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Abstract

espite its widespread use, scenario planning still has

untapped potential when it comes to assessing the

prospects of complex socio-economic systems un-
der conditions of deep uncertainty, including entrepreneur-
ial ecosystems. Most studies are limited to examining the
resilience of strategies under uncertainty at the level of indi-
vidual organizations. This article attempts to overcome this
limitation and examine the resilience of different ecosystem
models across a set of contrasting future contexts. Using the
example of a national entrepreneurial ecosystem, the article
assesses the compatibility of five ecosystem identities with
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possible scenarios for its development through 2040. The
analysis was conducted across four dimensions: governance
coordination, innovation potential, financing mechanisms,
and market coverage. Ecosystem resilience is defined as
the ability of its identity to maintain viability across vari-
ous scenarios. The results show that the innovation-oriented
ecosystem is the most balanced and adaptable, maintain-
ing internal coherence under a wide variety of conditions.
A forward-looking model is proposed for assessing the vi-
ability of socio-economic systems under conditions of un-
certainty and for managing their long-term development.
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Introduction

Entrepreneurial ecosystems have become a central frame-
work for understanding how regional environments shape
entrepreneurial activity through the interaction of institu-
tions, knowledge infrastructures, financial actors, policy
frameworks, and social networks embedded within a ter-
ritorial system. Within this perspective, entrepreneurial
outcomes depend on the configuration of multiple systemic
elements that jointly influence the capacity of regions to
generate innovation-driven development (Stam, van de Ven,
2021). Research shows that these ecosystems evolve through
complex and non-linear processes shaped by institutional
change and technological transformation. Alvedalen and
Boschma (2017) demonstrate that ecosystem development
emerges from dynamic interactions among actors and re-
gional capabilities, while Spigel (2020) emphasizes the role
of historically embedded institutional structures and col-
laborative networks. These dynamics indicate that entrepre-
neurial ecosystems operate under conditions of uncertainty
that cannot be adequately captured through static or deter-
ministic models. As Knight (1921) established, risk involves
calculable probabilities, whereas uncertainty refers to situa-
tions in which outcomes cannot be anticipated. In this con-
text, it is necessary to distinguish between measurable risk
and deeper forms of uncertainty associated with structural
and institutional change.

From an institutional perspective, North (1990, 1997) argues
that evolving rules and governance structures generate envi-
ronments characterized by incomplete information, while
Langlois (1990) highlights that economic systems evolve
through changing capabilities and coordination mecha-
nisms. Together, these perspectives underscore the fact that
structural transformation inherently involves forms of un-
certainty that cannot be reduced to probabilistic reasoning.
These conditions have stimulated the use of strategic fore-
sight approaches to explore how socioeconomic systems
may evolve across alternative futures. Scenario planning
facilitates the systematic exploration of multiple plausible
trajectories and supports long-term decision-making un-
der conditions of uncertainty (Schoemaker, 1995; Vecchiato,
2012). In the context of entrepreneurial ecosystems, such
approaches are particularly relevant given the dependence
of ecosystem evolution on institutional configurations and
actor interactions (Almeida, Daniel, 2024).

However, most scenario-based analyses remain focused
on describing alternative futures rather than addressing a
critical strategic question: which systemic orientation can
an ecosystem sustain across different trajectories? While
scenarios provide structured representations of possible
developments, they often offer limited guidance regarding
the long-term configuration that can remain viable under
varying institutional conditions. This limitation is particu-
larly evident in emerging entrepreneurial ecosystems such
as Ecuador.

According to the Global Entrepreneurship Monitor (Bos-
ma et al., 2023), Total Early-Stage Entrepreneurial Activity
(TEA) in Ecuador has exceeded 30% of the adult population,
placing it among the highest globally. However, this entre-
preneurial dynamism coexists with structural constraints,

including limited access to venture capital, low technologi-
cal intensity, and weak coordination among ecosystem ac-
tors. This combination reveals a fundamental tension be-
tween high entrepreneurial activity and limited systemic
consolidation, raising critical questions about the long-term
trajectory of the ecosystem.

Regional studies indicate that many Latin American econo-
mies face a similar situation: characterized by a large num-
ber of entrepreneurial initiatives but relatively low levels of
innovation and technological development (Lederman et
al,, 2014). Similarly, research on entrepreneurial ecosystems
highlights that institutional weaknesses, limited access to fi-
nancing, and insufficient policy coordination constrain eco-
system performance across several countries in the region
(Kantis, Federico, 2020). These findings suggest that struc-
tural imbalances between entrepreneurial dynamism and
institutional consolidation are a common feature of emerg-
ing ecosystems.

This reinforces the need for comparative and typological ap-
proaches rather than isolated national analyses. To address
this limitation, Fergnani and Sweeney (2021) proposed the
Identity Wind Tunneling method, which evaluates identity
configurations across multiple scenarios to identify those
that remain coherent under changing conditions. Unlike
traditional approaches that test strategies, this method fo-
cuses on the robustness of identity as a basis for long-term
orientation. Extending this approach to entrepreneurial
ecosystems requires conceptual adaptation. Unlike orga-
nizations, ecosystems are composed of heterogeneous and
loosely coordinated actors whose interactions shape system-
ic outcomes. As Spigel (2020) notes, ecosystem development
depends on emergent coordination patterns rather than
centralized control. Accordingly, this study defines robust
ecosystem identity as a configuration of governance coordi-
nation, innovation capability, financing structures, and mar-
ket integration that maintains functional alignment across
structurally distinct future environments.

