaboration beyond
organizational and territorial boundaries. Stakeholders emphasized that
success necessitated coordination across multiple levels of governance
and among diverse actors. One industrial user emphasized the multi-
nature of this alignment as follows:

“Strategic planning is happening on multiple levels. Municipal, regional,
and EU regulations are all affecting company steps. It is not enough to act
locally.” (U3)

“If we do not have feedstock and off-taker contracts locked, no plant will
be built. It is the same with infrastructure and public partners. Everyone
must be aligned.” (U1)

As a basic condition for platform development, these alignments are
essential to connect actors to legitimate collaboration initiatives.
Stakeholders also emphasized the importance of public-private collab-
oration as a factor in collective visions. From a case study perspective,
stakeholders identified the municipality's role as a network creator,
initiating active connections between diverse groups, and envisioning
this proactive approach as focused on collaborative rather than control.
As one stakeholder stated:

“... ourrole as a sub-region ... is the role of network creators, that we keep
our eyes and ears open when we notice such signals coming from different
directions, so [we] pull them together.” (A5)

“We are already discussing at the regional level with others. We are not
competing. It is about a shared potential; better to work together.” (A3)

These strategic alignments are incomplete without institutional
facilitation. These institutional assistances serve as a tool to shape the
entire value landscape, especially as shown in the case study, where
municipal facilitation, even without direct ownership, influences the
formation of these ecosystem networks.

“The city helped legitimize the platform idea. Even if they do not run it,
their support sent a message to industry actors that this was serious.”
(RM3).

“Municipalities cannot own the platform, but they can support a regional
biogas network or energy company. That would be more efficient and
long-term.” (Al).

These strategic formations are ineffective until they initiate more co-
creation practices within the ecosystem. Stakeholder-driven co-creation
practices also include the collaborative utilization of distributed and
underutilized resources. These collaborative utilization efforts
encourage the concept of side-stream circularity, where the waste of one
stakeholder becomes a valuable product for another stakeholder. A
distributor stated it as follows:

“... it is like a circular economy; they provide the raw material for the gas
production, and instead, they get fertilizer from the reject from the biogas
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plant. So it is like a win-win situation with a very good circular economy.”
(D1)

Municipal stakeholders linked the circular flow of by-products from
side streams to broader community benefits, aiming to enhance local
energy resilience and self-sufficiency.

“We have arable land, animals, and food processors utilizing side streams
for energy use, which is one part of developing energy self-sufficiency.”
(A1)

This decentralized resource coordination and the logic of circularity
create practical efficiencies and foster a common understanding of
mutual benefits that will later support the platform's value proposition.
However, some stakeholders still believe that these practices will have a
limited impact without clear strategic visibility and coordination. As one
expert noted:

“... there would be a huge potential of farmers that would like to connect
and have some material that is now going to waste ... Instead, they could
sell it for ... biogas production.” (U3)

This highlights the need for a structured mechanism to ensure stra-
tegic alignment, thereby synchronizing the flow and reducing uncer-
tainty. This alignment and collaboration build trust among actors,
function as sector-level peer learning, which in turn establishes the value
development and conceptual foundation for the future digital platform.
As one stakeholder stated, this phenomenon is

“There is no special strategy, but we have seen the value in keeping in
touch with actors, hearing what they have to say, and keeping them
informed of developments.” (A5).

This kind of multi-level interaction builds trust within the Actor-to-
Actor (A2A) network, which in turn evolves into collective vision
sharing. However, the farmer demanded a more effective networking of
stakeholders that would initiate the knowledge-sharing mechanism. A
platform can help as a central channel for managing these sharing
mechanisms. Stakeholders further emphasized that the platform could
serve as an information hub for accessing up-to-date knowledge and
information.

“We need biogas evenings where people sit and talk. Ideas do not develop
alone; they grow through discussion. But farmers do not have time, so
networking needs to be enabled.” (RM2)

“... if interested parties can get up-to-date data from one place, that would
be a good thing.” (T1)

In addition to facilitating early alignment and coordination among
diverse stakeholders, trust and knowledge sharing also help identify
specific platform roles and functions that direct the emergence of the
platform-enabled value proposition.

