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Abstract

The socio-ecological transition requires not only technological innovation but also new ways
of recognizing the social, environmental, and territorial value generated by collective action.
Many of these positive externalities remain invisible in conventional assessment frame-
works, limiting the legitimacy, financing, and scaling of local sustainability initiatives. This
article presents a strategic framework designed to identify and structure positive externali-
ties in collective self-consumption and other transformative projects. The method combines
four components: (i) normative identification through the Sustainable Development Goals;
(if) balanced multi-stakeholder participation to surface diverse perspectives; (iii) perceptive
mapping using an adapted Kano model; and (iv) strategic articulation. The framework was
applied in two contrasting contexts: an energy community centered on shared renewable
production, and a women’s empowerment program focused on capability-building and
social innovation. These applications do not aim at empirical replication or the validation of
results, but at examining how the framework supports collective recognition and strategic
structuring in different organizational settings. Across these distinct settings, it led to the
formulation of coherent and actionable strategic roadmaps, illustrating how positive exter-
nalities can inform governance choices, strengthen institutional legitimacy, and support
long-term project consolidation. These results suggest that collective recognition enables
externalities to structure strategic action beyond their original sector, demonstrating the
potential transferability of the approach. Developed within a research program supported
by the French Agency for Ecological Transition (ADEME) and the national urban-transition
injtiative (PUCA), the framework provides a practical decision architecture for structuring
shared value within coordinated strategies.

Keywords: externalities; collective self-consumption; energy communities; participatory
governance; Sustainable Development Goals; Kano model; stakeholder learning;
socio-ecological transitions

1. Introduction

The energy transition can no longer be reduced to producing more renewable kilowatt-
hours. It represents a profound socio-technical shift that transforms infrastructures, institu-
tions, and collective expectations [1,2].

Contemporary transition studies increasingly show that socio-ecological transitions
are not only technological operations but deeply social and political processes in which

Sustainability 2026, 18, 1570

https://doi.org/10.3390/su18031570


https://crossmark.crossref.org/dialog?doi=10.3390/su18031570&domain=pdf&date_stamp=2026-02-04
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/sustainability
https://www.mdpi.com
https://orcid.org/0009-0001-9882-3659
https://orcid.org/0000-0002-3226-4057
https://doi.org/10.3390/su18031570

Sustainability 2026, 18, 1570

20f 18

legitimacy, equity, and governance shape long-term trajectories [3,4]. In this perspective,
energy increasingly behaves as a collective good that supports cohesion, resilience, and
shared prosperity.

Emerging initiatives such as collective self-consumption illustrate this shift. Beyond
technical optimization, they reflect new forms of territorial appropriation, distributed
cooperation, and citizen engagement [5]. However, their development remains fragile:
regulatory complexity, tariff instability, and shrinking public budgets undermine their
financial viability.

A growing body of literature shows that this fragility is reinforced by the narrow scope
of conventional evaluation frameworks. Metrics such as cost-benefit analysis (CBA), inter-
nal rate of return (IRR), or carbon accounting privilege short-term financial performance
and tend to overlook or marginalize wider social, territorial, and institutional co-benefits [6].

Even mainstream financial instruments, green bonds among them, tend to overlook
broader co-benefits and institutional value, with environmental and social impacts only
marginally reflected in their evaluation criteria [7]. As a consequence, many positive contri-
butions (local employment, energy citizenship, social cohesion, territorial attractiveness)
remain invisible within decision-making processes.

This recognition gap has now become critical. Recent policy frameworks (including
the European Green Deal and the Just Transition Mechanism) explicitly call for integrating
participation, social value, and multi-level governance into energy planning [8,9].

Energy justice research similarly highlights that transition strategies must embed
fairness, inclusion, and shared benefits across distributional, procedural, and territorial
dimensions [10,11]. At the same time, work on co-benefits shows that energy initiatives
produce significant indirect advantages (in health, resilience, equity, or local development)
that remain undervalued in mainstream assessments [12,13].

Despite these advances, methods for identifying, recognizing, and operationalizing
positive externalities remain limited. In particular, existing approaches often conflate iden-
tification with valuation, or rely exclusively on either normative indicators or participatory
narratives, limiting their capacity to operate in contexts marked by institutional resistance.

Developed within the PART’Extern project, supported by the French Agency for
Ecological Transition (ADEME) and national partners in urban transitions (PUCA), this
paper addresses this gap. The framework proposes to integrate normative, participatory,
and perceptive dimensions to support the identification and collective recognition of
positive externalities and to translate this recognition into actionable strategic orientations.