Accordingly, the objective of this study is to identify the
strategic identity that the Ecuadorian entrepreneurial eco-
system can sustain across multiple plausible futures. Build-
ing on a previously developed set of five scenarios describ-
ing possible ecosystem evolution toward 2040 (Hernandez,
Bas, 2026), this study applies the Identity Wind Tunneling
method to evaluate the robustness of alternative ecosystem
identities across these trajectories. By doing so, this study
contributes by (i) extending Identity Wind Tunneling to an
ecosystem-level analysis, (ii) introducing an operationaliz-
able concept of robust ecosystem identity, and (iii) providing
foresight-informed guidance for ecosystem development
under conditions of structural uncertainty.

Literature Review

Entrepreneurial ecosystems as structured

and evolving systems

Entrepreneurial ecosystems have been conceptualized as
structured systems composed of interdependent elements
that jointly shape entrepreneurial activity and innovation
outcomes. Mason and Brown (2014) define entrepreneurial
ecosystems as configurations of interconnected actors and
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factors that support productive entrepreneurship within a
territory. Successful ecosystems require the coordinated
presence of cultural support, access to finance, enabling
policies, and entrepreneurial leadership (Isenberg (2010).
Stam (2015) proposes that ecosystem performance depends
on the alignment of key elements such as institutions, net-
works, leadership, talent, and finance, while Spigel (2017)
highlights the role of relational and cultural attributes in
shaping entrepreneurial learning and opportunity recogni-
tion. These contributions converge in viewing ecosystems
as structured configurations whose effectiveness depends
on coherence among their components rather than on iso-
lated factors. From a dynamic perspective, entrepreneurial
ecosystems are understood as evolving systems shaped by
path-dependent processes and institutional change. Mack
and Mayer (2015) show that ecosystem development reflects
historical trajectories and accumulated capabilities, while
Alvedalen and Boschma (2017) emphasize that ecosystems
evolve through the continuous reconfiguration of actor rela-
tionships and resource flows. More recent integrative frame-
works conceptualize ecosystems as complex adaptive sys-
tems characterized by feedback loops among institutional
conditions, actor interactions, and resource configurations
(Stam, van de Ven, 2021; Wurth et al., 2022). Empirical re-
search further demonstrates that ecosystem configurations
vary significantly across institutional contexts. The impact
of ecosystem components depends on broader governance
structures (Queissner et al., 2025), while there is the inter-
action between local institutional capacities and global eco-
nomic dynamics (Mack, Mayer, 2015).

These findings indicate that entrepreneurial ecosystems
should be understood as structurally heterogeneous systems
embedded in different stages of development. In emerging
economies, ecosystems frequently exhibit configurations
characterized by high levels of entrepreneurial activity
alongside limited institutional consolidation and weak co-
ordination mechanisms (Bosma et al., 2023). This pattern
has been observed across several Latin American contexts.
While countries such as Chile have developed more ar-
ticulated innovation systems and stronger public-private
coordination mechanisms, others continue to exhibit frag-
mentation in financing, governance, and knowledge transfer.
This heterogeneity underscores the need to analyze entre-
preneurial ecosystems within a comparative and typological
framework rather than as isolated national cases.

Scenario-based foresight and wind tunneling

Institutional economics emphasize the role of evolving rules
and governance structures. North (1990, 1997) argues that
institutional change is incremental and often unpredict-
able, creating environments characterized by incomplete
information. Complementing this view, Langlois (1990)
highlights that economic systems evolve through chang-
ing capabilities and coordination mechanisms, implying
that structural transformation involves ongoing adaptation
under uncertainty. Strategic foresight provides an analyti-
cal framework for exploring how socioeconomic systems
may evolve across alternative future environments. Scenario
planning enables the construction of structured represen-
tations of plausible futures based on the interaction of key
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drivers of change (Schoemaker, 1995), and its widespread
application across organizational and policy contexts has
been documented in subsequent reviews (Amer et al., 2013,
etc.). Within foresight practice, scenarios are frequently
used to test the robustness of strategic choices. Wind tunnel-
ing represents a key methodological development that con-
nects scenarios with strategic evaluation. Van der Heijden
(2005) conceptualizes wind tunneling as a process through
which strategies are tested across multiple future environ-
ments to assess their viability. Later contributions extend
this approach by incorporating structured decision analysis
(Goodwin, Wright, 2001) and emphasizing its role in iden-
tifying strategic risks and opportunities (Ralston, Wilson,
2006).