4.3. Platform value proposition

This third aggregated dimension captures what aspects the stake-
holders envisioned in the emergent value proposition of the digital
platforms. Four interrelated aspects are discussed in this dimension,
starting with the expected service offerings, the governance principles
that are adaptable for all stakeholders, the business model configura-
tions that shape participation, and finally, the continuous adjustment of
the platform's value proposition, which ensures its long-term relevance.
These essential components of the digital platform illustrate how the
platform was envisioned not only as a technical intermediary but also as
a socio-technical infrastructure that balances market, institutional, and
community needs. As different stakeholders stated, some suggested that
the platform should serve as a mechanism for demand aggregation,
while others envisioned it as a dual-sided marketplace, and still others
viewed it as a tool for enhancing policy and regulatory visibility.
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“I think the platform could serve some purpose, but I see it more as a mass
balancing system.” (P1)

“... a marketplace that would bring together the gas producers.” (U4)

“We would be interested in a platform that lists producers and lets us
advertise our products. It could function as a full marketplace on both
sides.” (U5)

“As an end-user, we need to report and validate that the gas we have
acquired is sustainable according to different regulations. Ensuring that
the feedstock is acceptable is also important, and this may vary depending
on the operator. So, a platform could actually bring significant benefits in
this area.” (U2)

However, these comprehensive service layers of the platform must be
legitimized by the governance practices adopted by the platform.

“... If there is a clear earning logic, it could be run as a business. However,
if it is more about softer values, a cooperative model makes sense.” (A5)

“It could be a non-profit or cooperative maintained for shared value.”
a4

However, some stakeholders expressed their concerns about the
neutral ownership, while one proposed a hybrid facilitation as a solution
to avoid over-politicization of governance issues.

“«

. it needs private companies involved. Otherwise, it goes political. It
must be aligned with economic logic, not just public sector processes.”
(A1)

“I have seen this work well—shared ownership with a third-party provider
running the service ... you avoid politicization and ensure good support.”
(Us)

These statements highlight the stakeholder choices for adaptive
governance, aiming to strike a balance between neutrality and ensuring
platform credibility. Moreover, the willingness of stakeholders to
participate in platform-enabled services not only depends on the ex-
pected digital services and governance models but also relies on the
platform's clear, fair pricing and access logic. Some stakeholders
requested guaranteed benefits as a return on their platform payment
fees, while others prefer subscription-based platform fee models over
transactional fees.

“We are willing to pay a platform fee if the ratio between fees and income
is reasonable ... There should also be a guarantee that the platform pro-
vides benefits for maintaining production.” (P3)

“A yearly subscription would be better than a transaction-based one ... we
would pay a premium for early access to offers.” (U3)

Apart from the pricing, stakeholders emphasized that the platform's
business model should be flexible to allow for technical and system
integration through direct APIs, thereby increasing the digital func-
tionalities of the platform. However, this integration requires the plat-
form to evolve continuously rather than emerge fully formed. A
stakeholder wished this initiative to develop further and reposition itself
accordingly.

“The platform must evolve beyond the project phase ... adjusted along the
way based on what works and what does not ...” (T1)

“... genuinely permanent and evolving so that it does not remain as a
project that becomes outdated. ” (T2)

Stakeholders also emphasized that the platform must adopt iterative
repositioning, where the scope of platform governance and services
must be continuously adjusted in response to changing user needs,
feedback, and evolving conditions.

Although stakeholders envisioned different platform functions, their
expectations reflected a common concern with reducing uncertainties
associated with participation in the emerging biogas ecosystem.

10
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Producers emphasized market balancing, predictable demand, and
economic viability, while users focused on marketplace functionality,
traceability, and compliance with sustainability requirements. Public
actors highlighted governance arrangements that could ensure legiti-
macy, neutrality, and long-term continuity, whereas technology-
oriented stakeholders emphasized adaptability and continuous plat-
form development. These differences in the viewpoints demonstrate that
stakeholder-specific vulnerabilities and priorities shape the overall
platform value proposition. At the same time, all stakeholder groups
viewed platform participation as a way to improve coordination,
transparency, and predictability. This suggests that the perceived value
of the platform emerges from its ability to reduce market, operational,
and institutional uncertainties.

4.4. External enablers or constraints supporting value emergence

In addition to triggers, co-creation practices, and the envisioned
platform functions, interviewees highlighted a set of moderating con-
ditions that explain how these factors can fully enhance the emergence
of the platform's value proposition. These external enablers or con-
straints operate beyond the platform's specific design, reflecting the
broader institutional and technical context in which the ecosystem
exists.

Local and regional governments were often cited as important fa-
cilitators, although not because they owned or ran the platforms, but
instead because they created conducive environments. Through zoning,
procurement, and symbolic backing, municipalities were perceived as
providing legitimacy and promoting demand.

