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Abstract: Despite extensive research on sustainable business models and the development of various tools to 

facilitate their implementation, barriers persist particularly concerning the governance of a local ecosystem of 

actors. In this paper, we bridge the literature on sustainable business models with a literature stream on 

governance arrangements. We analyze these governance arrangements through a qualitative study focusing 

on the development of two local energy systems –anaerobic digestion and district heating– by a global energy 

company. Our study shows the importance of securing collaboration to govern interdependencies in the 

ecosystem. We identify that a facilitating public policy framework combined with internal institutional, 

strategic and operational drivers linked to the governance of local ecosystems is crucial for the implementation 

of local sustainable business models. 
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1. Introduction 

Companies from the energy sector are compelled to change their activities in order to help 

achieve the 17 Sustainable Development Goals (SDGs). What was recently considered valuable is 

now changing, with customers increasingly and explicitly asking international companies to 

integrate a form of local value into their offer. This dynamic is supported by public authorities, who 

embed their energy infrastructure into global transition strategies [1,2]. Changing the energy 

companies’ value proposition entails changing their business model (BM), as existing BMs are 

struggling to create economic value and promote resource efficiency, social equity, and 

environmental protection [3]. BMs have garnered substantial attention in the field of management 

and span a broad spectrum of topics, with scholars extensively exploring definitions of the term [4], 

and proposing visuals to represent BMs and their components [5,6]. The transformation towards 

more sustainable activities is a case in point, as it requires the simultaneous transformation of BMs. 

Indeed, a stream of literature has been developed around sustainable business model innovation 

(SBMI). Scholars have clustered sustainable business innovations into archetypes, like circular 

business models or social enterprises [7,8]. Despite growing research on SBMs and tools developed 

to help companies transform their BM [9], the literature reveals many barriers to their implementation 

[10]. 

Indeed, some sustainable activities can require a strong local embeddedness on the part of 

companies. The strategic importance of local dimensions in successfully operationalizing some 

circular business models within organizational and local management contexts, for example, has 

already been highlighted [11]. Scholars argue that the governance of collaboration becomes of utmost 

importance to successfully design and operate sustainable activities [12,13] due to the local ecosystem 

of actors revolving around these activities [14,15]. However, while a stream of literature insisting on 

the interrelations between several organizations has indeed been developed around ecosystems and 

BMs, it gives no specifics on the local dimension of some ecosystems, but rather concentrates on 
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strategies for globalized or innovative ecosystems [16]. Also, by focusing on classical BM 

components, this literature somehow overlooks the governance aspect of local and sustainable BMs 

[17]. We suggest leveraging the literature on multi-actor collaboration and governance to shed light 

on governance mechanisms that could be integrated into the design of SBMs, specifically in the 

context of local activities.  

Local sustainable energy systems are a particularly relevant set of activities for studying the 

impact of local activities on the design of SBMs. A local sustainable energy system offers a 

decentralized approach to energy production, distribution, and consumption within a specific 

geographic area and with specific resources at hand [18]. Such systems require governing a complex 

ecosystem of actors, ranging from international companies to local communities. Through two case 

studies—anaerobic digestion (AD) and district heating (DH) systems—we wish to investigate the 

research question: What governance mechanisms are needed to account for the local ecosystem when 

designing a sustainable business model (SBM)? We show that securing long-term partnerships and 

setting up a governance of collaboration is paramount for the success of locally-embedded activities. 

From a business model perspective, we highlight several institutional, strategic and operational 

drivers linked to the design of collaboration.   

Section 2 presents the literature on SBMs and their limitations in designing governance for 

locally embedded activities. The literature on network governance is presented, highlighting types 

of governance that can be established for multi-actor collaboration. In section 3, two local sustainable 

energy systems—AD and DH systems—are introduced, along with the data collection and analysis. 

A processual approach was selected to comprehend the establishment of the local SBM for the AD 

and biomass-based DH systems. Additionally, the governance arrangements in the two cases were 

analyzed and compared to provide insight into general mechanisms. Section 4 provides an analysis 

of these two case studies. A narrative is presented, highlighting the challenges of setting up an SBM 

in a local ecosystem. We then provide a description of the governance arrangements. Moving on to 

section 5, we discuss these emerging mechanisms and explore ways in which they can be integrated 

into the design of a local SBM. 

2. Literature Review 

2.1. Local Sustainable Business Models 

A business model can be defined as a tool for analyzing how companies can generate and 

capture value [19] Various models have been proposed in the literature to serve this purpose [19,6,20]. 

To ensure that they remain competitive in a changing market, companies can engage in BM 

innovation, modifying their value process [21]. In such cases, BMs are dynamic, as captured by the 

RCOV framework (resources, competences, organization and value) developed by Demil and Lecocq 

[5]. 