More recent contributions highlight that scenario processes
also support organizational learning and adaptive capacity.
Chermack (2011) argues that scenario planning enhances
decision-making capabilities by improving the ability to
anticipate structural change, while Jan et al. (2025) demon-
strate that scenario exercises can generate collective learn-
ing processes that challenge existing assumptions about the
future. Despite these advances, most applications of scenar-
io-based foresight remain focused on evaluating strategies
rather than examining the underlying identity of the system
under analysis.

Extension of Identity Wind Tunneling

The concept of identity introduces an additional analytical
dimension by focusing on the coherence of a system across
different contexts. In organizational studies, identity is
understood as a relatively stable set of characteristics that
defines how an organization positions itself and interprets
its environment. Building on this perspective, Fergnani
and Sweeney (2021) introduce the Identity Wind Tunnel-
ing IWT) method, which evaluates identity configurations
across multiple scenarios to determine which remain coher-
ent under changing conditions. While IWT was originally
developed for organizational contexts, its extension to en-
trepreneurial ecosystems requires explicit conceptual ad-
aptation. Ecosystems differ from organizations in that they
lack centralized control and are composed of heterogeneous
actors whose interactions generate emergent patterns of co-
ordination. In such systems, coherence is not imposed but
arises from the alignment of distributed elements. The ap-
plication of identity-based foresight to ecosystems is there-
fore consistent with broader approaches that analyze socio-
economic systems as complex and adaptive configurations
shaped by multi-actor interactions. To address this distinc-
tion, it is necessary to differentiate between three analyti-
cally related concepts:

e Structural configuration refers to the arrangement of
key ecosystem elements such as governance coordina-
tion, innovation capability, financing structures, and
market integration.

e Systemic orientation captures the directional logic
through which these elements interact over time.

e Ecosystem identity, in turn, can be understood as a rela-
tively stable pattern of alignment among these dimen-
sions that defines how the system operates across differ-
ent contexts. This conceptual differentiation builds on
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Table 1. Stages of Identity Wind Tunneling Analysis

Stage Studied questions
Stage 1: Structural | ® What are the defining characteristics of the scenario in each analytical dimension?
interpretation of e What level of governance coordination, innovation capability, financing structure, and market integration is
scenarios implied?

o Are there internal tensions or inconsistencies within the scenario structure?

Stage 2: Definition | ® What structural conditions are required for each ecosystem identity to function coherently?

of identity e Which dimensions are critical or non-negotiable for each identity?

requirements e What levels of coordination and innovation are necessary for viability?

Stage 3: Identity- e To what extent do the requirements of the identity align with the conditions of the scenario in each dimension?
scenario e Where do structural mismatches occur?

comparison o Are these mismatches partial (adjustable) or fundamental (non-viable)?

Stage 4: ® Does the identity remain viable without major structural contradictions?

Classification of e Does viability depend on specific institutional adjustments?

compatibility e Are there irreconcilable inconsistencies across dimensions?

Stage 5: Robustness
validation

® Across how many scenarios does the identity remain viable?
® Does the identity maintain coherence under both intermediate and advanced conditions?

e How sensitive is its viability to stricter evaluation criteria?

Source: authors, based on (Okoli, Pawlowski, 2004; Hsu, Sandford, 2007).

prior ecosystem frameworks (Stam, 2015; Spigel, 2017)
while extending them toward an identity-based analyti-
cal perspective.

By anchoring identity in observable structural dimen-
sions, this definition enables its operationalization within
a scenario-based analytical framework while preserving its
systemic and emergent nature. In this way, integrating sce-
nario-based foresight with identity-based analysis provides
a structured approach to evaluating how entrepreneurial
ecosystems can maintain coherence across multiple plausi-
ble futures, addressing a key gap in both ecosystem research
and foresight methodologies.

Methodology

This study adopts a qualitative foresight design grounded in
the application of the Identity Wind Tunneling (IWT) ap-
proach to the analysis of entrepreneurial ecosystems under
conditions of uncertainty (Fergnani, Sweeney, 2021). The
research builds upon a previously developed scenario archi-
tecture describing five alternative trajectories of the Ecua-
dorian entrepreneurial ecosystem toward 2040 (Hernandez,
Bas, 2026). The present study uses these scenarios as struc-
tured analytical environments to evaluate the robustness
of alternative ecosystem identities. The research design is
therefore sequential and integrative, combining prior sce-
nario construction with a structured identity evaluation
process based on expert judgment and rule-based classifica-
tion. To enable systematic comparison, each scenario was
translated into a standardized structural profile defined by
these four analytical dimensions, consistent with scenario-
based analytical approaches in strategic foresight (van der
Heijden, 2005).

Expert panel and the source of analytical knowledge. The
analytical process was conducted by a panel of 10 experts
selected through a competence-based evaluation procedure.
The use of structured expert panels in foresight and decision
contexts is widely supported in the literature (Okoli, Paw-

lowski, 2004; Hsu, Sandford, 2007). The expert competence
coeflicient (K), incorporating both knowledge (Kc) and
argumentation (Ka), was used as a selection criterion, and
only participants with K > 0.8 were retained.

