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Problem statement

Unstable geopolitical
context ⟶ price
volatility & supply risks

Affordable and reliable
energy form conditions
for business continuity

Firms seek autonomy
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Electrification allows
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Problem statement

Unstable geopolitical
context ⟶ price
volatility & supply risks

Electrification allows
for less dependence on
global energy markets

Also causes grid
congestion

Affordable and reliable
energy form conditions
for business continuity

Firms seek autonomy

Dependency on global
energy supply chains& aligns with climate

policy objectives
Energy security has
become a strategic
concern
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Expose vulnerability to
infrastructures &



Research gap

Collective energy SME

Offers solution: Reduces grid
and supplier dependency; 
overcomes individual limitations
and enables cost-effectiveness

Dominates Dutch business parks
- clustering of energy intensives;
potential for coordinated action

7



Research gap

Collective energy SME

= shared, often decentralised
energy system

= Small and Medium sized
Enterprises

8

Source: Sandro Bösch/ETH Zürich Source: Pavlo Glazkov/Shutterstock



Research gap

Collective energy SME
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Depends on collaboration,
shared decision making, trust 

Independent, risk-averse and
profit-driven entities

Research addresses community
or cooperative settings

Research examines individual
firms operating in competitive
markets



Research
questions

SQ1: What forms of collective energy are
relevant for Dutch SME business parks?

SQ2: How do necessary conditions, drivers and
barriers for collective energy manifest across
scales and dimensions?

MQ: What are drivers and barriers for the
implementation of collective energy on Dutch
SME business parks?
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To translate findings into actionable policy recommendations 
that facilitate the implementation of collective energy systems 

and strengthen Dutch business park resilience

Research aim
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2. Theoretical
background
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Theoretical
background
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SME actor Collective action

Energy systems

Dutch business park

Figure 1: Conceptual positioning of the research (own work)



Theoretical
background

Collective action

Collective action theory = cooperation needed to achieve shared
benefits that can't be realised through individual effort

Olson (1965) argues unless cooperation is enforced ⟶ no
contribution due to rational self interest
Ostrom (2000) argues cooperation can emerge voluntarily;
trust, communication and social norms are decisive

Provides a lens for understanding collective energy initiatives; as
it provides behavioural and institutional logic that combines the
two analytical concepts
Multi-level collective action

Collective energy is shaped by interdependent decisions on
multiple governance scales

Collective action theory: Olson, 1965; Ostrom, 200l 
Applications: Faysse & Mustapha, 2017; 
Sclaes and dimensions: York et al., 2021; Trovalusci, 2022; Radtke, 2025
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Theoretical
background

Energy systems

Energy security challenges
Grid congestion & geopolitical instability
Business vulnerability ⟶ need for locally controlled systems
Energy communities: decentralised control & supply security

Collective energy measures
Existing measures: e.g. shared charging, cable pooling, CDS
Emerging measures: e.g. energy hubs

Changing legal framework
Electricity Act 1998 & Gas Act 2000 ⟶ Energy Act 2026
Pilot projects by DSOs
Developing contract models; individual ATO to group contract

Collective approach
Shift towards cooperative frameworks
Without collective approach, efforts remain isolated,
company-level interventions

Energy security: IEA, 2025; RVO, 2025b; Wang & Tian, 2025; Niers, 2024
Energy communities: Reijnders et al., 2020; Fouladvand et al., 2024
Collective measures: Gelders Energieakkoord & Transitiemakers, 2024
Legal: RVO, 2021; Kennisplatform Energiehubs, 2025; Netbeheer Nederland, 2025
Collective approach: Netbeheer Nederland, 2024; Rli, 2023
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Theoretical
background

Most Dutch business parks lack formal management structures
Yet, collaborative governance is key to implementing
sustainability measures

Joint-implementation more cost-effective & efficient
Central coordination can streamline processes
Governance enables scale and cooperation

Common governance models
BIZ - mandatory collective investment zone
Ondernemersfonds - pooled tax fund
Ondernemersvereniging - voluntary collaboration
Stichting, B.V., Coöperatie - entities for joint projects
Parkmanagement - day-to-day coordination

Most often used in energy collaborations: Energiecoöperatie
Collective energy investment requires governance structures and
multi-level policy tools that align with local context

