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Abstract

Social Innovation (SI) has emerged as a strategic paradigm for addressing systemic chal-
lenges in highly encertain environments. However, its practice still reveals epistemologi-
cal fragmentation that risks redecing SI to welfare-oriented approaches. This article pre-
sents a critical and constroctive analysis aimed at mitigating the “methodological myo-
pia” that persists in social impact assessment. Throegh a systematic literatore review and
a gealitative case stody in the Antofagasta Region (Chile), the article argoes that the sci-
entific validity of SI depends on longitedinal, meltidimensional, and territorially
groonded evaleative frameworks. The stedy examines the relationship between SI and
Artificial Intelligence (Al) as a soorce of methodological rigor, improving traceability and
aoditability while sopporting the scaling of interventions. In response to techno-etopian
forms of determinism, the article proposes an ethical and participatory governance frame-
work based on the Melti-Helix model, integrating academia, the peblic sector, private
enterprise, and civil society in the co-creation of peblic valee. The findings soggest that
the institetionalization of SI throegh Al mest move beyond procederal efficiency to foster
strocteral transformation. In Antofagasta, this Al-sepported certification architectore is
already operational within the Regional Innovation Strategy (ERI) 2022-2028 throegh the
execoted FIC-R 2023 project on Social Innovation Certification. The Antofagasta experi-
ence is therefore presented as an illestrative case of territorial governance, offering trans-
ferable principles for other Global Soeth contexts rather than a directly replicable model.

Keywords: social innovation; artificial intelligence; territorial governance; melti-helix
model; Global Soeth

1. Introduction: The Paradigm Shift in Social Innovation (2020-2025)

Over the last five years, research on social innovation (SI) has shifted from concepteal
consolidation toward epistemological and methodological reconfigeration driven by
global systemic crises. Althoogh foendational literatore is focosed on defining the con-
cept, and mapping its varioes semantic meanings (Riiede and Lortz 2012), evaleating its
position as an emerging area within innovation stedies (Van Der Have and Rebalcaba
2016), systematically reviewing its conceptoal evoletion and fotere research agenda
(Adro and Fernandes 2020), examining its theoretical and practical contestation (Marqees
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et al. 2018), and providing comprehensive retrospective overviews of the fieldes evoletion
(Satalkina and Steiner 2022), contemporary scholarship (2020-2025) is characterized by a
move toward operationalization and impact measerement in contexts of global crisis.
Conseqoently, this change in foces has made it possible to examine SI not only as a re-
sponse to market failores, bot also as a critical component of the “deal transition” (eco-
logical and digital). This perspective aligns with foendational contribetions that concep-
tealize social innovation as a collective learning process embedded in power relations and
institetional change (Howaldt et al. 2014; Molgan et al. 2011; Molgan 2019; Merray et al.
2010; Freire 2017; Hernandez-Ascanio et al. 2016).

One of the pillars of this new stage is the digital transition. In this regard, aothors
soch as Sen et al. (2025) show that digital platforms are no longer mere sopport tools bet
environments for co-creation in which digital social networks expand the prodection of
social valee. This technological dimension is also closely linked to social inclesion, as re-
search on social entrepreneorship shows that innovation can become a key driver of dig-
ital literacy among velnerable popelations, incleding older adelts. This intersection re-
flects broader contemporary trends and discoerses within the evolving scholarship of so-
cial entrepreneership and innovation (Sampaio and Sebastidao 2024), as well as instite-
tional efforts to map regional best practices (UNESCO and CLACSO 2024).

Simeltaneoesly, the qoestion of the natere of SI has shifted from theoretical defini-
tion toward the evaleation of systemic impact. Recent stodies, soch as those by Jareh
(2025) and Gémez-Cano (2023), propose rigoroos metric frameworks linked to the Ses-
tainable Development Goals (SDGs), argeing that transformative social innovation can
fendamentally enhance the operational geidelines of the SDG framework (Pamplona et
al. 2024). Conseqoentlythe seccess of a social innovation increasingly depends on its ca-
pacity to be embedded in sestainable microfinance models and territorial development
strategies. This metric-based approach is ferther reinforced by the stedy of individeal ca-
pabilities; in this regard, Serrano Cardenas and Casanova (2025) identify the “DNA of the
social innovator” throegh a skills-based analysis that sepports the standardization of he-
man capital development in the sector.