However, critics have pointed out the limited scope of traditional BMs in addressing 

environmental and social concerns [7]. Initially, BMs primarily focused on the generation and capture 

of economic value [22]. To address these limitations, researchers have increasingly explored the 

concept of sustainable business model innovation (SBMI) [7] to study how BMs can support 

sustainable activities. SBMIs are defined as “innovations that create significant positive and/or 

significantly reduced negative impacts for the environment and/or society, through changes in the way the 

organization and its value-network create, deliver and capture value in their value propositions” [7] (p. 44). 

Such changes in BMs are perceived as a means to mitigate negative social and ecological impacts or 

to intentionally pursue sustainable development [23]. However, despite the growing interest in 

SBMs, their adoption remains limited due to barriers and challenges in their operationalization 

[10,24], and assessing their impact remains complex [25]. To advance knowledge in the 

implementation of SBMs, scholars have designed tools to support an organization’s transition 

towards an SBM [9] based on earlier work mapping the barriers to and drivers of SBMIs [10]. Figure 

1 shows the three categories of barriers and drivers identified by the authors: institutional, strategic, 
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and operational. Tackling these barriers enable the organization to improve its dynamic capabilities, 

needed for SBMI. 

 

Figure 1. Drivers of sustainable business model innovation (adapted from [10]). 

This literature and the associated tools remain very much company-focused, while sustainable 

solutions are now increasingly anchored in actor ecosystems. Thus, a whole stream of literature has 

developed around ecosystems and BMs [26,27,28]. However, this literature mostly looks at 

innovation ecosystems and platform economies, somehow overlooking the local embeddedness of 

some systems. Some scholars contend that integrating the local dimension into the development of 

BMs is crucial and strategic for effectively operationalizing solutions to these issues [11]. Indeed, 

environmental and social issues can be regarded as local due to their specific contextual 

manifestations and the involvement of particular actors [29]. Thus, sustainable models entail the 

participation of various actors embedded within a local network. The transition towards a local SBM 

requires mobilizing diverse stakeholders, including producers, recyclers, consumers, government 

officials, political actors, citizens, and both public and non-governmental organizations [30]. 

Consequently, fostering collaboration among these stakeholders necessitates the establishment of 

appropriate governance structures and inter-organizational management to ensure the effectiveness 

of the SBM [31]. These issues have received renewed attention in literature streams around the 

circular economy or industrial ecology, but fail to be integrated in a global discussion on BMs and 

governance [32,33,34]. 

2.2. Multi-Actor Collaboration and Governance 

Foundational insights into the dynamics of network governance have been investigated within 

the management literature stream, with scholars portraying various governance forms [35]. The 

authors describe three types of network governance characterized by distinct attributes and tensions. 

The different types of network governance include participant-governed networks, characterized by 

decentralized structures where members self-govern, fostering high trust and involving a small 

number of participants. Another type is lead organization-governed networks, where a single 

organization acts as a centralized broker, leading to moderate trust, a moderate number of 

participants, and goal consensus. Finally, network administrative organizations (NAOs) represent a 

separate administrative entity managing the network, featuring centralized structures, moderate 

trust, and a moderate to large number of participants, with a moderate to high goal consensus.  
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Sustainable management research has begun to integrate studies on network governance into its 

literature, as evidenced by investigations into contexts related to sustainable management [36,37,38]. 

Governance arrangements in sustainable contexts is defined as “the way in which actors interact, apply, 

form, and reform rules to organize their activities, solve problems, and create opportunities for society” [14]. 

Governance in sustainable contexts is not merely about decision-making structures but also about 

the broader processes of interaction, rule formation, problem-solving, and opportunity creation 

among stakeholders [14]. Thus, scholars in sustainable management build on the governance forms 

and characteristics identified by Provan and Kenis [35]. Bridoux and Stoelhorst [38], argue that shared 

and lead governance offer effective solutions for managing cooperation and collaboration, and 

creating value among stakeholders compared with traditional centralized decision-making models 

when dealing with collective problems. They emphasize the decentralized, collective nature of shared 

or lead governance, which allows stakeholders to collaborate in decision-making processes. Their 

analysis details key aspects such as decision-makers and their roles, monitoring and sanctioning 

mechanisms, conflict resolution, and equitable value distribution for the two governance structures. 

Similarly, Assens and Coléno [36] analyze two cases involving the management of common goods. 

They find that the success of shared and administered network strategies, which is a variation of a 

lead form of governance, hinges on cultural and industrial proximity among actors. Cultural 

proximity fosters trust and collaboration, overcoming rivalry challenges, while industrial proximity 

facilitates operational collaboration by having all the actors within a confined geographic area. Table 

1 below summarizes the characteristics of lead and shared governance.  