Lack of governance: De Kort et al., 2023
Collaborative governance: Rli, 2023
Governance models: PVB Nederland, 2025b
Policy and governance: Leonhardt et al., 2022; Wiser, 2006

Dutch business park
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Theoretical
background

SME actor

Crucial in energy transition: high energy use, large saving
potential, big role in employment and regional economies
Focus on medium-scale, mixed-use SME parks

Necessary conditions: Collaboration, intermediary support
(information, funding, guidance), supportive park-level and
national governance structure

Barriers: high costs, lack of funding, small scale, limited capacity
and expertise, misaligned incentives, lack of trust, unclear
information, complex rules, unclear initiators

Drivers: continuity, long-term savings, regulatory foresight,
energy security, public image, environmental values, trust

Context: Senel et al., 2023; Nordkamp et al., 2021
Preconditions, drivers & barriers: Lewis et al., 2015; Suchek & Franco, 2023; Verkade & Höffken,
2019; Leonhardt et al., 2022; Wiser, 2006; Chenari, 2023; SMEUnited, 2024; Purwandani & Michaud,
2021; Bernat et al., 2024; Aparisi-Cerdá et al., 2024; De Boer, 2022; Uhlaner et al., 2011; Thomas,
Castellano, et al., 2024; Thomas, Scandurra, et al., 2024; Eslamizadeh et al., 2022a; 2022b; 2023
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Hypothesis

Necessary conditions

Drivers

Barriers

Scale

Form
atio

n

Behavioural

Social

Governance

Financial

Institutional Form
alisa

tio
n

Figure 3: Visualisation of hypothesis based on the literature (own work)
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3. Research method
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Literature review In-depth interviews

Purposive
sampling

Research overview
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Literature review In-depth interviews

Use
cases

General
experts

Purposive
sampling

Inclusion
requirements

Research overview

Pilot status
Energy infrastructure
Organisational maturity
Park size & location

Experience
Leadership role

Within park
Within sector
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Literature review In-depth interviews

Use
cases

General
experts

Thematic
analysis

Purposive
sampling

Inclusion
requirements

Research overview

Pilot status
Energy infrastructure
Organisational maturity
Park size & location

Experience
Leadership role

Within park
Within sector

Governance scales
Dimensions (TECOPS)
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Literature review In-depth interviews Triangulation

Use
cases

General
experts

Desk
research

Expert
meeting

Thematic
analysis

Purposive
sampling

Inclusion
requirements

Research overview

Pilot status
Energy infrastructure
Organisational maturity
Park size & location

Experience
Leadership role

Within park
Within sector

Governance scales
Dimensions (TECOPS)
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Framework for
analysis



Stakeholder group Scale Stakeholder role

Governments Park Municipality actor 1

Regional / park Municipality actor 2

Regional / park Municipality actor 3

Regional Province

National Ministry

Parkmanagers Park Parkmanager 1

Park Parkmanager 2

Park Parkmanager 3

Coordinator Park Coordinator

SME entrepreneurs Company Entrepreneur 1

Company Entrepreneur 2

Overview interviewees
Stakeholder group Scale Stakeholder role

DSOs Regional DSO 1

Regional DSO 2

Regional DSO 3

Developers Park Project manager 1

Park Project manager 2

Park / regional Developer

Specialists / advisors Park Specialist 1

Park Specialist 2

Park / national Specialist 3

Park / national Specialist 4
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Collective energy measure Operational? Contextual characteristics

Use case 1 Pilot: energy hub Yes Noord-Brabant, 70 ha, coöperatie, pilot-GTO, business park recently completed (new)

Use case 2
B-ontheffing: Closed
Distribution System (CDS)

Yes Gelderland, 75 ha, coöperatie (coöperatief parkmanagement), CDS developed on empty plots (new)

Use case 3 Pilot: energy hub From 2026 Noord-Holland, 70 ha, parkmanagement, energie coöperatie, park still under development (new)

Use case 4 Pilot: energy hub Yes
Utrecht, 310 ha (existing), industrievereniging, parkmanagement, ondernemersfonds, coöperatie, pilot-
GTO

Use case 5
Pilot: multi commodity
energy hub (MCEH)

From 2028
Gelderland, 220 ha, park is being expanded and renewed, MCEH for new park (50 ha),
ondernemersfonds, but energie-maatschappij & parkmanagement are also being established