By linking value recognition with collective action, the approach contributes to a
renewed understanding of how sustainability projects can align territorial innovation with
institutional and financial legitimacy. Externalities thus appear not as secondary co-benefits
but as strategic resources capable of guiding design, partnership-building, and long-term
investment in the socio-ecological transition.

2. Conceptual Basis for the Methodological Framework

This section clarifies the key conceptual assumptions that justify the methodological
choices made in this paper. Its purpose is straightforward: to explain why identifying
positive externalities in collective sustainability projects is challenging, and why addressing
this challenge requires a specific methodological approach.

2.1. Why Positive Externalities Are Difficult to Identify

Positive externalities are increasingly discussed as important components of socio-
technical transitions. Despite this growing attention, they remain difficult to grasp in
practice, as they tend to be diffuse and indirect. They are not produced by a single action
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or technology, but emerge from the way a project is organized, governed, and sustained
over time [14-16].

As a result, identifying positive externalities is not simply a matter of measure-
ment; it requires determining what should be considered as a meaningful effect within a
given context.

This difficulty is particularly evident in community-based initiatives. Beyond technical
or economic outputs, such projects often generate externalities related to trust, cooperation,
legitimacy, or collective learning [17,18]. These externalities are essential for long-term
project viability, but they are unevenly perceived and rarely captured by conventional
evaluation tools. Consequently, positive externalities tend to remain under-recognized in
strategic and policy discussions, even when they play a decisive role in practice.

2.2. Recognition Comes Before Valuation

A central assumption of this paper is that identifying positive externalities is not
equivalent to valuing them. Recognition, valuation, and monetization are distinct processes,
even though they are often treated as a single sequence in evaluation frameworks.

Recognition refers to the collective process through which actors identify and acknowl-
edge externalities they consider beneficial. Valuation involves comparing or prioritizing
these externalities, while monetization translates some of them into financial terms. Confus-
ing these stages can lead to premature or contested valuation, especially when externalities
are still debated or poorly understood.

This paper therefore focuses deliberately on recognition as a necessary first step.
Without shared recognition, valuation lacks legitimacy and may reinforce existing power
asymmetries or generate resistance. Recognition is thus a substantive process through
which actors clarify what matters within their specific context [19,20].

From this perspective, recognition is a structured collective activity that shapes what
can later be valued and how. This explains why the framework proposed in this paper is
conceived as a pre-valuation approach: it supports informed strategic reflection without
directly producing metrics or monetary values [21,22].

2.3. Perceptions, Meaning, and Resistance

Recognizing positive externalities involves engaging with stakeholder perceptions. In
many analytical traditions, perceptions are treated with caution because they are associated
with subjectivity. However, in collective projects, perceived effects strongly influence
commitment, coordination, and long-term engagement.

Perceptions should therefore be understood as the way projects acquire meaning for
those involved. They are shaped by roles, experiences, and institutional positions, and they
constitute the practical reality through which collective action unfolds [23].

At the same time, participatory approaches based solely on open discussion face
well-known limitations. Power relations, self-censorship, organizational boundaries, and
strategic concerns can restrict what is expressed [24,25]. Some positive externalities may
remain unrecognized because they fall outside dominant frames of reference or perceived
responsibilities [26,27].

Resistance, in this sense, is a structural feature of collective processes, particularly
when discussions implicitly raise questions about future priorities or resource allocation.
Any method designed to identify positive externalities must therefore be able to function
even when participation is partial and expressions are constrained [28].

2.4. The Role of Normative References

To address these limitations, the approach adopted here relies on shared normative
frameworks such as the Sustainable Development Goals (SDGs) [29]. Their value does not
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lie in prescribing specific outcomes, but in providing a common structure that supports
collective questioning across a broad range of sustainability dimensions [30,31].

Normative references offer a stable point of orientation that complements participatory
processes. While participation captures context-specific perceptions, normative frameworks
help ensure that certain issues are at least considered. In this way, they reduce the risk of
systematic blind spots without imposing predefined priorities [32].

What normative frameworks provide is a sufficient level of coverage to make the
identification process transparent, discussable, and transferable as a reasoning process.

2.5. Consequences for Methodological Design

Taken together, these considerations lead to clear methodological implications. Identi-
fying positive externalities in collective sustainability projects requires an approach that
acknowledges contextuality, treats recognition as distinct from valuation, accounts for
resistance, and limits the risk of omission.

Neither participatory approaches alone nor indicator-based frameworks are sufficient
to meet these requirements. Participatory approaches may lack coverage, while indicator-
based frameworks may impose categories disconnected from lived experience. A hybrid
approach is therefore proposed through the PART Extern framework.

3. Methodology
3.1. Tree's Structure

The PART Extern methodology is organized as a coherent sequence linking the identi-
fication of positive externalities to strategic orientations. Figure 1 summarizes this structure,
showing how normative references, participatory inputs, and perceptive analysis are artic-
ulated to support collective decision-making.