Table 1. Lead and shared governance characteristics (adapted from [35,38]). 

Criteria Lead Role Governance Shared Governance 

Roles of Manager 
Stewards whose authority is 

delegated by stakeholders 

One decision-maker among many 

stakeholders 

Decision-Making 
Stakeholders have a role in decision-

making 

Equal participation of stakeholders in 

decision-making 

Monitoring and 

Sanctions 

Stakeholders and managers 

collaborate in monitoring and 

sanctions 

Collaborative monitoring and sanctions by 

all stakeholders 

Conflict Resolution 

Mode 

Managers remain accountable to 

stakeholders 

Stakeholders negotiate and resolve conflicts 

collectively 

Distribution of 

Joint Value Created 

Stakeholders reach agreements on 

value distribution 

Stakeholders collectively agree on value 

distribution 

Trust 
Low to moderate, requires trust in 

stakeholders and managers 

High, built on trust among all stakeholders 

involved 

Number of 

Participants 

Moderate to many. The lead structure 

can effectively manage a higher 

number of diverse participants. 

Few, to promote efficiency, effective 

communication, equal participation, 

resource optimization, trust-building, and 

goal alignment among network members. 

Goal Consensus 

Moderate, suggesting that the lead 

structure takes the lead in setting 

network-level goals and direction. 

High, indicating a strong agreement among 

participants on network-level goals and 

objectives. 

Need for Network-

Level Competencies 

Moderate to strong to effectively 

coordinate and govern the network. 

These competencies are essential for 

managing the complexities of the 

network structure. 

Little, as the collaborative nature of 

decision-making and coordination may not 

require extensive specialized skills at the 

network level. 

While collaborative governance—which is the way individuals engage, implement, and revise 

regulations to address environmental challenges, and foster societal advancement [14]—emerges as 

a central theme in the management of sustainable activities, scholars emphasize different attributes, 
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such as interdependence, lasting relationships and partnerships, hierarchical flexibility, and 

collective decision-making, the number of actors, and heterogeneity [12,1413,38]. These rich insights 

(Table 1) will serve as a basis for investigating collaborative governance of SBMs at a local level.  

3. Methods 

3.1. Two Local Sustainable Energy Systems 

To address environmental challenges, it is crucial to explore SBMs in the energy sector. Because 

energy plays a pivotal role in achieving SDGs, local energy systems (LESs) have gained traction for 

promoting sustainability and resilience in energy production and consumption [39]. In contrast to 

traditional energy systems, which often rely on centralized power generation and distribution, LESs 

prioritize decentralized, local approaches [18] leveraging renewable sources like solar, wind, and 

biomass, alongside energy storage and smart grid technologies. 

We examine 'Company E,' a key player in the energy transition, focusing on two LESs: One is an 

anaerobic digestion (AD) system, and the other, a district heating (DH) system. AD, integral to the 

circular economy strategy, converts bioresources into biogas, fostering local energy production and 

soil fertilization [40]. The demand for local biogas in Europe, driven by legislative goals, has 

motivated Company E's investment in biomethane plants. Centralized or decentralized DH 

systems—often owned by public authorities—distribute heat via a fluid to buildings. Despite past 

reliance on non-renewable resources, there is currently a push for integrating local and renewable 

energy sources [41], aligning with evolving municipal demands and regulatory requirements to 

integrate renewable energies and rely on local biomass.  

AD and DH systems hold promise as catalysts for ecological energy transitions. Their inherent 

local integration makes them ideal for studying SBMs at the local level. The case studies reveal the 

integration of this international company (Company E) into a local ecosystem, through the 

development and/or operation of an LES. They allow us to highlight both this integration process 

and the internal and external mechanisms developed by Company E to succeed in the 

operationalization of its projects. While both systems share a focus on local embedding, they have 

contrasting features (Table 2), enabling us to identify and analyze context-dependent and general 

governance mechanisms. 

Table 2. Features of AD and DH systems. 

Features AD system DH system 

Ownership of the energy system Private/Public-Private 

Public: public service owned by 

a local authority but operated by 

a mandated private operator 

Contract for operating the energy 

system 
Long-term contract (15-20 years) 

Usually long-term contract (20 

years), depending on the sharing 

of the investments. Between the 

public authority and the private 

operator 

Customers of the energy system 
Depends on the country (private 

end-users - Government) 

Building owners, buying heat 

from the private operator 

Pricing of the energy 
Fixed price according to feed-in 

tariffs/ Green Certificates 

Two parts: fixed part for the 

investments, variable part for the 

energy 

Context Rural Urban 

Both systems bear the promise of being levers for an ecological energy transition. Their local 

embeddedness makes them relevant for studying the local operationalization of SBMs.  