Use case 6 No collective energy N/a Zuid-Holland, 10 ha (existing), ondernemersvereniging, BIZ, energie coöperatie

Use case 7 No collective energy N/a Zuid-Holland, 15 ha (existing), ondernemersvereniging, parkmanagement

Use case 8 Exploration phase N/a
Limburg, 140 ha (existing), vitaalvereniging, parkmanagement, exploring collective energy option:
currently analysing user profiles

Overview use cases
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4. Findings | Use case analysis
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Findings | Use cases

Table 2: Co-occurrence of dimensions and scales for identified
barriers in non-pilot parks (ATLAS.ti export, own work) 

Table 3: Co-occurrence of dimensions and scales for
identified barriers in non-operational pilots (ATLAS.ti export,
own work)

Table 4: Co-occurrence of dimensions and scales for identified
barriers in operational pilots (ATLAS.ti export, own work)



Category Necessary conditions (what must be in place)

Non-pilot parks Strong political at national scale + technical

Non-operational pilots Political less relevant

Operational pilots Low political + technical

All categories
Operational + social at park scale; commercial at
company scale; no environmental

Findings | Cross-case
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Category Drivers Barriers

Non-pilot parks Moderate; commercial at company scale
High; political at high scale + commercial
at company scale dominant

Non-operational pilots High; operational at company scale Low; regulatory barriers removed

Operational pilots
Balanced; strong technical + social at
park scale; commercial + operational
persist

Balanced; operational barriers increase;
commercial persists

All categories

Findings | Cross-case
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Category Drivers (what creates momentum) Barriers (what blocks progress)

Non-pilot parks Moderate; commercial at company scale
High; commercial at company scale +
political at high scale

Non-operational pilots High; operational at company scale Low; regulatory barriers removed

Operational pilots
Balanced; strong technical + social at
park scale; commercial + operational
persist

Balanced; operational barriers increase;
commercial persists

All categories
Operational shifts from park to
company scale; social shifts from
company to park scale

Social at company scale

Findings | Cross-case
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4. Findings | Full data analysis
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Findings | Full data set

Table 5:  Co-occurrence of dimensions and scales for
all identified conditions (ATLAS.ti export, own work)

Table 6: Co-occurrence of dimensions and scales for
all identified drivers (ATLAS.ti export, own work)

Table 7: Co-occurrence of dimensions and scales for
all identified barriers (ATLAS.ti export, own work)
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Dimension Conditions (what must be in place)

Political
Stable rules; flexible contracts; government
support; legal permissions

Technical
Expertise; grid eligibility; relieving concerns;
monitoring/data

Operational
Urgency; governance structure; process
facilitation; first optimise individually

Social
Trust; cooperation willingness; existing
community

Commercial
Risk-free particicpation; clear business case;
advantages over individual solutions

Environmental No preconditions identified

Findings | Content

“[Beleidsmakers zouden prioriteit moeten geven aan] duidelijkheid. Houvast creëren voor de
ondernemers. Dat is denk ik het belangrijkste. Een consequent lange termijn beleid.” – Specialist 1

“Zorg in ieder geval voor een lokale samenwerking dus met een parkmanager en parkmanagement die de
bedrijven bij elkaar roepen.” – Municipality actor 1

“Alles staat of valt met vertrouwen.” – Energy hub coordinator
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Dimension Drivers (what creates momentum)

Political
Regulatory pressure; policy signals; subsidies;
independence from suppliers and government

Technical Feasibility; pioneering mindset; shared capacity

Operational
Urgency from congestion; continuity; enabling
expansion

Social
Reciprocity, trust, peer influence; community
identity; ESG/image

Commercial
Profitability; competitive advantage and
continuity; property value; price stability

Environmental
Sustainability ambitions; improving local
environment; intrinsic motivation

Findings | Content

“De voornaamste reden is natuurlijk als je het rendabel krijgt, dus dat je het in 5/ 6 jaar bijvoorbeeld
terugverdient. Nou, dan zou ik zeggen doen en er zijn heel veel ondernemers die het dan gelijk doen.” 