NORMATIVE
PROCESS

PARTICIPATORY
PROCESS

Figure 1. Symbolic representation of the methodological framework.

The protocol unfolds through four interdependent phases:

Phase 1—Normative identification, anchored in the Sustainable Development Goals;
Phase 2—Participatory enrichment, involving multi-actor dialogue;

Phase 3—Perceptive mapping, based on the adapted Kano matrix;

Phase 4—Strategic action plan, linking results to governance.
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3.2. Composition of the Working Group: The 3 Whos Principles

The PART Extern methodology relies on a structured composition of the working
group designed to generate complementary and actionable contributions. This composition
follows the “3 Whos” principles, which operate at two levels: an external level related to
the project ecosystem, and an internal level related to organizational roles.

At the external level, the working group is organized around three categories
of contributors.

“Who does” refers to actors involved in the concrete implementation and operation of
the project, bringing practical and operational insights.

“Who benefits” includes actors who experience the externalities of the project, con-
tributing perspectives on perceived benefits and uses.

“Who governs” gathers actors involved in coordination, oversight, or strategic ori-
entation, contributing institutional and decision-related viewpoints. Together, these three
profiles structure a balanced contribution space rather than a representational one.

A second, internal level of the “3 Whos” principle complements this external balance by
addressing how organizations contribute as collective actors. It focuses on the distribution
of roles within organizations: who represents the organization, who implements decisions,
and who assesses their effects.

This internal balance typically involves three profiles: a decision-maker responsible
for strategic choices, an operational manager or technical lead in charge of implementation,
and a sustainability or CSR (Corporate Social Responsibility) strategist responsible for
transversal coherence and reporting. Structuring contributions along these internal roles
helps ensure that strategic intent, operational reality, and evaluative perspectives are
articulated throughout the identification process.

Illustration 1—the British Social Impact Bonds

These instruments [33,34] show how to distinguish the 3 Whos. The reduction in
long-term unemployment, for instance, is financed because the State (Who governs)
rewards results achieved by social operators (Who does) and experienced by

beneficiaries (Who benefits).

3.3. Normative Identification Through the Sustainable Development Goals

Phase 1 focuses on the normative identification of externalities using the Sustainable
Development Goals (SDGs) as a shared reference framework. Unlike SDG-based assessment
or reporting tools, the SDGs are mobilized here as an identification scaffold supporting ex
ante exploration rather than ex post evaluation.

This phase is guided by a set of explicit evaluation criteria, which ensure that the iden-
tified externalities are sufficiently grounded, discussable, and actionable across participants
and contexts. These criteria are defined as follows:

e (Cl—Coherence: the externality must fall within the project’s legitimate sphere
of influence.

o  (C2—Causality: a clear link must connect the project to the expected externality through
identifiable levers.

e (C3—Complementarity: only externality not already internalized in financial or con-
tractual results are considered.

e (C4—Conditions: the regulatory, technical, or organizational prerequisites for the
externality must be specified.

e  (C5—Measurability: each externality must have an observable indicator for monitoring
over time.
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Illustration 2—Costa Rica’s Payment for Environmental Services Program

This example [35,36] shows how the 5 Cs guides the structured recognition of
externalities.

C1: Legitimacy ensured by the direct involvement of participating farmers.
C2: Forest protection improves water regulation and carbon storage

C3: Additionality is guaranteed through a fuel tax that finances the payments.
C4: The initiative relies on a solid legal framework and national governance.

C5: The chosen indicators (hectares of forest protected) are measurable and verifiable.

3.4. Enrichment Through Participatory Workshops

The participatory enrichment phase complements the normative identification by
incorporating stakeholder perceptions. It is conducted through workshops organized
in a neutral setting and facilitated by an external moderator acting as a methodological
medjiator. The facilitator ensures balanced participation without influencing the content of
contributions. Under these conditions, participants are able to articulate their perspectives
and experiences.

3.4.1. Participatory Generation of New Externalities

Phase 2 complements the SDG-based identification by directly involving participants
in collective workshops.

Preparation is conducted through exploratory interviews with members of the working
group and consultations with selected external and sectoral experts to gather diverse
perspectives and inform technical assumptions.

During the workshops, an initial sequence invites participants to articulate perceived
externalities without any prior reference to the SDGs. This ensures that the process re-
mains grounded in lived experience and results in a first set of externalities rooted in the
participants’ perceptions.

3.4.2. Collective Validation and Consolidation of Externalities

The second sequence of Phase 2 focuses on the collective validation of the externalities
generated during the workshops. Participants review the proposed externalities using the
C1-C5 criteria to ensure that each item meets the identification requirements.