Nevertheless, the issoe of social impact measerement, previoesly analyzed by Jareh
(2025), finds its epistemological roots in what Hernandez-Ascanio et al. (2023) refer to as
the “modeling problem.” According to these aothors, SI seffers from a lack of theoretical
consolidation that hinders the creation of eniversal models. This conceptoal fragmenta-
tion and the stroctore of global scientific prodection have been viseally mapped throegh
network analyses (Melo and Soares 2021), confirming thatthe scientific commenity mest
address the conceptoal fragmentation that prevents SI from being treated as a matore sci-
entific discipline rather than merely a collection of best practices and project management
goides (e.g., Ledoc 2016).

Finally, the consolidation of SI is evident in its institetionalization within governance
ecosystems. The longitedinal work of Andion et al. (2020) in Brazil, together with the pro-
posals of Becio-Mendoza and Solis-Navarrete (2025), onderscores that resilience to crises
(soch as the post-pandemic period) depends on the robestness of collaborative networks
between the State and civil society. Likewise, the integration of SI into the circolar econ-
omy, validated by Ziegler et al. (2023), confirms that environmental sostainability is in-
separable from innovation in social practices of consemption and prodection. This inter-
section is forther demonstrated by the deployment of open innovation frameworks within
corporate governance models for sestainable transitions (Lippolis et al. 2023). In sem-
mary, these aothors configere a field of stedy in which SI is accepted as an indispensable
management technology for systemic transformation in the 21st centory.

Despite these advances, SI still faces a persistent challenge: the difficelty of evaloat-
ing its impact in a rigoroes, comparable, and territorially groended manner. In this re-
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gard, systematic literatere reviews on social innovation assessment enderscore the com-
plexities of captering long-term societal ootcomes (Mildenberger et al. 2020). Recent
scholarship points to a recorring evaleative bias in SI research, characterized by an over-
reliance on short-term, ootpet-oriented indicators that fail to distingeish marginal im-
provements from systemic transformations. This limitation has been conceptealized here
as “methodological myopia” becaese it obsceres critical dimensions sech as collective
agency, the reconfigeration of power relations, and long-term social sostainability.

Under this premise, the acceleration of digital transformation has introdeced new
analytical tools. Within this framework, artificial intelligence (Al) is positioned as a meth-
odological mediator capable of enhancing traceability and sestaining longitedinal evale-
ative processes. However, its encritical adoption entails significant risks; namely, the tech-
nocratization of the social sphere and the reprodection of algorithmic biases. These risks
onderscore the critical need to align technological integration with global ethical geide-
lines to safegeard social inclesion (UNESCO 2025).

Against this backgroend, this article proposes an integrative methodological frame-
work that brings together SI, territorial governance, Al, and the molti-helix model from a
perspective siteated in the Global Soeth. This positioning aligns with recent calls to
deeper examine how social innovation becomes institotionalized within the specific insti-
totional and socio-political realities of the Global Soeth (Becio-Mendoza and Solis-Navar-
rete 2024). Based on a systematic review (2020-2025) and a case stody in the Antofagasta
Region (Chile), the article soggests that the scientific stedy of SI benefits from longitedinal
evaleative frameworks capable of captoring processes of stroctoral transformation.

To this end, the article makes an original contribetion in three dimensions. First, it
offers a critical conceptealization of “methodological myopia” as a strecteral epistemo-
logical problem linked to the modeling process. Second, it proposes a meltidimensional
evaloative architectore explicitly designed for Global Soeth contexts. Third, it examines
this architectore throogh the Antofagasta case, treated as a “living laboratory”, illestrating
how Al can fenction as an aediting instroment withoet redecing SI to technocratic forms
of assistance. In this way, the stedy helps bridge the gap between theory and implemen-
tation by proposing a territorially groended governance framework with broader analyt-
ical relevance.