– Entrepreneur 2

“Dan is die urgentie toch wel echt de nummer één drijfveer van die bedrijven” – Specialist 1

“Soms omdat ze gewoon een groen hart hebben.” – Parkmanager 3
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Dimension Barriers (what blocks progress)

Political
Restrictive legislation; regulatory uncertainty;
slow procedures

Technical Complexity; limited knowledge; grid constraints

Operational
Lack of urgency; time and capacity constraints;
perceived inconvenience

Social
Dependence on neighbours; mistrust of public
actors; conflicting interests; low awareness

Commercial
Perceived financial risk; unclear benefits; loss of
autonomy

Environmental Low prioritisation

Findings | Content
“Als je praat over belemmeringen is dat vaak wet- en regelgeving. [..] Het zijn allemaal pilot vormen en

dan mag ineens veel meer, maar als je kijkt van wat mag er wettelijk. Dan worden er nu contracten
ontwikkeld, die eigenlijk alleen maar slecht zijn.” – Specialist 4

“Het net is gewoon heel ranzig opgebouwd eigenlijk [..] en dat maakt het heel moeilijk om nu op een
slimme manier met die kabels om te gaan, Omdat het gewoon fysiek niet kan op heel veel plekken.” 

– DSO actor 3

“Als je op winst en continuïteit bent gericht dan ja, dan moet het collectief interessanter zijn, beter
uitvallen, economisch gezien en voor de levenszekerheid van jouw onderneming, en dan pas doe je het.” 

– Specialist 3



Findings | Conditions
Condition

Scale

D
im

en
si

on

Company Business park Regional National Global

Political

Technical

Operational

Social

Commercial

Environmental
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Findings | Drivers & barriers
Driver Barrier

Scale

D
im

en
si

on

Company Business park Regional National Global

Political

Technical

Operational

Social

Commercial

Environmental
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Findings | Full data analysis
Barriers are mentioned most ⟶ collective energy experienced as constraint-driven

Most influential themes
Political barriers
Political conditions
Commercial drivers

Least influential dimension: environmental

Patterns across drivers, barriers and conditions
Commercial and environmental themes are driver-oriented; at lower scales
Social and operational themes show a spread; at lower scales
Political and technical themes are linked to barriers and conditions; at higher scales

Drivers cluster at low scales 
Barriers cluster at high scales 

      ⟶ Collective energy is driven bottom-up & constrained top-down
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4. Findings | Interpretation
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Dimension Necessary conditions

Political
Stable long-term policy, flexible transparent
contract models & active role for public
authorities in steering DSOs to reduce risk

Technical
SMEs lack time and knowledge, simplicity and
external expertise are needed

Operational
Urgency is decisive; without immediate pressure
and basic organisation, initiatives stall

Social
Trust and early collaboration form the
foundation for broader participation

Commercial
Firms only join when individual downside is
removed and the business case is clear

Environmental No preconditions identified

Findings | Interpretation
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Dimension Necessary conditions Drivers

Political
Stable long-term policy, flexible transparent
contract models & active role for public
authorities in steering DSOs to reduce risk

External pressures and policy signals push firms
to explore collective options and anticipate
future obligations; subsidies lower thresholds

Technical
SMEs lack time and knowledge, simplicity and
external expertise are needed

Seeing that systems work in practice builds
confidence and reduces uncertainty

Operational
Urgency is decisive; without immediate pressure
and basic organisation, initiatives stall

Congestion and growth limitations trigger
cooperation and unlock collective potential

Social
Trust and early collaboration form the
foundation for broader participation

Reciprocity, trust, peer influence and
community identity strengthen willingness to
act collectively

Commercial
Firms only join when individual downside is
removed and the business case is clear

Economic benefits make collective energy
strategically attractive and future-oriented

Environmental No preconditions identified
Sustainability values strengthen participation
once other conditions are favourable

Findings | Interpretation
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Dimension Necessary conditions Drivers Barriers

Political
Stable long-term policy, flexible transparent
contract models & active role for public
authorities in steering DSOs to reduce risk

External pressures and policy signals push firms
to explore collective options and anticipate
future obligations; subsidies lower thresholds

Unstable rules, slow procedures (pace
mismatch) and regulatory uncertainty create
delays and undermine trust

Technical
SMEs lack time and knowledge, simplicity and
external expertise are needed

Seeing that systems work in practice builds
confidence and reduces uncertainty

Complexity, limited knowledge and grid
constraints amplify hesitation and interact with
other risks

Operational
Urgency is decisive; without immediate pressure
and basic organisation, initiatives stall