The final panel achieved an average competence coeflicient
of 0.92, ensuring a high level of expertise and analytical reli-
ability. Importantly, the same panel participated in both the
original scenario construction and the Identity Wind Tun-
neling analysis. This continuity ensured interpretive coher-
ence between the definition of scenario structures and the
evaluation of identity—scenario compatibility, reducing epis-
temic inconsistencies across the research stages.

Adaptation of Identity Wind Tunneling to the ecosystem level.
For the aims of our analysis, ecosystem identities are under-
stood as coherent combinations of governance structures,
innovation capacity, financing mechanisms, and market
integration patterns (Stam, 2015; Stam, van de Ven, 2021).
This adaptation allows for the evaluation of systemic config-
urations across multiple plausible futures while maintaining
the core analytical logic of the method.

The application of Identity Wind Tunneling followed a struc-
tured five-stage protocol (Table 1). Each stage incorporated
a predefined discussion guide to ensure the consistency,
transparency, and replicability of expert deliberation. This
structured elicitation process is consistent with established
approaches to the expert-based evaluation and Delphi-type
methodologies (Okoli, Pawlowski, 2004; Hsu, Sandford,
2007), ensuring that expert judgments were guided by ex-
plicit analytical questions rather than intuitive reasoning.

Operationalization of analytical dimensions. Compatibility
between the identities and scenarios was assessed across
four analytical dimensions: governance coordination, in-
novation capability, financing structures, and market inte-
gration. Each dimension was operationalized as an ordinal
scale reflecting increasing levels of structural complexity and
institutional development. The four analytical dimensions
used in this study were not arbitrarily defined. Rather, they
were derived from the prior scenario construction process
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reported in (Hernandez, Bas, 2026), where they emerged as
the most structurally influential and recurrent dimensions
across the system. These dimensions synthesize the results
of the structural and morphological analyses conducted in
the previous study, in which a broader set of drivers was sys-
tematically reduced and organized into higher-order analyt-
ical categories. The present research does not replicate that
process but adopts its results as an empirically grounded an-
alytical framework, ensuring continuity and coherence be-
tween scenario construction and identity evaluation. These
dimensions were used as the basis for evaluating alignment
between identity requirements and scenario conditions.
Compatibility assessments were therefore grounded in sys-
tematic dimension-by-dimension comparison rather than
holistic or impressionistic judgment.

Compatibility classification scale and decision rules. The
classification of identity-scenario interactions followed a
rule-based algorithm derived from the degree of alignment
across the three analytical dimensions (Goodwin, Wright,
2001):

o Adequate: alignment across all or most dimensions
without major structural contradictions.

o Conditional: partial alignment with identifiable mis-
matches requiring institutional adjustment.

o Inadequate: fundamental inconsistencies across one or
more critical dimensions.

Experts were required to justify each classification by ex-
plicitly referencing the dimensions in which alignment or
mismatch occurred, ensuring consistency and comparabil-
ity across evaluations.

Structured interpretive debate and coordination procedure.
The evaluation process combined independent expert judg-
ment with structured deliberation. In the first round, all
experts assessed identity—scenario interactions individually.
These preliminary classifications were then compared, and
only divergent or borderline cases were selected for discus-
sion. During structured interpretive debate sessions experts
presented dimension-based justifications for their classifica-
tions. Disagreements were analyzed explicitly in terms of
structural alignment. Convergence was achieved through
consensus or justified majority agreement. This coordina-
tion mechanism ensured that final classifications reflected
reasoned evaluation rather than unexamined agreement.
The roles of the research team and the expert panel were ex-
plicitly differentiated throughout the analytical process. The
authors, acting as foresight facilitators, were responsible for
designing the analytical protocol, structuring the evaluation
matrices, and moderating the online workshops. The expert
panel, in turn, was responsible for generating the substan-
tive analytical judgments, including the interpretation of
scenario conditions, the evaluation of identity requirements,
and the classification of identity—scenario interactions. Final
compatibility assessments were therefore derived from ex-
pert-based reasoning, while the authors ensured procedural
consistency and methodological rigor without intervening
in the content of the evaluations.

Bias control and reliability procedures. Several mechanisms
were implemented to control cognitive and social biases.
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Independent initial assessments reduced anchoring and
conformity effects, while restricting discussion to divergent
cases minimized unnecessary convergence dynamics. The
requirement to justify classifications at the level of each ana-
Iytical dimension ensured transparency and reduced the in-
fluence of dominant opinions. Additionally, the use of stan-
dardized scenario profiles ensured that all experts operated
under the same interpretive framework, limiting variability
arising from ambiguous scenario interpretation. These pro-
cedures collectively enhanced the reliability and robustness
of the evaluation process.

Robustness assessment and sensitivity analysis. Robustness
was assessed by counting the number of scenarios in which
each identity remained viable, considering both adequate
and conditional classifications. This approach reflects the
capacity of an identity to maintain coherence under varying
structural conditions. To evaluate the stability of the results,
a sensitivity analysis was conducted by varying classification
rules and aggregation procedures. Alternative specifications
included:

e astrict viability criterion (adequate only),
e a weighted scoring scheme,

e and a penalized criterion accounting for incompatibili-
ties in advanced scenarios.