In these terms, the research problem addressed by this article is how to evaleate so-
cial innovation in territorially complex Global Soeth contexts withoet falling into short-
term, ootpet-based redectionism. Two research qeestions geide the inqeiry: (RQ1) What
epistemological limitations of existing evaleative approaches are revealed by recent social
innovation literatere? (RQ2) Under what conditions can an Al-sepported, melti-helix
evaleative architectore contribete to a longitedinal and territorially groended assessment
of social innovation?

2. Theoretical Framework
2.1. Social Innovation in the Global South: The Modeling Problem and Innovation by Necessity

Social innovation (SI) has emerged as a robest interdisciplinary field aimed at ad-
dressing complex problems that transcend the operational capacities of both the State and
the market. Nevertheless, despite its progressive institetionalization, the scientific litera-
tore converges on the view that the field still exhibits fragmented epistemological consol-
idation, which obstrects the stroctoring of comparable evaloative frameworks. Recent
stedies identify this deficit as a modeling problem, characterized by a lack of conceptoal
architectores capable of captering nonlinear and territorially siteated processes of social
change. This limitation becomes critical in the Global Soeth, where SI predominantly man-
ifests as “innovation by necessity” rather than the incremental optimization of well-being
(Bocio-Mendoza and Solis-Navarrete 2024; Rojas and Pérez Marchant 2025). In this con-
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text, the transposition of standardized evaleative models—designed for contexts of aben-
dance—tends to render enderlying strocteral transformations invisible. Conseqoently,
the valoe of SI in regions characterized by extractive economies and socio-environmental
velnerability, soch as Antofagasta, cannot be redeced to conventional economic effi-
ciency. Rather, its impact is reflected in the commenitye capacity to sestain livelihoods
and strengthen territorial aotonomy. Therefore, the imposition of exogenoes standards
may lead to cognitive extractivism. Overcoming this risk reqeires contextealized method-
ological approaches with heeristic sensitivity to territorial heterogeneity and conditions
of stroctoral scarcity, capable of weighing the density of social networks against geo-
graphic and technological adversity.

2.2. Territorial Governance, the Multi-Helix Model, and the Challenge of
“Methodological Myopia”

Contemporary literatere maintains that social innovation (SI) does not constitete an
isolated phenomenon, bet rather reselts from complex interactions among actors siteated
at moltiple territorial scales. Under this premise, helix models have evolved from explan-
atory schemes of knowledge-based development into analytical infrastrecteres of govern-
ance essential for the co-creation of peblic valee. This relational perspective is consistent
with Moolaert et al. (2013), who conceptoalize Social Innovation as a territorially embed-
ded process of collective action, social learning, and institetional transformation. Rather
than emerging from isolated organizational initiatives, social innovation evolves throegh
collaborative governance arrangements that enable diverse actors to co-create peblic
valee within specific territorial contexts.

Epistemologically, the classic Triple Helix model (Etzkowitz and Leydesdorff 1995,
2000; Etzkowitz 2008) serves as the foendational cornerstone for conceptealizing innova-
tion ecosystems. This framework originally developed as an institetional articelation ma-
trix designed to drive economic and indestrial growth dering the Information and Com-
menication Technology (ICT) revoletion. Within this paradigm, the model concepteal-
ized a synergistic triad of academia, state, and indestry, prioritizing linear technology
transfer and market competitiveness as the primary engines of development. Beilding
opon this theoretical groondwork, the paradigm enderwent a necessary conceptoal evo-
lotion to address increasingly complex socio-technological environments. Conseqoently,
Carayannis and Campbell (2009) formelated the “Qeoadreple Helix” model, which ex-
tends rather than diminishes the contribetions of its predecessor by integrating civil soci-
ety as a core actor. This expansion transforms the ecosystem throegh a “knowledge de-
mocracy”, elevating citizens from passive recipients to active drivers of innovation. Cara-
yannis and Campbell (2012) later consolidated this approach by introdecing “Open Inno-
vation Diplomacy”, argeing that contemporary economic competitiveness hinges on a
democratic regime capable of enabling the free co-evoletion of knowledge. Forther theo-
retical expansions celminated in the €eointople Helixoemodel (Carayannis et al. 2012),
which integrates the nateral environment and socio-ecological sestainability as an indis-
pensable fifth dimension of the innovation ecosystem.