Congestion and growth limitations trigger
cooperation and unlock collective potential

When urgency is absent, firms disengage;
organisational effort is seen as
disproportionate

Social
Trust and early collaboration form the
foundation for broader participation

Reciprocity, trust, peer influence and
community identity strengthen willingness to
act collectively

Mistrust, unfamiliarity and weak communication
directly reduce commitment to collective
solutions

Commercial
Firms only join when individual downside is
removed and the business case is clear

Economic benefits make collective energy
strategically attractive and future-oriented

Perceived financial risk and unclear benefits
make individual solutions more appealing

Environmental No preconditions identified
Sustainability values strengthen participation
once other conditions are favourable

Low prioritisation inhibits action

Findings | Interpretation
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5. Discussion
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Discussion | Literature
Starting point vs. practice
Decarbonisation agenda ⟶ geopolitical and infrastructural
challenges: certainty of supply dominant motivation
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Discussion | Literature
Starting point vs. practice
Decarbonisation agenda ⟶ geopolitical and infrastructural
challenges: certainty of supply dominant motivation

Collective action theory
Can explain internal coordination or trust issues once collective
energy is established, but larger external pressures at play
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Discussion | Literature
Starting point vs. practice
Decarbonisation agenda ⟶ geopolitical and infrastructural
challenges: certainty of supply dominant motivation

Collective action theory
Can explain internal coordination or trust issues once collective
energy is established, but larger external pressures at play

Collective vs individual solutions
Collective solutions are not always the fastest or most feasible –
though literature and interviews confirm broad range of
collective energy forms; small and more integrated.

Step 1: insight, step 2: optimise and implement individual
measures, step 3: evaluate collective solutions (long-term
solution).
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Discussion | Hypothesis

Conditions

Drivers

Barriers

Scale

Form
atio

n

Behavioural

Social

Governance

Financial

Institutional
Form

alisa
tio

n

Confirmation
The hypothesised diagonal pattern
Formation → formalisation progression: bottom-up motivation, top-
down constraints
Collaboration importance: “soft” side must precede “hard side”
Multi-level governance: park & national level

Condition Driver Barrier

Scale

D
im

en
si

on

Company Business park Regional National Global

Political

Technical

Operational

Social

Commercial

Environmental

Key refinements
Barriers also occur at lower scales
Conditions show specific focus points
Practice-oriented: location-specific urgency & grid constraints
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Limitations & future research
Key limitations

Qualitative case-based design: eight use cases limit generalisability; few non-operational pilots reduce comparative depth.

Sampling constraints: entrepreneurs were underrepresented; reliance on expert interviews limits park-level detail.

Analytical limitations: TECOP categories required interpretation; boundaries between drivers, barriers and conditions often

blurred.

Contextual dynamics: fast-changing context of regulation, pilots and grid conditions, developments emerged after data

collection; strong focus on electricity limited exploration of other energy vectors.

Future research
Expand empirical scope

Strengthen SME representation

Refine concepts

Diversify energy contexts
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Limitations & future research
Key limitations

Qualitative case-based design

Sampling constraints

Analytical limitations 

Contextual dynamics

Future research
Expand empirical scope: broader or longitudinal studies to track development phases.

Strengthen SME representation: targeted sampling, surveys or mixed-methods approaches.

Refine concepts: improve frameworks for cross-scalar, multi-actor conditions and distinguish drivers/conditions/barriers

more clearly.

Diversify energy contexts: study other energy carriers, hybrid systems and sector-specific settings; explore the public

sector’s coordinating role.
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5. Conclusion and
Policy recommendations
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Conclusion

Firm level – Commercial &
operational motivations

Business park level – Social &
organisational capacity

National level – Coherent
institutional framework
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Conclusion

Firm level – Commercial &
operational motivations

Collective energy becomes
viable only when companies
face clear financial benefits, risk
reduction or operational
pressure. 

Business park level – Social &
organisational capacity

National level – Coherent
institutional framework
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Policy recommendations

Align incentives with SME
motivations to increase
participation

Design policy from SME
perspective; frame
incentives in terms of
continuity, cost, flexibility
and competitiveness.
Public process lead should
convey incentives.
Translate collective benefits
into clear firm-level value
propositions.
Ensure market offerings
match incentives.