“The municipality can influence its own procurement so that it awards
even better points to the operator who uses biogas as a transport fuel for
school transport.” (A5)

“The city cannot hand out any money directly, but through zoning and
land-use policy.” (A2)

“The city helped legitimize the platform concept. Even if they do not run it,
their support conveyed the message across industry players that this was
serious.” (RM3)

However, the interviewees were firm that municipalities should
avoid direct proprietorship. Finally, it was believed that national policy
determined the platform's scale of demand.

“Local authorities cannot own the platform, but they could support some
regional biogas network or energy company. That is more efficient and
long-term.” (A1)

“Scaling up will occur after enough demand. Demand has to follow from
national political decisions. Otherwise, it is hard to scale regardless of how
ready the region is ...” (A1)

Regional coherence and beneficial public acts moderate platform
viability by creating a fertile ground for growth. The ability to capitalize
on multi-vector synergy further enhances this advantage. With the help
of current regional cooperation, the platform may be able to incorporate
new energy technologies more quickly, such as linking biogas produc-
tion to hydrogen and carbon dioxide utilization. This strategy offers both
a structural lever (the technological capacity to connect systems) and
symbolic rationality (demonstrating a commitment to larger regional
objectives), making the platform more resilient and appealing to a wider
variety of stakeholders. Stakeholders described these synergies as an
essential part of future scalability and competitiveness.

“Hydrogen links to biogas production through CO,... a good opportunity
to increase biogas production and make use of green CO2.” (P1)

“We would be interested in a platform that lists producers and lets us
advertise our hydrogen, maybe even carbon.” (U6)

The platform could extend beyond acting as a niche intermediary
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marketplace and position itself as a cross-sector energy hub in the future
by integrating these new markets, which will unlock broader value
creation and help stakeholders’ practices comply with national decar-
bonization goals.

Stakeholders linked the future success of the platform ecosystem to
external conditions extending beyond the platform itself. Municipal
actors emphasized the importance of regional coordination, policy
support, and demand creation, while industry actors highlighted the
availability of infrastructure and opportunities for technological inte-
gration as key enablers. Producers and users viewed these external
conditions as important for strengthening confidence in long-term in-
vestments and market development. Across stakeholder groups, regional
support mechanisms and cross-sector energy synergies were seen as the
most important drivers for increasing confidence in future opportu-
nities, scalability, and ecosystem growth. These findings suggest that
external conditions support value emergence by reducing uncertainty in
investment decisions, market development, and long-term participation
in the ecosystem.

5. Discussion

The findings presented above illustrate how VP is perceived, co-
created, and repositioned during the inception phase of an emerging
digital platform ecosystem. Based on empirical insights, we developed a
processual conceptual framework. As shown in Fig. 3, the framework
consists of four interrelated dimensions of value co-creation: 1) Triggers
of value search and discovery; 2) Stakeholder-driven VP co-creation; 3)
Platform value proposition elements, and 4) Contextual Enablers sup-
porting value emergence.

The framework suggests how external triggers can shape
stakeholder-driven participation, enabling the emergence of a platform
value proposition through collaborative co-creation. It also emphasizes
the importance of stakeholders’ willingness in advancing co-creation
activities for platform value proposition development through
different sharing mechanisms. Co-innovative value in emerging B2B
digital platforms advances dynamically across several contextual
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factors, including institutional frameworks, infrastructural capabilities,
and market-driven circumstances, which in turn become the basis of a
new emerging value proposition. Next, we elaborate on these processes
in detail.

5.1. Triggers as a catalyst for value exploration

Prior research on platform ecosystems has largely explained partic-
ipation as an opportunity-driven process shaped by complementarity,
network effects, and platform openness (Eisenmann et al., 2008; Gawer
and Cusumano, 2014; Jacobides et al., 2018). However, how this logic of
participation operates in highly regulated sectors remains underex-
plored. Our findings indicate that the stakeholders' willingness to engage
in new value exploration in the highly regulated sector is primarily
driven by external factors and uncertainties. These findings align with
recent research on platform ecosystem emergence, which suggests that
ecosystem formation is often triggered by external pull and uncertainty
(Dattée et al., 2018). Villa et al. (2026) argue that institutional pres-
sures, regulatory frameworks, and established technical architectures
can initiate and drive platform ecosystem formation before the emer-
gence of clearly defined actor-level value propositions. These external
triggers strongly shape how stakeholders perceive and prioritize the
platform's potential value (Bustamante, 2023).