3.2. Data Collection and Analysis 
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We conducted a separate three-year qualitative study for each activity, through immersion in 

the company as PhD students. During this immersion, we gathered data from a variety of sources: 

(1) semi-structured interviews with employees (from project managers to top executives) and 

national stakeholders in that business sector (such as a lobbying organization or national expertise 

center); (2) internal and external documents (e.g., company press releases, internal project 

presentations, blogs); and (3) observations and informal discussions. 

The exploratory interviews lasted from 30 to 120 minutes, and tackled themes like market 

evolutions, the company’s role, and barriers to business development. They gave us insights into the 

context of project development. However, to better understand the local embeddedness of our two 

systems, we focus here on representative case studies for each activity. For AD, we will narrate the 

ongoing Sigma project in Belgium (started in 2014), while for DH, we will examine the long-standing 

Beta system that has been operating for 50 years in eastern France but which transitioned to 

renewable resources in 2006. These case studies offer insights into immediate challenges and long-

term impacts on the local ecosystem.  

Both cases were investigated in accordance with a longitudinal case study approach [42], 

building on semi-structured interviews and public project documents. Some of the Beta interviews 

were conducted during a field trip to Beta in late June 2020. During this field trip, the semi-structured 

interviews were supplemented with tours, observations, and informal discussions with actors. The 

interview guide was structured by theme: the interviewee’s role, system history and organization, 

and the network of actors and their relationships. Appendices A and B present the semi-structured 

interviews for each case study.  

During interviews and site observations, comprehensive notes were taken and consolidated 

right after the interview. The takeaways were highlighted and regularly discussed with colleagues 

over the three years. The analysis builds on a narrative sense-making approach inspired by the 

processual approach [43]. A problematized narrative was written, showing the integration of the 

energy systems into a local ecosystem [44]. To complement these narratives, a visual representation 

of the ecosystem was designed [43]. Data were collected separately, but the analysis was cross-

checked by both PhD students to get hindsight. Moreover, to limit the risk of circularity and 

equifinality, the theoretical approach was developed with an external researcher [45]. 

Our analysis examines governance arrangements for managing collaboration in the two energy 

systems, comparing context-dependent and overarching features. We revisit Bocken and Geradts’ 

framework [10] on drivers of SBMI to explore the integration of governance arrangements into SBM 

design. 

4. Findings 

4.1. Governance of Collaboration for a Local Sustainable Energy Ecosystem 

4.1.1. Sigma—Shifting to a Local Decarbonized Gas 

The gas market represents a significant part of Company E's operations, yet it faces 

transformations due to recent energy crises and national decarbonization objectives. Adapting to 

these goals, Company E must provide its customers with access to locally-sourced decarbonized gas. 

The Sigma project is an anaerobic digestion (AD) system. The project originated in 2014 from a 

shared vision between TerraAgency, a regional public agency in the Walloon Region of Belgium, and 

a subsidiary of Company E specializing in large-scale biomethane initiatives. The ownership 

structure of the Sigma plant incorporates both private and public stakeholders. Company E holds the 

majority stake at 40%, followed by Durabio, a waste management company, with a 20% share. On 

the public side, TerraAgency owns another 20% of the shares. In 2022, CivicEco—an intercommunal 

funding organization representing 57 towns and municipalities in the Walloon Region—became a 

significant stakeholder by acquiring a 20% share in Sigma. The project's objective was to capitalize 

on the region's abundant plant resources by converting them into biomethane, aiming for a 

production output of 100 GWh based on an input of 150,000 tons per year from local farmers, agro-
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industrial companies and community biowaste. Figure 2 presents all the actors involved in the AD 

system and their interactions.  

 

Figure 2. The ecosystem around the Sigma AD system.1. 

Collaboration with TerraAgency facilitated access to a suitable project site, and final permits for 

biomethane injection were obtained in 2019. However, a significant challenge emerged later in the 

project's development concerning digestate disposal. The team encountered difficulties in finding 

suitable outlets for the 120,000 tons of digestate generated annually, leading to a temporary project 

halt. Despite initial expectations of securing agreements with local farmers, the process proved more 

complex than anticipated, with farmers either declining or requesting compensation for accepting the 

digestate. To address this issue, the project team explored options such as drying and exporting a 

portion of the digestate to offsite locations, necessitating modifications to the power plant's design 

and incurring additional costs. Additionally, they engaged a local consultant to facilitate discussions 

with farmers and redefine the power plant's design, incorporating a dehydration unit. 