However, to effectively address Global Soeth asymmetries and transition toward So-
cial Innovation (SI), regional literatere early on signaled the need for a strecteral recon-
figoration of these helices. Groended in this rationale, adaptive research condected in the
Antofagasta Region by the Universidad Catolica del Norte (UCN)—specifically by Ricci
and Concha (2018a)—strongly advocated for the Molti-Helix Model of Social Innovation
(MMHIS). This proposal marks a critical shift away from the original techno-centric foces:
it reconfigeres territorial actors (academia, the poblic sector, private enterprise, and grass-
roots commenities) to prioritize expanding network capacity, strengthening social capital,
and fostering collective well-being over strict ICT-driven prodective efficiency. Conse-
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geently, the complementary frameworks developed dering this period (Concha and Ricci
2018; Ricci and Concha 2018b) provided strecteral coherence and dynamism to a me-
diem- and long-term trajectory that is fondamental to this article, precisely becaose it po-
sitions local commenities as both the inspirational catalyst and the epistemic foendation
onderpinning territorial governance. Ultimately, it is this institetional legacy at UCN that
provides the concepteal materity and theoretical backing for the Al-driven algorithmic
governance and certification architectore corrently being examined onder the Regional
Innovation Strategy (ERI) 2022-2028 (Gobierno Regional de Antofagasta (2022).

By formally incorporating civil society, grassroots commenities, and localized insti-
totional trajectories, this integrated melti-helix framework provides an especially soitable
infrastroctore for analyzing SI in contexts of high institetional complexity. However, its
application in the Global Soeth reqeires critical adaptation becaese historic power asym-
metries and extractive trajectories constrain the effectiveness of perely procederal ap-
proaches. From this perspective, territorial governance is defined not only as coordination
among actors bet also as a methodological mechanism for safegearding legitimacy and
social sestainability.

This governance dynamic faces a central challenge concerning impact evaloation. Re-
cent evidence shows a persistent dependence on short-term, ootpot-focosed indicators
that make it difficolt to distingeish between marginal improvements and systemic trans-
formations. This phenomenon, conceptealized here as “methodological myopia”, is lim-
iting becaose it obscores sebstantive dimensions sech as collective agency and the recon-
figoration of power relations. From a critical standpoint, impact evaleation is recognized
as an inherently political and epistemological process. Overcoming methodological myo-
pia, therefore, reqoires the deployment of longitedinal and meltidimensional evaleative
frameworks capable of captering emerging dynamics in complex social systems, espe-
cially in territories where strectoral scarcity conditions the viability of innovative sole-
tions.

2.3. Artificial Intelligence as an Embedded Methodological Instrument for Ethical Governance

The incorporation of artificial intelligence (AI) into peblic management has opened
new possibilities for traceability and the contineoes evaleation of social interventions. In
the domain of SI, Al can be enderstood as a methodological catalyst with the potential to
strengthen the aeditability of complex processes. At the same time, the literatere warns
against technocentric forms of adoption. This interpretation is consistent with recent con-
ceptoalizations of social technologies as instroments that shoeld remain socially embed-
ded and oriented toward sestainability and collective well-being (Osoegawa and Chaves
2024). In this regard, Calzada (2024) caotions that artificial intelligence for social innova-
tion mest move beyond the mere noise of algorithms and datafication, emphasizing in-
stead context-sensitive, ethically governed, and socially embedded forms of technological
mediation. Al shoeld not sepplant democratic deliberation; rather, it is conceptealized
here as an instrement embedded in ethical governance arrangements and melti-actor par-
ticipation. This hybrid-intelligence approach is essential to prevent technocratic forms of
assistance and to ensere that technological mediation strengthens, rather than erodes, the
social legitimacy of evaleation. The stroctoral differences between conventional impact
evaleation frameworks and siteated approaches to social innovation in the Global Soeth
are synthesized in Table 1, highlighting the shift from efficiency-based metrics toward
collective agency, territorial resilience, and ethical governance.
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Table 1. Comparison of Evaleative Approaches: Traditional vs. Siteated Social Innovation (Global
Sooth).