Validated externalities are then compared with those identified through the SDG-based
mapping in Phase 1. Overlaps are merged, and inconsistencies are discussed in order to
produce a consolidated and coherent list of externalities.

3.5. Perceptive Mapping Using the Adapted Kano Matrix
3.5.1. Scoring Grid: Impact x Perceived Attractiveness

Phase 3 maps the validated externalities. In a first sequence, participants assess how
strongly each externality affects the system (impact) and how desirable or motivating it
appears from their perspective (perceived attractiveness).

While impact refers to observable effects, participants evaluate it based on their own
experience, providing an interpretive rather than quantitative assessment.

For impact, the evaluation considers:

e  Magnitude: the scale of the observable effect;
e  Scope: the extent of the population, territory, or systems directly affected;
e  Measurability: the degree to which the externality can be tracked through indicators.

For perceived attractiveness, the evaluation considers:

e Legitimacy: the alignment with stakeholders’ capacity or mandate to act;
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e  Diffusion potential: the likelihood of spreading replication beyond the scope;
e Funding appeal: the potential to attract financial or partnership support.

Scores are collected individually, following the “one person = one voice” principle,
and then aggregated without negotiation to limit dominance effects. Stakeholder inputs are
structured through explicit criteria, individual scoring, and collective consolidation, rather
than through consensus-seeking or expert arbitration.

3.5.2. Mapping and Positioning Externalities: The “Royal Path”

In a second sequence, the pairs of impact and perceived attractiveness are plotted on
an adapted Kano matrix. The Kano model was originally developed in quality management
to classify attributes according to their perceived impact. In this study, its logic was adapted
as a perceptive mapping tool to position externalities along the dimensions of impact and
perceived attractiveness [37,38]. This mapping makes it possible to identify externalities
associated with indicators that can be monitored, turning perception into a basis for action
and follow-up.

To achieve this, a first regression line provides a neutral mathematical reference against
which the externalities can be positioned. During the workshop, participants then select
two representative externalities, supported by reliable indicators and located close to the
regression line, to serve as anchor points.

By connecting these anchors with the regression line, a corridor emerges, defining a
plausible zone of proportionality. When participants collectively agree that this corridor
includes externalities that can be monitored and managed through project indicators, it
becomes the royal path, distinguishing four categories of externalities (Figure 2).

Illustration 3—Perceptive mapping: Fair Trade

Fair Trade [39,40] illustrates perceptive mapping: the minimum price acts as a must-be
condition ensuring credibility, while the development premium and ethical recognition
serve as attractive attributes motivating both producers and consumers.

>

Attractive
externalities

Attractiveness

Must-have
externalities

Secondary
externalities

>

Impact

Figure 2. Schematic representation of the adapted Kano matrix and the royal path, positioning

the externalities.
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3.6. From Perceptive Mapping to Strategic Orientation

Phase 4 translates the outputs of the perceptive mapping into strategic orientations
that can inform governance, partnerships, and project steering. This phase focuses on
structuring the results of the identification process in a form that is directly usable by
project stakeholders.

At this stage, the consolidated set of externalities is connected to concrete areas of
action by identifying potential levers related to governance arrangements, coordination
mechanisms, and implementation priorities. The objective is not to evaluate or prioritize
externalities, but to clarify how recognized externalities can be articulated with strategic
decision-making processes.

Within the PART Extern framework, externalities are progressively structured through
a coherent process that moves from collective identification to strategic orientation. The
originality of the framework lies not in the individual tools it mobilizes, but in their
articulation within a single, integrated logic that enables this transition.

The outcome of this phase is the development of strategic roadmaps, which synthesize
the identified externalities and articulate actionable orientations for different categories of
actors. These roadmaps constitute the main output of the methodology and provide the
entry point for the empirical results presented in the following section.

4. Results

The two applications presented below correspond to distinct empirical regimes:
PART Ener reflects an emergent and iterative in vivo application, while the Prix des
Plurielles illustrates a more exploratory and strategic use of the framework.

Accordingly, transferability is understood here as the reproducibility of the method-
ological process, rather than as the replication of empirical results.

4.1. Experimental Context: PART Ener Project Support by SeinergyLab

The experiment was conducted within SeinergyLab, an innovation hub dedicated
to in situ testing for the energy transition and sustainable urban systems. This collabora-
tive ecosystem brings together local authorities, companies, citizens, and experts with a
long-standing culture of multi-actor cooperation, providing an enabling environment for
participatory experimentation.