Furthermore, market conditions shifted during the project's progression, making it increasingly 

challenging to source the required 150,000 tons of plant-based feedstock annually. Although the 

project initially secured over 50% of the required volumes from a local partner named Lupota, 

specialized in industrial potato processing, market dynamics changed, impacting the availability of 

plant-only feedstock. Despite Lupota's commitment to supply 80,000 tons of potato waste under a 

long-term contract, unforeseen challenges arose. The collaboration aimed to enable biomethane 

production for Lupota's own use, with Company E purchasing the remaining 30,000 tons for external 

distribution. However, the agreement's anticipated benefits, including ‘green certificates’, were 

affected by changes in regulatory frameworks. Efforts to secure additional green certificates through 

lobbying the Walloon Region commenced in June 2022. Meanwhile, Durabio, poised to become a 

financial partner in the Sigma project in exchange for managing its biowaste, expressed concerns in 

2023 regarding the quantity they could provide, posing a risk to Sigma's biowaste supply. To address 

this challenge, the project relied on an external digital feedstock mapping solution and renegotiated 

terms with Durabio. 

Despite its complexities, the project benefited from robust local partnerships and institutional 

support, particularly from the Walloon Region. This collaboration provided crucial backing and 

afforded flexibility in adapting the power plant's design to overcome challenges encountered during 

its development. 

 
1 Territory in the article is a social construction encompassing the local actors and resource flows. It 

does not refer to any administrative structure. 
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4.1.1. Beta—Embedding Local Energy into the Wood Ecosystem 

The Beta district heating (DH) system traces its roots back to 1968, and incorporates a diverse 

array of technologies. It was initially developed by the municipality in tandem with the waste 

incinerator to utilize surplus heat to heat the adjacent neighborhood. In addition to this surplus heat, 

the system has historically relied on supplementary boilers to meet consumer demand, particularly 

during winter when waste incinerator heat alone proves insufficient.  

A significant evolution occurred in the 2000s, with a shift towards biomass and extensions of the 

network to an adjacent neighborhood. Presently, the Beta DH system is predominantly powered by 

the incineration plant—managed by the waste syndicate—and complemented by three biomass 

boilers. The first was erected in 2006, followed by two additional units in 2013. 

Even though the DH system is owned by the metropolis, all boiler and distribution network 

operations are overseen by a private operator—HeatCo—which is a subsidiary of Company E. Figure 

3 shows the embeddedness of the DH system into a local ecosystem: despite being a global company, 

Company E is dependent on local actors for heat supply and the outlet. 

 

Figure 3. The ecosystem around the Beta DH system. 

Transitioning to biomass necessitated extensive logistical efforts, with approximately 38,000 tons 

of local wood supplied annually, primarily sourced from forest sites. Since 2013, WoodPro, Company 

E’s procurement center, has managed wood supply for the Beta biomass boilers, acting as an 

intermediary between HeatCo and wood-energy producers or traders. Half of the wood supply 

operates under long-term contracts between WoodPro, ForestEnergy, and the NationalForestCorp. 

These contracts prioritize the NationalForestCorp and ForestEnergy as primary suppliers, with 

annual purchase quotas stipulated by WoodPro, allowing for flexibility. The remaining supply is 

secured through shorter-term contracts, enabling WoodPro to adjust orders based on HeatCo's 

annual woodchip requirements. 

To ensure traceability, WoodPro employs software to monitor all orders, detailing woodchip 

specifics such as moisture content, supplier, transporter, and origin. However, the wood-energy 

supply chain faced challenges in its early stages due to a lack of professionalization. Orders were 

processed weekly for local suppliers, requiring careful coordination of chipping machines and forest 

worksites to minimize transportation and optimize usage. This process involved entrepreneurs, 

financed by NationalForestCorp, who bore the financial burden until woodchip delivery and quality 

inspection. 

To support the sector's development, the region implemented a wood masterplan, advocating 

for long-term contracts to enhance traceability and secure partnerships. WoodIndustryAssoc, the 

interprofessional organization for wood in Franche-Comté, views wood energy as a vital 

supplementary revenue stream for the wood sector, complementing core activities and providing an 

outlet for waste wood. Furthermore, the combustion residues find utility in various local industries 

and agricultural applications, such as composting and purification. 
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The transition from a DH system based on fossil fuels to one based on biomass proved complex. 

Securing a reliable and cost-effective biomass supply necessitated significant sector restructuring, a 

feat made possible by Company E's commitment to long-term supplier contracts. 

4.2. Governing the Interdependencies—Securing Collaboration 

Our analysis of AD and DH systems shows that the local embeddedness of the two systems has 

become predominant over time. Going local has become part of the strategy, desired by customers. 