Also, our findings further explain stakeholders' motivation and
willingness to explore new collaborative solutions are significantly
influenced by external triggers, including economic uncertainty, regu-
latory and environmental barriers, and technological and infrastructural
scaling challenges. These factors function simultaneously as constraints
and catalysts, shaping both the need and the direction for value dis-
covery and ecosystem emergence. While Thomas et al. (2022) identify
value discovery as a central process in ecosystem emergence, our find-
ings provide insight into the conditions that initiate this emergence
process before concrete value propositions are fully established.

The findings also show unpredictable energy policy, regulation, and
directive at both national and European levels, such as EU RED II (
Directive, 2018), European Green Deal(European Commission, 2019)
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and EU Net Zero Industrial Act (Regulation, 2024) create a risky envi-
ronment for stakeholders, forcing them to search for mechanisms that
could provide long-term stability and predictability for investment and
decision-making. This shift in regulatory dynamics aligns with previous
academic research on ecosystems in highly regulated sectors, where
institutional policies and technical standards shape ecosystem formation
and require ecosystem actors to actively coordinate different mecha-
nisms to enable value co-creation (Spagnoletti et al., 2024). Hawlitschek
and Hodapp (2024) show that nascent platform ecosystems face signif-
icant challenges, especially under conditions of uncertainty. They argue
that overcoming these barriers is necessary to enable effective value
co-creation during the early stages of platform development. Our study
supports this perspective by showing that ecosystem participation can
serve as a risk-sharing mechanism, allowing stakeholders to address
uncertainties that would be difficult to manage individually or
collectively.

Beyond regulatory and environmental pressures, economic uncer-
tainty also significantly shapes stakeholders' participation decisions. The
findings indicate that stakeholders view ecosystem participation as a
means of jointly creating new revenue opportunities while reducing
exposure to market risks. This resonates with the previous research
suggesting that participation in platform ecosystems can improve com-
plementors' business performance through value co-creation and access
to new opportunities (Ceccagnoli et al., 2012). At the same time, Murthy
and Madhok (2020) argue that platform ecosystems often emerge by
overcoming early-stage uncertainty through alignment between an
emerging problem and the platform's scope. Building on this argument,
our findings show that in highly regulated environments, such align-
ment is driven not only by the pursuit of opportunities but also by the
need to collectively mitigate regulatory, technological, and market un-
certainties. Moreover, the initial “value search” is often driven less by
opportunity maximization and more by collective risk mitigation. This
shifts the explanation of ecosystem emergence from an
opportunity-driven view to one focused on managing shared vulnera-
bilities and uncertainties, particularly in highly regulated environments.

5.2. Stakeholder-driven value proposition Co-creation initiative

The identified triggers shape stakeholders' perceptions of the
emerging platform and influence their willingness to participate in co-
creating its value proposition. These conditions establish the founda-
tion for ecosystem development, even in the absence of a fully developed
platform. This finding is consistent with prior research highlighting the
importance of early-stage ecosystem processes such as value discovery
and collective alignment (Thomas et al., 2022). However, our findings
extend this perspective by showing that perceptions of value are actively
constructed through stakeholder interactions prior to the establishment
of formal platform structures. Stakeholders create mutual value through
collaboration, including strategic alignment, resource integration, and
knowledge sharing. These value exchanges form the foundation of the
platform's future value proposition.

This study also reveals that the value proposition (VP) emerges from
stakeholder-driven planning and decentralized resource integration.
Stakeholders share their physical assets, capabilities, and interorgani-
zational relationships to create a shared collaborative space. This pro-
cess aligns with Storbacka et al. (2016, p. 3008), who state that “actor
engagement is conceptualized as a microfoundation for value co-crea-
tion”. This also aligns with the service-dominant logic research, which
suggests that value does not reside in outputs themselves but emerges
through resource integration among multiple actors (Vargo et al., 2008).
Our findings support this view by demonstrating that the stakeholders
collectively combine resources and capabilities to shape the platform's
emerging value proposition.

From our case study perspective, stakeholder engagement supports
the development of a shared vision. This occurs through resource ex-
changes, collaborative goal setting, and the joint exploration of solutions
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to diverse stakeholder needs. These joint activities help to transform
intentions into concrete co-creation practices and help align stake-
holders around a common value idea. This observation is consistent with
Rusthollkarhu et al. (2021), who argue that value idea emergence (VIE)
makes potential benefits visible and hence supports value co-creation
within platform ecosystems. On B2B platforms, participants sometimes
hesitate to engage, and these hesitations shape the emergence and extent
of engagement (Benz et al., 2021). Consistent with this, our findings
show that hesitation represents a structural characteristic of early-stage
ecosystems. Mechanisms such as peer learning, shared problem-solving,
and continuous dialogue help reduce uncertainty and gradually enable
stakeholder participation. Taken together, these processes enable
stakeholders to collectively define a shared value proposition before the
platform ecosystem is formally established. This value proposition re-
flects a common understanding of the platform's purpose, expected
benefits, and future direction. Our findings extend existing research by
showing that value propositions emerge through stakeholder in-
teractions during ecosystem formation. These interactions provide the
foundation for future service development, governance arrangements,
and business model develpoment.