This multi-criteria approach ensured that the identification
of the most robust ecosystem identity was not dependent on
a single evaluation rule.

Completeness of the identity set. The set of five ecosystem
identities was validated through an expert-based closure
procedure. During the identification phase, experts were ex-
plicitly asked whether additional identities would represent
structurally distinct configurations rather than variations of
those already defined.

All proposed alternatives were evaluated against the existing
identities and found to be reducible to them. This process
confirmed that the selected identities exhaust the relevant
space of plausible ecosystem configurations within the ana-
Iytical framework of the study.

Results

Application of the Identity Wind Tunneling procedure

The Identity Wind Tunneling analysis was conducted by sys-
tematically evaluating the compatibility between five can-
didate ecosystem identities and five previously developed
scenarios describing alternative trajectories of the Ecua-
dorian entrepreneurial ecosystem toward 2040 (Herndndez,
Bas, 2026). Each scenario was translated into a standardized
structural profile based on these four dimensions (see table
2), allowing identity requirements and scenario conditions
to be compared under equivalent analytical criteria.

Structural characterization of the scenarios

The five scenarios describe a progressive transformation of
the entrepreneurial ecosystem from fragmented and weakly
coordinated conditions toward highly articulated, innova-
tion-intensive configurations. Each scenario embodies a dis-
tinct structural arrangement across governance, innovation
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Table 2. Scenario Architecture and Structural Conditions

Ecosystem Robustness dimensions

Ecosystem structural

S .
cenario Governance Innovation Financing Market profile
S1 Fragmented Low Low Informal Local D??égfcsltlg;ed
S2 Transitional Medium-Low | Medium-Low Emerging Local-Regional Partial coordination
S3 Strategy-driven Medium Medium Structured Regional Clgsgiéﬁggggh
SOCOTTATEICT High High Diversified Regional-Global Innovation ecosystem
innovation g g versifie egional-Globa ovation ecosyste
S5 Science-tech Very high Very high Advanced Global Knowledge-driven

Source: Authors’ elaboration based on expert panel interpretation.

capacity, financing mechanisms, and market integration,
forming a coherent gradient of ecosystem maturity. This
structural gradient is analytically critical, as it establishes the
range of institutional conditions within which ecosystem
identities are evaluated. Early-stage scenarios are character-
ized by limited coordination and low innovation capability,
whereas advanced scenarios incorporate high levels of sys-
temic integration and technological sophistication, thereby
imposing progressively stricter structural requirements on
viable ecosystem configurations.

Configuration of the candidate ecosystem identities

Five candidate ecosystem identities were identified as alter-
native systemic orientations derived from structural drivers,
scenario logic, and expert interpretation. Each identity rep-
resents a distinct developmental logic, defined by a specific
configuration of governance coordination, innovation ca-
pability, financing structure, and market integration, as de-
tailed in Table 3. These configurations capture qualitatively
different systemic orientations, particularly in the role as-
signed to innovation and coordination as organizing prin-
ciples. While some identities reflect low-complexity entre-
preneurial dynamics, others require advanced institutional
alignment and technological capability, creating differenti-
ated compatibility patterns across scenarios.

Identity-scenario compatibility matrix

Each identity-scenario interaction was evaluated through a
structured comparison of identity requirements and scenar-
io conditions across the four analytical dimensions. Experts
first conducted independent assessments for all interactions,

system

after which only divergent or borderline classifications were
subjected to structured interpretive debate. During these
deliberations, experts were required to justify their assess-
ments explicitly at the level of each dimension, ensuring
that final classifications were grounded in articulated rea-
soning rather than intuitive judgment. The classification of
each interaction followed a rule-based algorithm founded
on the degree of structural alignment. Interactions were
considered adequate when alignment was observed across
all or most dimensions without major contradictions, con-
ditional when partial alignment required institutional ad-
justments, and inadequate when structural inconsistencies
rendered the identity implausible under the scenario condi-
tions. The resulting compatibility structure is presented in
Table 4. The matrix reveals a non-trivial structural pattern.
Identities characterized by low coordination and limited
innovation capacity are only viable in early-stage scenarios,
while identities grounded in innovation progressively gain
compatibility as ecosystem conditions improve. Notably, the
innovation-driven identity is the only configuration that
avoids structural incompatibility across all scenarios, exhib-
iting only partial constraints in the most fragmented context.
This distinguishes it from the global startup and science-
tech identities, whose viability collapses under intermediate
conditions, and from the fragmented and regional identities,
which fail to scale into advanced configurations.