Located in the Grand Paris Seine & Oise territory (France), SeinergyLab hosts the
PART’Ener project, which deploys urban photovoltaic canopies (100-300 kWp) through a
co-investment and co-governance model shared by municipalities, businesses, and citizens.
The electricity produced is fully self-consumed within the local community, contributing to
local energy autonomy and stakeholder engagement.

4.2. Participants: Involvement and Engagement

For this experiment, participants belonged to the “Who Makes” category, includ-
ing representatives of local authorities, companies, and operators directly involved in
the PART Ener project. Their participation reflected an operational focus, with actors en-
gaged in project implementation and day-to-day operation contributing throughout the
identification process.

4.3. Normative Identification Results for the PART Ener Case

Out of the 169 SDG targets, 18 positive externalities (=11%) were retained after
applying the 5 C criteria. These externalities mainly clustered around seven key SDGs (7, 8,
9,11, 12, 16, and 17), which accounted for nearly 85% of the results, as shown in Table 1.
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Table 1. Illustrative correspondences between the SDG targets and externalities identified for the
PART’Ener project. Short titles correspond to official SDG target formulations, adapted for readability.

Full descriptions are available in Resolution A/RES/70/1.

Externality Identified for

SDGs Short Title (UN) PART Ener

The project reduces electrical losses
7.3 Improve energy efficiency by shortening the distance between
local production and consumption.

Promote productive activities, The project creates local
8.3 : : o

decent jobs, entrepreneurship employment opportunities.

Develop reliable, sustainable, The p roject supports grid flexibility,
9.1 e balancing supply and demand at

and resilient infrastructure S
the territorial level.
. The project improves public

16.6 Develop effective, accountable, accountability through transparent

and transparent institutions :
reporting.

Among the retained externalities, those related to transparency, participation, and part-
nership represent nearly one third of the total. This distribution highlights the prominence
of governance- and coordination-related externalities within the PARTEner project.

4.4. Enrichment and Validation Through Participatory Workshops
4.4.1. Participatory for Free Identification of Externalities

During the participatory workshops, stakeholders identified 36 externalities associated
with the PARTEner project, which were subsequently refined to 20 plausible positive
externalities after applying the C1-C5 criteria.

These externalities extend beyond those identified through the SDG-based mapping
and include social and territorial externalities such as collective pride, shared learning, and
local recognition. As illustrated in Table 2, expressions range from concrete outcomes, such
as the reduction in unpaid electricity bills, to more aspirational formulations related to
contribution to the common good.

Table 2. Representative externalities identified during the workshops.

Externality Expressed Interpretation Main Dimensions

During Workshop

for PARTEner Project Concerned

Maintain the license to operate by Integrate sustainability metrics and

CSR image and employee loyalty demonstrating cgoorla’cl1:51but10n to public shared-value contracts into practices.
Pride in collective action and local =~ Strengthening the collective sense of Social acceptability
belonging ownership and local recognition. Democratic legitimacy
Cooperative learnin Exchange of knowledge between Collective capacity
p & residents, technicians, and partners. Shared governance
Territorial Improvement of the territory’s image Territorial dynamics
attractiveness and visibility. Stakeholder mobilization
Reduction Greater consumer accountability, Economic sustainability
in unpaid bills leading to fewer payment defaults. Local solidarity
Induced Behavioral changes toward more Environmental
energy sobriety responsible energy consumption. Social sustainability
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The diversity of identified externalities reflects differing expectations regarding value
creation. Some participants emphasized collective engagement, cooperation, and local
dynamics, while others focused on technical performance or economic externalities.

References to shared objectives, project feasibility, and collective success were recur-
rent during the workshops, indicating the presence of common frames of interpretation
among participants.

4.4.2. Consolidation with Normative Identification

The externalities identified through the normative and participatory phases were
consolidated into a unified set of 28 items. Overlapping or closely related formulations
were merged, and externalities were classified according to their origin:

SDG only: ~30%;

SDG + workshops: ~30%;

Workshops only: ~40%.

This distribution highlights the complementarity between normative and participatory
identification processes.

4.5. Perceptive Mapping
4.5.1. Rating, Royal Path, and Kano Categorization

The consolidated externalities were positioned along the two dimensions of impact
and perceived attractiveness. Through this positioning, participants co-constructed a “royal
path” based on the linear regression of the scores.

Two representative externalities were selected as anchor points:

e CSRimage (lower-medium anchor): a private good (in line with standard economic
classifications, goods are commonly distinguished as private goods, club goods, com-
mon goods, and public goods [41,42]) carrying strategic value for the enterprises;

e  Multi-stakeholder partnerships (upper anchor): a club good consistent with
PARTEner’s collaborative orientation.

The close alignment between the regression and anchor lines indicates a strong internal
coherence, as illustrated in Figure 3.