5.3. Envisioning the Platform's value proposition

As stakeholders collaborated through various interactive mecha-
nisms, a clearer vision of the digital platform's value proposition began
to emerge. In our case, stakeholders expressed diverse expectations
regarding the platform's service offerings, reflecting their varying roles
and needs within the ecosystem. The platform was envisioned as more
than a transactional marketplace. It was conceptualized as a multi-
functional socio-technical infrastructure that supports different forms
of interaction and coordination among ecosystem stakeholders. This
conceptualization resonates with previous research arguing that plat-
forms organize economic processes while coordinating and regulating
broader societal contexts (Dolata and Schrape, 2025). Spagnoletti et al.
(2015) argues that digital platform architecture should support the so-
cial interaction structures of the communities it serves, including in-
formation sharing, collaboration, and collective action. Consistent with
prior research (Carrasco-Farré et al., 2022; Frow and Payne, 2011; Wang
et al., 2024), our findings support that platform value propositions
emerge through the alignment of interaction structures and stakeholder
needs. However, we extend this perspective by showing how such
alignment develops iteratively during the early stages of ecosystem
formation under conditions of uncertainty.

Our findings also indicate that the emerging value proposition must
include a range of digitally enabled service offerings designed to support
both economic and sustainability objectives. This aligns with previous
research showing that multi-sided platforms create value by connecting
diverse stakeholder groups. They also enable service offerings that
address the different needs of these stakeholders (Heikinheimo et al.,
2025). In addition, the findings show that stakeholders emphasized
the importance of services that support policy visibility, sustainability
reporting, feedstock validation, and regulatory compliance. These
findings are consistent with prior studies highlighting the role of digital
platforms in enabling transparency and sustainability-oriented coordi-
nation across ecosystem actors (Ninan et al., 2026).

The findings further indicate that the realization of these service
offerings depends on appropriate governance arrangements and busi-
ness model configurations. Prior research suggests that ownership
structures, value creation mechanisms, and complementor autonomy
represent key dimensions through which platform ecosystems are
differentiated (Hein et al., 2020). In line with these perspectives, our
findings show that stakeholders consider governance mechanisms,
particularly ownership structures, as decisive factors influencing future
participation and adoption of platform services. This concern for
governance is also evident in the literature that highlights the impor-
tance of perceived fairness and trust in platform-based ecosystems
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(Tiwana, 2014). While digital platforms are often assumed to facilitate
trust, coordination, and collaborative value creation, emerging research
increasingly suggests that digitalization may simultaneously weaken
richer forms of human-to-human interaction and interorganizational
learning (Gomes et al., 2026). Our findings clearly show that stake-
holders in sustainability-focused markets prefer a neutral or hybrid
platform ownership model (such as a consortium or cooperative). This
preference aims to prevent the platform from being politicized and to
preserve credibility (trust). Such governance choices highlight the
importance of building trust and legitimacy in early-stage ecosystems,
especially in ecosystems with high uncertainty and sensitive regulations.
Mukhopadhyay and Bouwman (2019) support this stance, arguing that
different design choices for governance mechanisms can influence the
optimization of value creation and enhance long-term sustainability.

The business model is also as important as the platform's governance
mechanism in shaping the value proposition. It determines how partic-
ipant incentives and network growth are balanced while preserving the
platform's actual value. Stakeholders' participation in platform-enabled
services is also dependent on clear, fair pricing and access logic. Our
findings further indicate that stakeholders expect the platform's business
model to remain adaptable and responsive to evolving ecosystem needs.
This highlights the importance of iterative repositioning. Platform ser-
vices and value-creation mechanisms must be continuously refined to
remain relevant and support ongoing ecosystem development. Consis-
tent with (Islind et al., 2019), such adaptability enables the platform to
respond to evolving user requirements throughout its development
process.