Robustness assessment of the ecosystem identities

Robustness was assessed by aggregating the compatibility
outcomes derived from the evaluation of identity—scenario
interactions. Specifically, each identity’s robustness corre-

Table 3. Ecosystem Identity Configurations and Structural Requirements

Ecosystem Robustness dimensions

Identity 2 . 5 Core orientation
Governance Innovation Financing Market
Fragmented Low Low Informal Local Survival-driven
Regional Medium Medium Mixed Regional Gradual integration
Innovation-driven | Medium-High High Diversified Regional-Global Innovation-centered
Global startup High High Venture capital Global International scaling
Science-tech High Very high Innovation finance Global Knowledge-based

Source: authors.
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Table 4. Identity-Scenario Compatibility Matrix

Ecosystem identity Scenario 1 Scenario 2
Fragmented ecosystem Ade:uate Conditional
Regionally integrated ecosystem " de:uate " deZuate
Innovation-driven ecosystem Conditional " deZuate
Global startup ecosystem Ina dguate Conditional
Science-tech ecosystem g T

Legend - degree of compatibility

Scenario 3 Scenario 4 Scenario 5
® @ ®
Inadequate Inadequate Inadequate

. @ ®
Conditional Inadequate Inadequate
L L L
Adequate Adequate Adequate
L L L
Adequate Adequate Adequate

. L L
Conditional Adequate Adequate

Adequate ({)) — alignment across all or most dimensions without major structural contradictions.

Conditional ({_ ) — partial alignment with identifiable mismatches requiring institutional adjustment.

Inadequate (‘) — fundamental inconsistencies across one or more critical dimensions.

Source: authors’ elaboration based on expert panel consensus.

sponds to the number of scenarios in which it remains vi-
able, considering both adequate and conditional classifica-
tions. The resulting distribution is summarized in Table 5.
The robustness structure confirms that the innovation-driv-
en ecosystem exhibits the highest level of viability, remain-
ing compatible across all scenarios. Importantly, this result
is not merely a function of favorable conditions in advanced
scenarios, but of its capacity to maintain alignment under
both intermediate and high-complexity configurations. In
contrast, identities requiring either minimal or highly spe-
cialized institutional conditions display narrower viability
ranges, reflecting structural dependence on specific ecosys-
tem states.

Sensitivity analysis

The stability of the robustness assessment was evaluated
through a multi-criteria sensitivity analysis in which classifi-
cation rules and aggregation procedures were systematically
varied. Alternative specifications included a strict viability
criterion considering only adequate classifications, a weight-
ed scoring scheme, and a penalized criterion accounting
for incompatibilities in advanced scenarios. The results of
these tests are presented in Table 6. The invariance of rank-
ings across all specifications indicates that the robustness
structure is not sensitive to the definition of viability or the

weighting of classification categories. While identities as-
sociated with advanced institutional requirements exhibit
greater score variability under stricter criteria, their relative
positions remain unchanged. This confirms that the domi-
nance of the innovation-driven configuration is not an ar-
tifact of the evaluation rule, but a stable outcome derived
from the underlying compatibility structure.

Identification of the strategic ecosystem identity

The innovation-driven entrepreneurial ecosystem emerges
as the strategic identity capable of maintaining coherence
across the widest range of plausible futures. This result is not
only reflected in its maximal robustness score, but also in
its distinctive compatibility profile, characterized by the ab-
sence of structural breakdowns across scenarios and by its
consistent alignment across the four analytical dimensions.
In particular, its viability is sustained by a balanced configu-
ration combining medium-to-high governance coordina-
tion, high innovation capability, diversified financing struc-
tures, and regional-to-global market integration, which al-
lows it to remain operational under both constrained and
advanced institutional conditions.

A closer examination of the compatibility matrix reveals that

this robustness is not uniform but structurally grounded. In
the most constrained scenario (S1), the innovation-driven

Table 5. Robustness Scoring of the Ecosystem Identities

Number of viable compatibility cases

Identity . Total viable Robustness
L Adequate . Conditional
Fragmented 1 1 2 Low
Regional 2 1 3 Moderate
Innovation-driven 4 1 5 Very high
Global startup 3 1 4 High
Science-tech 2 1 3 Moderate

Note: For the legend describing the compatibility statuses of the ecosystem identity with the scenario context see Table 4.

Source: authors.
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Table 6. Sensitivity Analysis of Robustness Rankings

Compatibility criteria Scoring

Identity . X
Baseline ({) + () Strict () Weighted Penalized

Fragmented 2 1 3 2

Regional 3 2 5 4

Innovation-driven 5 4 9 9

Global startup 4 3 7 6

Science-tech 3 2 5 4

Note: For the legend describing the compatibility statuses of the ecosystem identity with the scenario context see Table 4. Ranked stabilities in all the cases

can be defined as “stable”

Source: authors.

identity is classified as conditional due to partial misalign-
ment in governance coordination and innovation capabil-
ity, where systemic fragmentation limits the full deployment
of innovation processes. However, this misalignment is not
structural but transitional, as the identity does not require
tully consolidated institutions to remain viable.

As ecosystem conditions improve (S2-S5), alignment be-
comes progressively complete, particularly in the dimen-
sions of innovation capability and financing structures,
which act as enabling mechanisms for systemic adaptation.
This progressive alignment across scenarios explains why
the innovation-driven configuration avoids the structural
incompatibilities observed in other identities.

A comparative reading of compatibility patterns further
clarifies the limitations of alternative configurations. Frag-
mented and regionally integrated identities remain viable
only under low- and medium-complexity conditions be-
cause their structural configurations rely on limited coordi-
nation and modest innovation capacity.