Strengthen organisational and
social capacity at the park level

Reform national regulation to
make collective energy scalable
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Conclusion

Firm level – Commercial &
operational motivations

Business park level – Social &
organisational capacity

Trust, reciprocity, shared
identity and capable park
management form the essential
social-organisational
infrastructure. 

National level – Coherent
institutional framework
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Policy recommendations

Align incentives with SME
motivations to increase
participation

Strengthen organisational and
social capacity at the park level

Build trust, familiarity and
shared purpose among
firms.
Create minimal park-level
governance structures for
collective decision-making.
Support phased, bottom-up
implementation starting
small with frontrunners.
Introduce a public-sector
process lead to coordinate
stakeholders and guide
development.

Reform national regulation to
make collective energy scalable
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Conclusion

Firm level – Commercial &
operational motivations

Business park level – Social &
organisational capacity

National level – Coherent
institutional framework

Stable regulation, standardised
contract models and aligned
procedures between
government and DSOs are
decisive. 
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Policy recommendations

Align incentives with SME
motivations to increase
participation

Strengthen organisational and
social capacity at the park level

Reform national regulation to
make collective energy scalable

Provide clear and stable
legal definitions for
business-park collectives.
Enable bottom-up
approach.
Standardise contract
models and streamline DSO
procedures.
Support park-level
governance entities.
Ensure long-term policy
certainty to support
investment decisions.
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Conclusion
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Collective energy becomes feasible only when all three conditions align. Drivers and barriers emerge
from the same underlying factors and their effect depends on whether commercial–operational

incentives, park-level organisation and national regulatory clarity reinforce each other.



Questions?
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Code group Code

Context Business park features

Current situation

Governance structure

Collective energy form

Practical implementation collective energy

Other forms of energy

Energy challenges

Individual vs. collective

New vs. existing business park

Process Decision-making process

Collective energy procedure

Contract forms

Initial phase

Final phase

Hard side

Soft side

Mismatch stakeholders

Long-term

Short-term

Ideas and opinions Idea about collective energy

Collective energy definition

Commitment to sustainability

Positive association

Negative association

Stakeholder roles Role entrepreneur

Role entrepreneurs’ association

Owner/tenant/owner-occupier

Role parkmanagement

Role developer

Role DSO

Role government

Role project manager

Role advisor

Role external technical party

Initiator

Facilitator

Operator

Financier

Leader

Scales Company level

Business park level

Regional level

National level

Global level

Conditions Technical condition

Environmental condition

Commercial condition

Operational condition

Political condition

Social condition

Drivers Technical driver

Environmental driver

Commercial driver

Operational driver

Political driver

Social driver

Barriers Technical barrier

Environmental barrier

Commercial barrier

Operational barrier

Political barrier

Social barrier

Appendix | Codebook
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Appendix | Conclusion

Firm level – Commercial &
operational motivations

Collective energy becomes
viable only when companies
face clear financial benefits, risk
reduction or operational
pressure. Without these
incentives, individual solutions
remain the default.

Business park level – Social &
organisational capacity

Trust, reciprocity, shared
identity and capable park
management form the essential
social-organisational
infrastructure. Where park
cohesion or governance is weak,
collective initiatives struggle to
take shape.

National level – Coherent
institutional framework

Stable regulation, standardised
contract models and aligned
procedures between
government and DSOs are
decisive. Institutional
uncertainty remains the most
structural barrier to moving
beyond pilots.
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Appendix | Recommendations

Align incentives with SME
motivations to increase
participation

Design policy from SME
perspective; frame
incentives in terms of
continuity, cost, flexibility
and competitiveness.
Public process lead should
convey incentives.
Translate collective benefits
into clear firm-level value
propositions.
Ensure market offerings
match incentives.

Strengthen organisational and
social capacity at the park level

Build trust, familiarity and
shared purpose among
firms.
Create minimal park-level
governance structures for
collective decision-making.
Support phased, bottom-up
implementation starting
small with frontrunners.
Introduce a public-sector
process lead to coordinate
stakeholders and guide
development.

Reform national regulation to
make collective energy scalable

Provide clear and stable
legal definitions for
business-park collectives.
Enable bottom-up
approach.
Standardise contract
models and streamline DSO
procedures.
Support park-level
governance entities.
Ensure long-term policy
certainty to support
investment decisions.
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