In Beta DH, the securing of local biomass resources to control the prices was a cornerstone of the 

project. Globally, DH needed to play a role in local development. The local authority stated that “work 

on communication, jobs and energy poverty have been integrated into the new contract as mandatory 

requirements.” Similarly, in biomethane projects, Company E had to prove the creation of local value 

and services to the community to enhance accessibility. Indeed, for the Sigma project, the enrolment 

of the industrial partner was a consequence of “the preference for a more local and circular solution to treat 

their biowaste, which was initially valorized in the Netherlands” as indicated by a TerraAgency director. 

Furthermore, both local energy projects participate in the local energy sovereignty. Apart from these 

two cases, a DH expert in Company E stated that “customer demands are changing completely: they want 

to be more committed and t make sure that the projects are going to have a positive local impact.” 

To better deliver the local value proposition, Company E had undertaken several 

reorganizations, each intended to help the company become more locally embedded, and to build a 

presence in specific geographic areas. An interviewee from the Strategy Department explained that 

“we need to strengthen our presence in strategic geographic areas.” Specifically, a development manager 

explained that “we tried to cover the territory by decentralizing the agencies and distributing the teams over 

multiple locations to stay closer to the territories.” 

Both of the analyzed projects are embedded in a complex local ecosystem with which it interacts 

at various levels. First, to implement or operate an LES, Company E sets up a long-term contract with 

local actors (the public service delegation with the public authority in the case of DH, and a shared 

ownership of the operating company with regional public actors in the case of AD). Second, to secure 

the project value chain, from its local energy inputs to its local clients, Company E shapes and secures 

an energy ecosystem around its project or integrates an existing one. Such embeddedness necessitates 

a governance of collaboration. Table 3 summarizes the characteristics of the governance in both 

projects according to the criteria adapted from [35]. We focus here on the second level of local 

embeddedness, as the long-term contract with a local actor is mostly a formal arrangement enabling 

further collaboration with the ecosystem. In the case of DH, this contract is a Public Service 

Delegation between a public authority (the metropolis of Beta) and a private operator (Company E). 

In Sigma, the contract addresses the issue of green certificates serving as a crucial incentive for 

renewable energy production. While the initial agreement with Lupota aimed to secure green 

certificates, challenges in obtaining them prompted Company E to engage in advocacy efforts with 

regional authorities. This collaborative approach underscores the importance of regulatory support 

in facilitating the transition to sustainable energy systems at the local level. 
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Table 3. Governance characteristics in the two case studies. 

Criteria AD DH 

Description of the collaboration 

Interdependencies between 

energy, agriculture, bio-waste 

sectors and the methanization 

plant 

Interdependencies between the 

wood-energy sector and the DH 

system structuring the wood-

energy sector 

Roles of the manager 

Project management 

representative for each 

stakeholder (TerraAgency, 

Company E, CivicEco, Durabio). 

No defined manager. Purchase 

center as an interface between 

DH and the wood-energy sector. 

Decision-making 
Negotiations between the 

stakeholders 

Negotiations between the 

stakeholders 

Monitoring and sanctions 

Collaborative monitoring among 

stakeholders on supply of 

biowaste 

Negotiated sanctions on wood-

energy supply. Monitoring by the 

purchase center 

Conflict resolution mode 

Negotiations between the 

representative of each 

stakeholder 

Not studied 

Distribution of Joint Value Created 

Distribution of value through 

ownership shares of capital and 

agreements among stakeholders. 

As well as specific contract 

agreement between supply of 

biomethane and biowaste 

Sharing of the value through a 

cascade of long-term contracts 

securing the wood-energy sector 

Level of trust needed 

Moderate to high, built on 

formal agreements and 

collaboration among 

stakeholders. 

Low to moderate between the 

DH and the wood-energy sector 

(formal contracts) 

Moderate to high within the 

wood-energy sector (ecosystem 

structuration) 

Number of participants 

Few to moderate, involving 

stakeholders in the energy and 

biowaste sectors in the capital, as 

well as a public development 

agency 

Few to limit the resources needed 

for negotiations between DH and 

the wood-energy sector. 

Many in the wood-energy sector 

– participating through 

representatives 

Need for a goal consensus 

Moderate, with the lead 

structures (TerraAgency and 

Company E) setting network-

level goals and direction in 

collaboration with other 

stakeholders 

Moderate, DH sets the needs and 

the wood-energy sector 

structures itself accordingly 

Need for network-level 

competencies 

Moderate to high, requiring 

negotiation skills and 

coordination among diverse 

stakeholders to overcome 

challenges and adapt to 

regulatory frameworks 

Moderate to high, need to 

negotiate effectively with 

unusual stakeholders, to adapt to 

the requirements of the wood-

energy sector, to secure the 

collaboration, etc. 