5.4. The role of external institutional and contextual factors

Finally, our study identified external institutional and contextual
factors that are highly effective in shaping the ecosystem's dynamics,
especially in sustainability-driven energy initiatives. The regional
municipality's role as a facilitator through public procurement and
zoning policies creates a productive ground for the platform's growth,
where regional support will encourage the initial momentum and drive
regional participation. This is evident in the previous research where
Vink et al. (2021) highlights how institutional arrangements can enable
long-term change. Aldenius and Khan (2017) argued that the green
public procurement (region using tender criteria to favour low-carbon
options) can stimulate the local markets in the sustainable transport
ecosystem, while in the biogas context, it is clearly evident from the
empirical findings that regions can promote the adoption of biogas
through rewarding the biogas use in transport, providing zoning support
and legitimizing the low carbon emission initiatives while clearly
rejecting the direct ownership. Indirect support mechanisms enable
value emergence by strengthening legitimacy and coordination within
the ecosystem. This extends prior research by highlighting the regula-
tory, facilitative, and legitimizing roles of institutional actors in
early-stage ecosystem development.

Moreover, the ability to incorporate biogas with the developing
markets for hydrogen and carbon dioxide is also seen as an opportunity
for value emergence. This type of multi-vector integration enables the
system to extend beyond niche functions and operate as a higher-level
system within the context of meso-level regional energy transition.
Such integration can create new value streams and increase platform
resilience. It can also support national and EU sustainability and envi-
ronmental goals.

6. Conclusions
6.1. Theoretical contributions
This study makes three main theoretical contributions. First, it ad-

vances platform ecosystem research by providing a processual frame-
work that illustrates how value propositions emerge through co-creation
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during the pre-development phase of sustainability-oriented B2B digital
platform ecosystems. Recent research has established that platforms
facilitate complementary innovation and network effects (Gawer and
Cusumano, 2014), ecosystems consist of interdependent actors orga-
nized around complementarities (Jacobides et al., 2018), and ecosystem
alignment is focused around a value proposition (Adner, 2017). Recent
research on digital platforms has also stressed the need to consider
platforms as evolving socio-technical systems (De Reuver et al., 2018).
However, this literature explores less how the value proposition itself
forms before the platform architecture, governance structures, and actor
roles become established. Although some recent studies have explored
early-stage platform and ecosystem emergence, including co-evolution
of platform architecture, services, and governance (Jovanovic et al.,
2022), value discovery and contextual embedding (Thomas et al.,
2022), early problem framing and scope choices (Murthy and Madhok,
2021), non-linear value proposition development (Lingens et al.,
2023), decision-making under uncertainty (Dattée et al., 2018), and
organizational boundary redefinition during platform creation (Abed
Alghani et al., 2026). However, less is known about how stakeholders
collectively co-create a value proposition well in advance of the plat-
form's operationalization. This study demonstrates how stakeholders
can progress from fragmented needs and shared vulnerabilities to a
sustainability-oriented platform value proposition through external
triggers, stakeholder engagement, and circumstantial moderators. It
theorizes value proposition co-creation as a dynamic and collective
process that precedes, and helps shape, later platform architecture,
governance, and ecosystem alignment.

Second, the research extends the Service-Dominant Logic (SDL)
literature by providing insight into an often-ignored yet increasingly
significant context for value co-creation, e.g., shared uncertainty and
vulnerability. According to SDL, overall value arises from actor-to-actor
interaction, resource integration, and institutional arrangements (Vargo
et al., 2008; Vargo and Lusch, 2004, 2011, 2016). Our findings support
this view but also extend it by showing that, in sustainability-oriented
B2B ecosystems, value co-creation may be triggered not only by mar-
ket opportunities but also by shared risks. Political instability, regula-
tory ambiguity, fragmented infrastructure, uncertain demand, and
environmental compliance requirements prompted stakeholders to seek
collective solutions. To explain this mechanism, the study introduces
value-in-risk-mitigation as a key mechanism within the broader proc-
essual framework. Value-in-risk-mitigation refers to the way stake-
holders co-create value by jointly reducing shared regulatory,
environmental, infrastructural, and market vulnerabilities. This concept
extends existing SDL concepts such as value-in-use, value-in-context,
and value-in-experience by showing that value can also emerge from
collective efforts to manage shared risks and vulnerabilities (Vargo
et al., 2008; Vargo and Lusch, 2011, 2017). The results are consistent
with previous research, which states that actors in nascent ecosystems
willingly collaborate to reduce uncertainty and stabilize future market
conditions rather than only to pursue immediate economic gains (Dattée
et al., 2018).