-=-- Régression: y=0.712x+1.331
- \oie royale (ancres): y=0.752x+1.341
Couloir de la voie royale

4.5

4.0

3.5

3.0

2.5

2.0

1.5 2.0 2.5 3.0 35 4.0 4.5
Impact global

Figure 3. Scatter plot of impact vs. attractiveness showing the regression line, anchor line, and the
royal path.
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Regression equation: Attractiveness = 0.683 x Impact + 1.418 (R? = 0.69);
Anchor line: Attractiveness = 0.728 x Impact + 1.437;
Angular deviation ~ 1.7°; RMSE =~ 0.54.

4.5.2. Distribution of Externalities Across Perceptive Categories

A cross-reading of the perceptive categories showed distinct distributions when results
are viewed by origin (normative vs. participatory) and by the typology of goods.

Externalities identified through the SDG framework were mostly classified as must-be
(around three-quarters of the cases). Conversely, those emerging from participatory work-
shops were mainly classified as attractive, representing about half of the identified items.

When examined through the typology of goods, public and common goods were
mostly linked to must-be externalities in about two-thirds of the cases. Club goods
were more frequently associated with attractive externalities, representing nearly half
of the cases.

4.5.3. Robustness Tests Across Alternative Configurations

The stability of the observed structures was examined through three alternative con-
figurations of the perceptive mapping.

When impact was combined with importance, the resulting distribution showed a
strong correlation (R? ~ 0.9) between the two dimensions, leading to limited differentia-
tion among externalities. Using impact and perceived attractiveness resulted in a lower
correlation (R? = 0.5), producing a more contrasted distribution of externalities across
the matrix.

Additional configurations were explored by varying the weighting of impact and
attractiveness sub-criteria (from 1 to 3). Across these variations, the overall structure
remained stable, with 72% of items maintaining the same position. Observed shifts were
limited and primarily affected externalities located near category boundaries.

Finally, alternative pairs of anchor pairs were used to define the royal path. In these
configurations, the resulting positioning was closely aligned with the main regression, with
only minor deviations observed near the corridor.

4.6. Strategic Roadmap for PART Ener

The application of the PART Extern framework resulted in the development of a
strategic roadmap for the PART Ener project, co-developed with key stakeholders. This
roadmap translates the consolidated set of identified externalities into a structured set of
strategic orientations and is summarized in Box 1.

The roadmap addresses issues related to the long-term viability of local self-
consumption communities, territorial anchoring, and potential replication at the regional
level. It provides a synthesis of how different externalities can be mobilized to support
these objectives.

The roadmap is organized around the main stakeholder categories of the PART Ener
ecosystem: enterprises, the PART’Ener community, energy operators, and public authorities.
For each category, it highlights a representative positive externality with potential for
institutional or financial recognition.

The resulting strategic orientations articulate how perceived externalities are pro-
gressively translated into acknowledged value and, subsequently, into implementation
mechanisms for each stakeholder category.
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Box 1. PART’Ener—Strategic roadmap.

Enterprises—Strengthen investment attractiveness to engage local companies as co-investors or
funding partners

CSR wisibility and investment attractiveness reinforce the legitimacy of corporate involvement. Recognition
emerges when contributions are aligned with CSR and extra-financial reporting frameworks.
Shared-value contracts and reciprocal partnerships translate this recognition into concrete
co-investment and long-term engagement.

PART’Ener Community—Build a cohesive and evolving self-consumption community
through shared governance

Multi-stakeholder cooperation and collective learning strengthen internal cohesion.  Recognition
arises from shared operating rules and a clear division of responsibilities.

Inclusive governance and proximity-based communication anchor this recognition in daily practice
and foster long-term engagement.

Energy Operators—Reinforce the project’s economic model by integrating technical value into
flexibility markets

Reduced Joule losses, improved grid flexibility, and greater territorial resilience demonstrate tangi-
ble technical benefits. Recognition is built when operators and local authorities acknowledge their shared
interest.

Cooperative agreements for grid operation, storage, and participation in flexibility markets
transform this recognition into operational and financial leverage.

Public Authorities—Enhance financial balance and replicability through carbon-finance
mechanisms

Measured CO, reductions substantiate the project’s contribution to public decarbonization goals.
Recognition is strengthened through standardized certification and transparent reporting.

Joining or initiating voluntary carbon-offset programs and regional sustainability initiatives converts
this recognition into scalable institutional and financial support.

4.7. Transferability in a Social Innovation Context: The Prix Des Plurielles

In addition to the PART Ener case, the PART Extern framework was mobilized in the
context of the “Prix des Plurielles” (literally “Award of the Plurals”), a French programme
whose name evokes the plurality of women'’s voices, experiences, and trajectories, led by
the Académie des Plurielles (ADP).