As scenarios evolve toward higher levels of systemic inte-
gration (54-S5), these identities become incompatible due
to their inability to scale governance structures, upgrade
financing mechanisms, and integrate into broader mar-
kets. Conversely, global startup and science-tech identities
exhibit the opposite constraint: they require high levels of
governance coordination, advanced innovation systems,
and sophisticated financing structures — conditions that
are absent in the early and intermediate scenarios (S1-S2),
leading to structural incompatibility in those contexts. In
contrast, the innovation-driven configuration occupies an
intermediate but strategically flexible position within the
structural gradient defined by the scenarios. Rather than
depending on either minimal or highly advanced institu-
tional conditions, it is anchored in a set of dimensions that
can expand progressively as the ecosystem evolves. Its gov-
ernance requirements are sufficient but not excessive, its
innovation base is strong yet not exclusively science-driven,
and its financing structure allows for diversification without
requiring fully developed venture capital ecosystems. This
combination enables the identity to function as a bridging
configuration, capable of maintaining systemic coherence
across different stages of ecosystem development.

Therefore, the strategic relevance of the innovation-driven
ecosystem does not lie in representing the most advanced or

idealized configuration, but in its capacity to remain viable
under structurally heterogeneous conditions. Its robustness
emerges from adaptability rather than optimality, positioning
it as the only identity capable of sustaining continuity across
fragmented, transitional, and advanced ecosystem states
without incurring fundamental structural contradictions.

Discussion and Conclusion

The results reflect the systematic application of the analyti-
cal protocol defined in the methodological section. This en-
sured consistency and transparency in expert assessments at
all stages, minimized the influence of cognitive biases, and
ensured sufficient comprehensiveness and diversity in the
ecosystem profiles and scenario conditions under study.

The results show that the innovation-driven ecosystem is the
only configuration capable of maintaining coherence across
all scenarios, but this finding should not be interpreted as
a normative preference for innovation. Rather, it reflects
the structural property of ecosystem configurations. While
existing literature emphasizes the role of aligned ecosystem
elements in generating entrepreneurial outcomes (Stam,
van de Ven, 2021), the present findings suggest that robust-
ness depends not on the optimal configuration of these el-
ements, but on their ability to remain functionally aligned
under heterogeneous institutional conditions. This distinc-
tion becomes clearer when contrasted with other identity
configurations. Science-tech and global startup ecosystems,
frequently associated with high-performance innovation
systems, require advanced institutional conditions such as
strong governance coordination, sophisticated financing
mechanisms, and mature knowledge infrastructures. This
aligns with previous findings that ecosystem performance
is contingent upon the interaction between institutional ca-
pacity and resource availability (Mack, Mayer, 2015). How-
ever, the results show that such configurations are structur-
ally fragile under constrained conditions, as they depend
on thresholds that are not consistently present across all
scenarios. By contrast, the innovation-driven configuration
demonstrates what can be understood as structural flexibil-
ity. Rather than relying on highly specific institutional ar-
rangements, it operates within a broader range of conditions,
maintaining viability even when coordination and innova-
tion capacity are only partially developed. This finding com-
plements evolutionary perspectives on entrepreneurial eco-

94 | FORESIGHT AND STI GOVERNANCE | Vol.20 No 2 | 2026



systems, which emphasize path dependence and gradual ca-
pability accumulation rather than linear transitions toward
advanced models (Mack, Mayer, 2015; Alvedalen, Boschma,
2017). In this sense, robustness emerges not from reaching
an optimal state, but from sustaining coherence across dif-
ferent stages of development.

The results of our comparative analysis of ecosystem identi-
ties can also be interpreted through the concept of struc-
tural uncertainty (Knight, 1921; North, 1990). Ecosystem
configurations that require highly stable and coordinated
institutional environments are more vulnerable to disrup-
tion, whereas configurations that can operate under incom-
plete or evolving institutional conditions exhibit greater re-
silience. The innovation-driven ecosystem reflects this latter
characteristic, as its viability does not depend on fully con-
solidated institutional arrangements.

From a comparative perspective, these findings are consis-
tent with patterns observed in emerging entrepreneurial
ecosystems, where high levels of entrepreneurial activity co-
exist with uneven institutional development. Research has
shown that ecosystem structures vary significantly across
contexts, reflecting differences in governance, financing,
and innovation capacity (Spigel, 2017; Wurth et al., 2022).
Within this heterogeneity, ecosystems that rely on scalable
and adaptable configurations are more likely to sustain de-
velopment across changing conditions. The Ecuadorian case
analyzed in this study reflects this broader pattern, support-
ing the analytical relevance of the findings beyond a single
national context.

The study also contributes to the methodological literature
by extending Identity Wind Tunneling to ecosystem-level
analysis. While the method was originally developed to
assess organizational identity across scenarios (Fergnani,
Sweeney, 2021), its application here demonstrates that iden-
tity can be conceptualized as a systemic property emerging
from the alignment of multiple structural dimensions. This
is consistent with ecosystem perspectives that emphasize
distributed coordination among heterogeneous actors rath-
er than centralized control (Spigel, 2017). By operationaliz-
ing identity through governance, innovation, financing, and
market integration, this study provides a concrete basis for
evaluating systemic coherence under uncertainty.