Third, the study contributes to Digital Service Innovation (DSI) and
sustainability-oriented platform ecosystem research by demonstrating
how digital services simultaneously support economic coordination and
environmental management. Prior DSI research has established how
digital infrastructures and data-driven services transform value propo-
sitions, business models, and ecosystem relationships (Opazo Basaez
et al., 2024; Paiola et al., 2021; Rabetino et al., 2024). Building on
this literature, the findings provide strong evidence that DSI-enabled
services reduce coordination problems through information sharing,
matchmaking, demand aggregation, stakeholder visibility, and collab-
orative data exchange. Meanwhile, these services further help to achieve
sustainability objectives such as emissions tracking and management,
circular resource flows, sustainability verification, and regulatory
compliance. This shows that DSI is not just a technological enabler but
also an institutional and environmental enabler within new ecosystems.
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Additionally, findings are further supported by research on industrial
symbiosis and circular digital platforms, which highlights the impor-
tance of digital matchmaking, platform-based coordination, and
collaborative information-sharing mechanisms for overcoming cooper-
ation and coordination barriers in sustainability transitions (Afash et al.,
2026; Krom et al., 2022; Prisco et al., 2026). Consequently, the study
advances understanding of how digital services can simultaneously
generate economic, environmental, and institutional value in
pre-development ecosystem settings.

However, the study also contributes to sustainability governance
research by showing how institutional actors play an indirect yet critical
role in the pre-development of platform ecosystems. Municipalities and
regional actors did not necessarily own or control the platform; instead,
they served as soft enablers, strengthening legitimacy, facilitating
stakeholder coordination, supporting zoning and procurement align-
ment, and encouraging long-term regional collaboration. These collec-
tive practices enhanced the legitimacy and acceptance of the emerging
value proposition and mitigated uncertainty for ecosystem actors. This
contributes to SDL discussions of institutional arrangements by
demonstrating the indirect ways public actors influence value co-
creation in sustainability-oriented ecosystems, where policy stability
and establishment and maintenance of trust and legitimacy are key el-
ements (Aldenius and Khan, 2017; Vargo and Lusch, 2016). The study
contributions are also consistent with existing studies showing that
public institutions often support ecosystem emergence through facili-
tation, stakeholder convening, legitimacy-building, and institutional
coordination (Rehm et al., 2021). Overall, this study contributes to the
understanding of how sustainability-oriented B2B digital platform eco-
systems emerge before reaching platform maturity. It integrates insights
from platform ecosystem literature, Service-Dominant Logic (SDL),
Digital Service Innovation (DSI), and sustainability governance
research. Together, these perspectives provide a unified process-based
explanation of early-stage value proposition emergence.

6.2. Practical implications

This study offers practical insights for managers, platform de-
velopers, entrepreneurs, and policymakers involved in the early devel-
opment of sustainability-oriented B2B digital platform ecosystems. For
platform orchestrators and ecosystem developers, these findings indi-
cate that recognizing common vulnerabilities within each sector should
aid in the initial development of the platform before focusing on specific
technical components. In fundamentally fragmented and highly regu-
lated sectors (e.g., biogas), stakeholders are more likely to collaborate in
a platform ecosystem setting if the platform mitigates shared risks
associated with regulatory uncertainty, infrastructure gaps, market
thinness, emissions traceability, and compliance. Thus, platform or-
chestrators should promote safe spaces for dialogue in addition to
mapping stakeholder needs in order to translate common and mutual
risks into tangible services associated with the platform, including
matchmaking, demand aggregation, certification support, and sustain-
ability verification through data-based traceability.

For B2B entrepreneurs and digital service providers, the findings
highlight the importance of legitimacy and trust in early-stage platform
formation. Entrepreneurs should not presume that just providing tech-
nical functionality will be sufficient to attract stakeholders. Rather, they
must demonstrate how the digital services they offer will mitigate co-
ordination challenges and help stakeholders meet their economic and
environmental objectives. The entrepreneur may use workshops, pilot
studies, stakeholder forums, and trials to highlight the platform's value
proposition and help them convince stakeholders.

For industrial managers and participating firms, the findings suggest
that engagement in emerging platform ecosystems can help reduce un-
certainty and access new value opportunities. Firms can benefit from
new business opportunities, better access to information, improved
sustainability reporting, and stronger compliance readiness. By
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participating early, firms can also influence the platform's governance,
pricing, data-sharing rules, and service design.