Unlike PARTEner, this application does not aim to reproduce the full identification
protocol, but to explore how the PARTExtern reasoning can inform strategic structuring
and high-level roadmap formulation in a social innovation and empowerment context.

Rather than reproducing the full identification process, the approach relied on the
core principles of PART Extern to structure strategic reflection around positive external-
ities related to inclusion, learning, recognition, and collective capability-building. The
resulting analysis supports the development of a consolidated roadmap discussed with the
programme’s management and is summarized in Box 2.

The strategic roadmap for ADP is organized around four stakeholder categories
specific to the program: enterprises, the Prix des Plurielles community, networks and
institutions, and public authorities. It outlines how these actors can be articulated to
reinforce the visibility, sustainability, and development of the Award model, as illustrated
in the ADP roadmap.
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Box 2. Prix des Plurielles—Strategic roadmap.

Enterprises—Support women’s professional advancement by reinforcing leadership
and visibility

Greater confidence, leadership skills, and role-model visibility foster professional progression. Recognition
emerges when organizations embed gender-equality and well-being principles into internal policies.
Tailored mentoring and training programs translate these commitments into concrete pathways for
leadership development.

Award community—Strengthen the Award as a network of mutual support and
collective learning

Mutual learning, solidarity, and belonging reinforce the community’s identity. Recognition comes
from valuing participation and structuring open governance with clearly defined roles.

Cross-mentoring sessions and participatory events operationalize this recognition and encourage
long-term engagement.

Networks & Institutions—Develop women'’s skills and leadership as a shared resource

Collective competence grows when diverse institutions acknowledge women's development as a
common good. Recognition emerges through multi-actor workshops uniting public and private partners.
Leadership programs and awards supported by hybrid funding disseminate these practices and
strengthen institutional anchoring.

Public Authorities—Reinforce institutional legitimacy by aligning the Award with equality and
inclusion policies

Gender equality and social inclusion create public value when visibly demonstrated and supported.
Recognition is consolidated through alignment with national and local equality frameworks.

Reports, testimonials, and methodological guides disseminate impacts and shared learning, turning
recognition into durable legitimacy.

5. Discussion
5.1. Cross-Case Insights: What the Dual Application Reveals About Recognition Systems

The two experiments of PART Extern (PART Ener, a technical energy project, and the
Prix des Plurielles (ADP), a social empowerment program) offer a sharp contrast. However,
both show that externalities are not fixed attributes but collective constructions, shaped
through participation, institutional anchoring, and shared interpretation.

Across these very different contexts, three transversal insights emerged. Taken to-
gether, they suggest that PART Extern functions not only as an identification protocol but
as a broader framework supporting collective sense-making and coordinated action across
different contexts. These insights should be read as indicative rather than conclusive, sup-
porting the validation of the framework at a design-science level rather than constituting
empirical generalization.

First, perceptive mapping behaves consistently across domains. Technical externalities
in PART’Ener and social externalities in ADP were both sorted into must-be (legitimacy
conditions), proportional (monitoring anchors), and attractive (engagement levers). This
convergence suggests that perception plays a structuring role in how externalities acquire
collective relevance, regardless of whether the system is technical or human-centered.

Second, the typology of goods provides a stable architecture for organizing hetero-
geneous externalities. In PARTEner, it clarified how value flows between enterprises,
operators, communities, and public authorities. In ADDP, it helped structure externali-
ties across enterprises, award communities, institutional networks, and public actors. In
both settings, the typology exposes who creates value, who benefits from it, and which
coordination mechanisms make it actionable.
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Third, the strategic roadmaps illustrate how the identification of externalities can be
translated into a shared and actionable representation for project stakeholders. In both
PART’Ener and ADP, the roadmap format connects perceived externalities to possible
levers for institutional uptake and practical implementation, thereby helping clarify roles,
priorities, and coordination points across actor groups.

5.2. Theoretical and Operational Perspectives
5.2.1. Integrating Negative Externalities

In some projects (particularly those involving pollution, land-use change, or social
inequality), negative externalities naturally constitute the initial entry point for analysis.
In contrast, the PART Extern experiments presented here deliberately focused on positive
externalities. This was not a form of avoidance but a strategic choice.

Existing research on decision-making shows that loss-oriented framing tends to trigger
defensive reactions and risk-averse behaviors, whereas opportunity-oriented framing
fosters openness, cooperation, and collective engagement [43,44].

Approaching sensitive issues through the lens of positive transformation (health
improvement, regeneration, or inclusion) therefore creates more constructive conditions
for dialogue, particularly in multi-actor settings where trust and legitimacy must be built.