In both cases, the governance characteristics are closer to a lead governance [38]. In the case of 

Beta, the purchase center takes a delegated lead on managing the interdependencies between the DH 

network and the wood-energy sector, by acting as an interface between the two and acting as the DH 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 24 October 2024 doi:10.20944/preprints202410.1879.v1

https://doi.org/10.20944/preprints202410.1879.v1


 11 

 

delegate during negotiations. Within the wood-energy sector, coordination is needed to ensure the 

proper structuration of the sector and its interface with other wood uses. In the case of Sigma, the 

collaborative governance model is exemplified by the co-development partnership between 

TerraAgency, a local public development agency, and Company E's subsidiary in Belgium. The 

collaborative approach facilitated access to suitable project sites, regulatory framework development, 

and stakeholder engagement. Furthermore, other local entities such as CivicEco and Durabio are 

active in the governance of Sigma, contributing financially to the structure. Durabio’s collaboration 

goes beyond financial contribution, as the company is engaged in procuring local biowaste. Similarly, 

Lupota agreed to provide its local by-products in exchange for the local biomethane produced by 

Sigma. As stated by the business developer of the Sigma project “we work on keeping them informed, 

organizing recurrent meetings.”  

The collaborative approach is characterized by the use of securing mechanisms, like long-term 

contracts and financial participation, which ensure a governance of the interdependencies. These 

arrangements secure the ecosystem and participate in value sharing between the stakeholders. They 

also facilitate the governance by making the collaboration more formal: Once the contract is 

negotiated, there is limited need for network work (trust building, alignment, involvement, etc.). 

However, creating this governance contract requires resources and competencies. In the case of DH, 

there was for instance a need to agree on the right indicators and units to account for the input wood 

(weight, energy, etc.), as well as the monitoring mechanisms for these indicators (before drying, after 

drying, before combustion, etc.). These competencies need to be developed by all stakeholders 

involved in such local energy projects. 

For Company E, such an approach by projects created the need for new competencies. Specialists 

from the company confirmed that while having historical technical expertise in the gas industry, 

developing local biogas solutions constituted a challenge. Compared with the conventional gas 

activities Company E had, developing local biogas plants or sustainable DH systems was very 

context-specific. For biogas, it required in-depth knowledge of the local ecosystem—e.g., gas 

networks, inputs such as agricultural, agro-industrial, or biowaste flows, roads for logistics—to select 

the right plot of land and develop the plants there. Both projects rely on very local technical and 

natural resources, but the human resources—workforce and key partners (suppliers, funding 

agencies, etc.)—are also local. 

4.3. Governance of Collaboration—Securing Collaboration 

Our analysis shows how Company E had to participate in a governance of collaboration to set 

up a local energy system. This type of governance helps to ensure the success of its SBM and supports 

the creation of local value. Figure 4 shows our adaptation of Bocken and Gerardts’ representation of 

drivers for SBMI [10], highlighting the governance mechanisms that could support the 

operationalization of local SBMs. 
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Figure 4. Drivers for the implementation of a local sustainable business model. 

A strategic focus on local ecosystem building and securing. 

Bocken and Geradts [10] highlighted the importance of collaborative innovation instead of 

focusing on functional strategy. We go one step further, pointing out that such collaboration goes 

beyond a company’s boundaries as there is a need to manage interdependencies with the ecosystem 

and engage in cross-sector innovation. A strategic focus on building up and securing the local 

ecosystem facilitates the implementation by companies of sustainable projects and their supporting 

SBMs. 

Operational drivers to govern local collaboration 

This governance of collaboration leads to a change in operational procedures. Short-term 

contracts will be challenged by the need for long-term contracts securing the ecosystem. The 

functional expertise and its metrics will face the local expertise-building and co-construction of 

relevant metrics. Moreover, new internal expertise will be required. To work with the local 

ecosystem, Company E had to create specific competencies in the making of local projects, also 

defined as “territorial knowledge” by Sigma’s business developer. For instance, they have developed 

expertise on financing projects using regional funds. At the group level, the R&I department of 

Company E also designed tools to help embed their activities locally: a mapping tool to obtain an 

overview of the local ecosystem; a reporting tool to measure the impact of a project at the local level, 

etc. They also work on developing and improving their market intelligence regarding the local 

resources available. 