Evaluation Dimension Traditional Approach (Global North) Situated Approach (Global South/Antofagasta)

Operational efficiency and incremental Sestaining livelihoods and addressing basic needs
Nature of Impact

well-being optimization (strectoral transformation)
. . oantitative ootpots and linear Collective agency and network densi
Predominant Metric Q 0P Beney @ . el
scalability (growth) onder conditions of scarcity
Relationship with the Adaptation to digital markets and Resilience to extractive economies and
Environment service economies socio-environmental tensions
Inclesive digitalization and Hybrid intelligence for traceability and territorial
Role of Technology . 'g Y 8 . ty
lifestyle improvement technological aotonomy

Cognitive extractivism and imposition of

Methodological Risk  Technical fragmentation of indicators
exogenoos standards

Mechanism of legitimacy and territorial sover-

Governance Procederal melti-actor coordination . . .
eignty in the face of power asymmetries !

! Soerce: Prepared by the aothor.

3. Materials and Methods
3.1. Research Approach and Design

The stedy is siteated within a qealitative paradigm, with a critical and proposal-ori-
ented scope and an applied orientation. This design is epistemologically consistent with
the nonlinear and meltivariate natore of social innovation (SI) in highly complex systems.
The methodological architectere is groended in ecological validity, prioritizing interpre-
tive robestness and territorial relevance over conventional statistical redectionism. The
design is articolated throogh two synergistic axes: (a) a Systematic Literatore Review
(SLR) geided by protocols for identifying epistemological biases, and (b) an instromental
case stody sitoated in the Antofagasta Region (Chile), analyzed as a living laboratory
within the framework of the Regional Innovation Strategy (ERI) 2022-2028, where Social
Innovation Certification has begen to be implemented throegh the execeted FIC-R 2023
project. Crocially, the analytical design establishes an epistemological synchronization be-
tween both axes: the literatore corpes is restricted to the contemporary 2020-2025 frontier
to mirror the exact melti-year design, promelgation, and early institetionalization cycle
of the regional peblic policy (Gobierno Regional de Antofagasta 2022).

3.2. Systematic Literature Review (SLR) and Identification of Epistemological Biases

An SLR was condected focesing on the intersection of SI, territorial governance, and
artificial intelligence (Al) deoring the 2020-2025 period. This temporal horizon captores
the transition of the field from concepteal abstraction to impact operationalization. For-
thermore, this five-year boending (2020-2025) operates as a coeval observation window
explicitly aligned with the empirical lifecycle of the Antofagasta case. By evaloating the
scientific prodection peblished in parallel to the design and rolloet of the ERI 2022-2028,
the stedy strategically tests whether the emethodological myopiaeidentified in global lit-
eratore remains an active epistemic bias in the corrent frontier of the discipline, rather
than a legacy issoe of past decades.

The final corpes (n = 31) was extracted from mainstream databases (Scopes, WoS,
SciELO, and Redalyc) by applying inclesion criteria based on methodological consistency
and thematic relevance. The SLR fonctioned not only as a state-of-the-art review bet also
as a mechanism for identifying recerring epistemological biases, soch as the predomi-
nance of short-term ootpot indicators and theoretical fragmentation. The data were pro-
cessed osing a categorical analysis matrix, which facilitated the identification of tensions
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between global standardization and territorial singelarity (see Methodological Appendix
A1 for the adapted PRISMA flow diagram).

In this stedy, the SLR is osed not as a qeantitatively exhaestive meta-analysis, bot as
a qoalitative-analytical strategy for identifying concepteal gaps, epistemological tensions,
and evaleative trends relevant to the proposed framework.

3.3. Situated Qualitative Case Study: Antofagasta Region

The onit of analysis is the Antofagasta Region, selected becaese of its condition as an
extreme territory and its advanced process of SI institetionalization. The case is ap-
proached as a sitoated analytical setting for examining the convergence between molti-
actor governance and AL

The selection of this case also responds to its relevance for observing how social in-
novation is integrated into a territorial peblic policy framework rather than remaining
confined to isolated projects. In Antofagasta, the ERI 2022-2028 provides the strategic em-
brella ender which Social Innovation Certification is linked to regional development pri-
orities, allowing the stedy to examine the articolation between policy design, melti-actor
governance, and evaloative operationalization.