Rather than avoiding negative externalities, the approach embeds them within a
shared trajectory of improvement. This framing enables the recognition of shared risks
alongside shared benefits. Positive and negative externalities thus emerge as two orien-
tations of a single collective learning process, grounded in the same participatory and
institutional dynamics.

5.2.2. Modeling Causal Chain

Energy-related externalities rarely arise from linear cause-and-effect relationships but
from complex chains of interaction where technical, institutional, and social dynamics
reinforce or offset one another.

Understanding these indirect processes requires analytical tools that capture interde-
pendence and feedback loops, extending the perceptive logic of the adapted Kano model
toward systemic modeling.

Two complementary approaches could strengthen the framework:

e  Bayesian networks [45,46], which formalize probabilistic dependencies and reveal
causal pathways, and

e System dynamics [47], which simulate feedback loops and adaptive behavior
over time.

5.2.3. Toward an Integrated Decision-Support Tool

A digital adaptation of the protocol is underway to broaden its dissemination and
usability. Core operations (data collection, scoring, consolidation, and feedback) can already
be streamlined or automated through collaborative platforms and interactive interfaces.

Beyond efficiency gains, digital integration will allow for embedding analytical mod-
ules (Bayesian or dynamic modeling) within participatory workflows, linking perception-
based assessment with systemic simulation.

This evolution opens the possibility of a semi-automated platform assisting local
authorities, consultancies, and project operators in identifying externalities with full trans-
parency and traceability. Ultimately, it enhances both accessibility and robustness, provid-
ing a practical pathway for large-scale deployment.
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5.2.4. Conditions of Effectiveness and Implementation Considerations

The effectiveness of the PART Extern framework depends less on sectoral character-
istics or project scale than on a set of enabling conditions for collective identification and
interpretation. These include a minimum institutional capacity to convene stakeholders, the
existence of arenas for dialogue, and a willingness among participants to engage in shared
reflection. Under such conditions, the framework helps structure collective understanding
and align perceptions without requiring full consensus.

Importantly, these conditions are not framed as strict prerequisites. PART Extern
is designed to operate under partial participation, asymmetrical information, and even
resistance. Rather than eliminating these constraints, the framework makes them visi-
ble and manageable through a structured process that supports collective clarification
and coordination.

From an implementation perspective, the main challenges relate to coordination effort,
facilitation, and appropriation by users. The framework is not intended to function as a self-
standing technical tool. Its effective deployment benefits from methodological guidance
and learning-oriented formats that support progressive appropriation, such as facilitated
workshops, training sessions, or guided applications.

5.3. From Identification to Valuation

While this study focused on the identification of externalities and the coordi-
nation mechanisms that give them legitimacy, it also clarifies the conditions under
which these externalities may later be valued. Identification allows externalities to be
named, understood, and collectively acknowledged, creating a stable foundation for any
subsequent assessment.

Introducing monetary valuation too early would bias perceptions toward short-term
financial metrics such as Internal Rate of Return (IRR) or Cost—Benefit Analysis (CBA),
masking social, territorial, or institutional value. In contrast, the PART Extern framework
deliberately separates identification from valuation in order to preserve participatory
dynamics and avoid premature economic framing.

In this sense, PART Extern can be understood as a pre-valuation framework: it does
not monetize externalities but clarifies when and how value becomes legitimate, before
any financial conversion. Future work may build on this foundation by examining how
identified and collectively acknowledged externalities could inform subsequent approaches
to risk reduction and resilience-building in long-term investment contexts.

6. Conclusions

This paper has addressed the challenge of identifying positive externalities in collective
socio-ecological transition projects, where value creation extends beyond technical or
financial outputs. Through the PART Extern framework, it shows how normative and
participatory identification processes can make such externalities explicit, discussable, and
actionable for diverse stakeholders.

The application of PARTExtern in two contrasting contexts (an energy self-consumption
project and a social empowerment program) illustrates how externalities can be articulated
as shared reference points for collective strategic action. Rather than treating externalities as
marginal co-benefits, the framework supports their consideration as structuring elements
for coordination, legitimacy, and long-term project consolidation.

The main contribution of this work lies in proposing a methodological approach that
links identification to collective decision-making without conflating it with valuation. This
separation is intentional: it preserves the integrity of participatory dynamics and avoids
premature financial framing that could bias collective recognition.
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More broadly, this work suggests that externalities can function as collective com-
passes, helping actors clarify what matters, what mobilizes engagement, and what deserves
to be carried forward. Recognizing these externalities is therefore not a technical add-on,
but a condition for legitimacy and coordinated action in complex transition processes.

Future research may build on this contribution by exploring how identified and
collectively acknowledged externalities could inform subsequent assessment and valuation
processes, particularly in relation to risk reduction and resilience-building.
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