6.3. Limitations and future research

Our study has several limitations. These limitations should be
considered before objectively evaluating the findings and conducting
further research. The first limitation is the methodological choices that
affect the research's validity, reliability, and generalizability. Selecting a
detailed single-case qualitative study as the methodological approach is
a reasonable choice for exploring unexamined phenomena. However, it
limits the findings to be generalized to other digital platform contexts or
cases (Yin, 2018). The key result of this study is a processual framework
that identifies mechanisms for the emergence of value propositions,
including external triggers, stakeholder-driven co-creation, and
contextual enablers. These mechanisms can support mid-range theory
development for sustainability-oriented B2B digital platform ecosystems
operating in high-regulation, high-uncertainty environments. In the
context of the selected case study, the Finnish energy sector is charac-
terized by unique economic, regulatory, and cultural factors. These
factors indicate that study conclusions are not necessarily applicable to
other contexts. So, the interpretations are mainly specific to this context
rather than demonstrating universal principles of platform
development.

The second limitation is the primary methods of data collection and
data analysis. Continuous efforts were made to reduce interpretive bias
through techniques like iterative coding and reflexivity. The use of
multiple languages during data collection and translation bias in data
analysis also accounts for a limitation of this study. Interviews con-
ducted in Finnish and English may have experienced small changes in
meaning during translation, paraphrasing, and coding across languages.

Another important limitation is the study period, which followed the
development of the platform and value proposition over a pre-
determined timeframe (June 2024 to January 2025). The final proces-
sual framework may not accurately reflect the dynamic nature of
platform ecosystems, as extended observation may reveal further
changes in stakeholder activities, governance arrangements, or market
responses.

Furthermore, these changes could alter core value propositions or
contradict research findings. Although the intention was to broaden
stakeholder representation to provide a more comprehensive picture of
the situation, the resulting representation remains very limited. Despite
the inclusion of key players of the main biogas value chain, such as
farmers, biogas consumers, technology suppliers, local governments,
and developers. The data-gathering process did not involve other rele-
vant stakeholders, including financial investors, national regulators, or
external policy groups that could affect the study's findings.

Lastly, while our research describes how value propositions evolve in
sustainable platform ecosystems that are still in their early stages, where
value co-creation is not clearly predefined. Its application is limited in
the following situations: (i) if institutional arrangements are not aligned,
(ii) if governance choices change, putting more risk on specific actors (e.
g., extractive pricing, ambiguous decision rights), (iii) if market thinness
persists (limited participants to realize complementarities), or (iv) if
organizational routines and infrastructure prevent resource integration.

There are several directions in which future studies could extend this
research. First, there is a need for prospective and real-time longitudinal
studies. This will examine how sustainability-oriented B2B digital plat-
form ecosystems evolve over time, from actor mobilization to a
commitment to platform development. The early stages of platform
development could also be examined using other qualitative ap-
proaches, such as ethnographic, action research, or longitudinal case
study designs, to better understand how actors negotiate inclusion,
exclusion, and transformation of sustainability elements.

Secondly, future research can compare sustainability-oriented and
non-sustainability-oriented B2B digital platforms. Such comparative
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studies help clarify whether a sustainability orientation adds more actor
groups, increases negotiation complexity, or introduces more complex
governance mechanisms. In this regard, paired case studies in the en-
ergy, logistics, circular economy, recycling, or industrial platforms
sectors would be particularly helpful to understand how sustainability
modifies the initial conditions of platform ecosystems.

Lastly, future research needs to analyze the development of
sustainability-oriented B2B platforms across different geographical
contexts. Existing available evidence remains limited to European in-
dustrial settings. Global research on emerging economies could reveal
how various regulatory constraints and infrastructural conditions could
shape the emergence of value propositions.
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Project Questionnaire

Questions
1. Could you briefly describe your organization and your role in the biogas sector?
2. What are the main opportunities and challenges in the regional biogas market?

NO U AW

. What digital services would be most useful?

Answers

. How do regulations, policy uncertainty, environmental requirements, or subsidy changes affect your organization's biogas-related decisions?
. What infrastructure, logistics, storage, or market barriers limit the development of the biogas sector?

. What kind of value would your organization expect from a regional digital biogas platform?

. What problems should the platform help solve for producers, users, raw material suppliers, distributors, service providers, or public actors?

Examples: matchmaking, demand aggregation, producer/user listing, emissions tracking, certification support, logistics coordination, or market information.

8. What would motivate your organization to participate in such a platform?
9. What concerns or risks might prevent your organization from participating?

10. What kind of data would your organization be willing or unwilling to share through the platform?

11. Who should own, manage, or govern the platform, and why?
12. What pricing or revenue model would be acceptable?

Examples: subscription fee, transaction fee, cooperative membership, public support, or freemium model.
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