These findings have direct implications for policy design.
Rather than attempting to replicate advanced innovation
models that depend on highly specific institutional con-
ditions, policymakers in emerging ecosystems may ben-
efit from strengthening innovation capability as a systemic
function. This includes improving coordination among ac-
tors, expanding access to diversified financing mechanisms,
and reinforcing linkages between knowledge institutions
and markets. Such an approach aligns with the idea that eco-
system development depends upon the interaction of multi-
ple structural elements rather than on isolated interventions
(Stam, 2015). As previous research suggests, the effective-
ness of ecosystem components depends on the broader in-
stitutional context in which they operate (Queissner et al.,
2025). Overcoming these constraints is therefore essential
for expanding the range of viable ecosystem identities.
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Finally, the findings raise important questions regarding
generalizability. While the analysis is grounded in a specific
national context, the identification of robustness as a func-
tion of structural flexibility suggests that similar dynamics
may be present in other emerging ecosystems. However,
further research is required to test the applicability of the
Identity Wind Tunneling approach across different institu-
tional settings and to examine how variations in ecosystem
structure influence identity robustness.

This study advances the analysis of entrepreneurial ecosys-
tems by demonstrating that robustness is not determined by
the optimality of a configuration under specific conditions,
but by its capacity to remain viable across structurally dis-
tinct future environments. By applying the Identity Wind
Tunneling approach at the ecosystem level, these findings
show that an innovation-driven configuration is not inher-
ently superior, but structurally more adaptable, as it operates
within a broader range of institutional conditions than alter-
native configurations that depend on highly specific gover-
nance, financing, and innovation thresholds. This reframes
the evaluation of ecosystem development from a search for
optimal models to an assessment of configurational viability
under uncertainty. The results contribute conceptually by
redefining ecosystem identity as an emergent property aris-
ing from the alignment of governance coordination, inno-
vation capability, financing structures, and market integra-
tion. Unlike organizational identity, which can be centrally
articulated, ecosystem identity reflects distributed coordi-
nation among heterogeneous actors and evolves through
interactions under changing institutional conditions. This
perspective clarifies the distinction between structural con-
figuration, systemic orientation, and identity, and provides
an operational basis for analyzing how ecosystems maintain
coherence across multiple futures. By extending the appli-
cability of Identity Wind Tunneling beyond organizational
contexts, the research demonstrates that the method can be
adapted to complex socioeconomic systems by redefining
identity as a systemic construct and by grounding its evalu-
ation in observable structural dimensions. In this sense, ro-
bustness emerges as a function of structural flexibility, which
allows configurations to remain viable despite institutional
variability and uncertainty.

This study identifies a set of institutional barriers that con-
strain the viability of advanced ecosystem configurations.
These include limited access to diversified financing mecha-
nisms, weak coordination between public and private actors,
insufficient integration between knowledge institutions and
productive sectors, and restricted participation in interna-
tional markets. These barriers reduce the feasibility of sci-
ence-tech and global startup configurations, which require
higher levels of systemic maturity. Addressing these con-
straints requires moving beyond general recommendations
toward concrete implementation mechanisms.

Strengthening governance coordination can be achieved
through the creation of formal articulation platforms link-
ing public institutions, universities, and private actors.

Expanding financing structures requires the development of
venture capital ecosystems, public co-investment schemes,
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and alternative financing instruments adapted to early-stage
ventures.

Nevertheless, this study has limitations. The evaluation of
identity robustness is based on structured expert judgment,

which, despite methodological controls, remains interpre-
tive in nature. Additionally, the scenario architecture re-
flects a specific national context, which may influence the
configuration of structural conditions. Future research
should extend the application of Identity Wind Tunneling
to multiple ecosystems and incorporate complementary
quantitative indicators to assess the relationship between
structural configurations and ecosystem performance.

Enhancing innovation capability depends on reinforcing uni-
versity—industry collaboration, applied research programs,
and technology transfer mechanisms.

Finally, improving market integration involves facilitating
internationalization processes and strengthening participa-
tion in global value chains.

From a comparative perspective, these findings suggest that
the observed pattern is not exclusive to the Ecuadorian case
but reflects broader dynamics present in emerging entrepre-
neurial ecosystems. In contexts characterized by high entre-
preneurial activity combined with uneven institutional de-
velopment, configurations that rely on structural flexibility
are more likely to sustain coherence across different trajec-
tories. This supports the analytical relevance of the study for
other ecosystems facing similar structural conditions, while
also indicating that the applicability of the findings depends
on the institutional characteristics of each context.

Overall, this study demonstrates that analyzing entrepre-
neurial ecosystems through the lens of identity robustness
provides a more nuanced and operational approach to un-
derstanding long-term development under uncertainty. By
shifting the focus from identifying optimal configurations
to evaluating viable ones across multiple futures, this re-
search offers both a conceptual and practical contribution
to the design of adaptive and resilient entrepreneurial eco-
systems
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