Beyond the company scope—the role of public policies and the regulatory context 

Recognizing the local ecosystem as a driver for SBMI means that companies acknowledge its 

interdependencies with local actors. To facilitate the management of such interdependencies, the 

local policy and regulatory context play a significant role. Supportive policy environments, such as 

incentives for renewable energy deployment and mandates for waste management, provide 

companies like Company E with the necessary framework to pursue local energy solutions. By 

aligning with local policy objectives and regulatory requirements, Company E navigates regulatory 

complexities and leverages policy incentives to drive SBMI. The working group on DH and cooling 

innovation published an internal communication summarizing all the innovations for public service 

delegation, and how Company E could set up new structures integrating the public authority in the 

governance of the DH operating company. Similarly, in the Sigma Project, Company E benefited from 

TerraAgency being part of the working group on biomethane green certification. As stated by the 

director of the public agency “there was a support mechanism that was to be put in place and this support 
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mechanism was not clear. So, we took the initiative and made a proposal based on the Sigma project. Finally, 

this proposal was retained by the government.” 

5. Conclusions—Discussion 

The focus on local value creation urges companies to move towards more sustainable 

approaches, integrating them into the local ecosystem and maximizing their positive impact. 

Stakeholder collaboration emerges as a crucial aspect of sustainable energy initiatives, as evidenced 

by Company E's engagement with local development agencies, municipalities, waste collectors, and 

biomass suppliers. By fostering partnerships within the local ecosystem, Company E enhances 

stakeholder engagement and value co-creation, thereby increasing the likelihood of the project’s 

success. Collaborative governance arrangements such as long-term contracts and local expertise 

building facilitate communication, coordination, and consensus-building among stakeholders, 

ensuring the alignment of interests and goals. 

In such cases, the development of a local approach appears to be key for the successful 

implementation of SBMs. We argue that a strategic focus on managing interdependencies and setting 

up a governance of collaboration is vital in the development and implementation of SBMs for LESs. 

Such a strategic focus requires developing expertise in leveraging local resources and securing long-

term collaboration. 

The contributions of this paper are theoretical and managerial. Theoretically, we add to the 

formalization of Bocken and Geradts [10] on drivers for SBMI. We show that governance of 

collaboration [35,38], while still under-studied in the literature stream of SBMs, is a key pillar when 

intending to put in place local sustainable activities. On a managerial level, we highlight governance 

arrangements that facilitate the setting up of LESs, such as long-term contracts. We also highlight the 

importance of developing local expertise in organizations aiming to successfully implement local 

projects. 

In this paper, we have presented some characteristics of governance in the case of LESs, 

analyzing how this governance challenges conventional BMs and can drive SBMI. By investigating 

two case studies of LESs with distinct features in terms of ownership, operation, and stakeholders, 

we were able to pinpoint common arrangements fostering SBMI. However, these results need to be 

strengthened by further studies assessing their scope of validity, particularly in other sustainable 

activities with a strong local embeddedness. Our intuition is that such results could be generalized 

to other sectors, because concerns about circularity and re-embeddedness flourish in areas such as 

building [46], road construction [47], and public procurement [48], and are part of local, national and 

transnational strategies [49]. 
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Appendix A 

Table A1. List of the semi-structured interviews conducted for the Beta case study. 

Case study 
Organization 

(and role) 
Role of the interviewee Date of the interview 

Beta 

ADEME – regional office 

(French expertise center for the 

ecological transition) 

Renewable and waste 

energy missions 
June 19th, 2020 

Beta 
Beta metropolis – energy 

department 

Management of the 

Public Service 

Delegation contract 

June 18th, 2020 

Beta 
Beta metropolis – environment 

department 

In charge of the 

ecological transition 

roadmap 

June 22nd, 2020 

Beta 
HeatCo 

(district heating operator) 
Boiler supervisor June 18th, 2020 

Beta 
HeatCo 

(district heating operator) 
Head of HeatCo June 18th, 2020 

Beta Woodpro 
Energy purchaser for 

HeatCo 
June 2nd, 2020 

Beta Albea 

Consultant helping the 

metropolis on its 

ecological transition 

June 26th, 2020 

Beta 

NationalForestCorp – regional office 

(national French wood-energy 

management organization) 

East agency supervisor June 29th, 2020 

Beta 

WoodIndustryAssoc 

(regional interprofessional 

organization for wood) 

Regional wood-energy 

supervisor 
June 30th, 2020 

Appendix B 

Table A2. List of the semi-structured interviews conducted for the Sigma case study. 

Case study 
Organization 

(and role) 
Role of the interviewee Date of the interview 

Sigma 
TerraAgency (regional 

development agency) 

Director of the Energy 

and Sustainable 

Solutions branch 

July 5th, 2023 

Sigma Subsidiary of company E Business developer October 23rd, 2023 

Sigma Subsidiary of company E Business developer November 3rd, 2022 

Sigma Subsidiary of company E Strategy advisor October 21st, 2022 
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