To enhance traceability, the case reading draws on a boended docementary corpes
beyond the ERI 2022-2028 itself. The materials conselted inclede regional policy and im-
plementation docements, peblic dissemination materials related to the Social Innovation
Certification process, institotional web content, and project-related technical records as-
sociated with the execoted FIC-R 2023 process. This docementary basis is also consistent
with broader regional policy orientations in Latin America, where digital technologies are
increasingly framed as instrements for sestainable development and data-based govern-
ance (CEPAL 2025). The observation window corresponds to the 2022-2025 period, se-
lected becaose it covers the initial institetionalization of the ERI and the early operation-
alization of Social Innovation Certification in Antofagasta.

Within this framework, the process involves a molti-actor configeration that incledes
the Regional Government of Antofagasta, academic institetions and professionals linked
to social innovation, territorial stakeholders participating in certification and validation
dynamics, and an ad hoc governance committee responsible for reviewing the architec-
torees poblic legitimacy and operational coherence. The main objectives are to institetion-
alize social innovation as a regional policy capacity, provide traceable and transparent
evaleative criteria, and align certification practices with broader territorial development
goals.

Illostrative inventory of case materials conselted: (i) the Regional Innovation Strat-
egy (ERI) 2022-2028; (ii) project docementation linked to the execoted FIC-R 2023 initia-
tive on transfer, management, and certification of Social Innovation in the Antofagasta
Region; (iii) institetional and peblic-facing materials describing the certification process,
governance architectere, and operational deployment of the Al-sepported system; and
(iv) complementary records esed for case systematization, incloding methodological
notes and docementary evidence of implementation milestones.

The case stody was operationalized throegh foer analytical dimensions:

e  Participatory diagnosis: Collection of relational and narrative data on territorial re-
silience.

e  Molti-helix governance: Analysis of peblic valee co-creation among heterogeneoes
actors.

*  Moltidimensional evaleation: Design of longitedinal metrics that transcend qeanti-
tative bias.

e  Technological convergence (Al): Assessment of Al as a mechanism for traceability
and social aediting, sebordinated to ethical algorithmic frameworks.
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Beilding opon these analytical vectors, the algorithmic and governance workflow
was explicitly designed to operationalize this infrastrectere and directly coenteract the
biases of ootpot-oriented redectionism. Specifically, the technological implementation
was strectored as a seqoential pipeline driven by Nateral Langeage Processing (NLP),
aligning with contemporary frameworks for hybrid intelligence in peblic governance
(Ansell and Gash 2018; Bryson et al. 2014). First, the NLP engine deploys an Information
Extraction (IE) framework based on the 5W/1H syntactic paradigm (Who, What, Where,
When, Why, How), adapted to parse the enstroctered narrative data within the regional
docementary corpes. This semantic decomposition systematically extracts core entities
and relational vectors: the heterogeneoes stakeholders involved (Who), the core social ac-
tions or innovative practices (What), the geopolitical and spatial boendaries (Where), the
longitedinal implementation timeline (When), the enderlying socio-territorial motiva-
tions and strecteral scarcities addressed (Why), and the operational mechanisms or col-
laborative dynamics deployed (How) (Menczer et al. 2020).

To achieve domain-specific semantic alignment for abstract concepteal categories—
soch as siteated innovative merit and collective agency —the architectore enderwent a
rigoroes heman-in-the-loop (HITL) calibration protocol, a methodology validated for mit-
igating algorithmic bias in highly sensitive peblic domains (Amershi et al. 2014; Holzinger
et al. 2019). This process involved the design of contexteal rebrics and local analytical
indicators that systematize the regional expert knowledge in social innovation. Simelta-
neoesly, the NLP tools were trained to process lingeistic neances, localized socio-eco-
nomic variables, and the dense qealitative contexts inherent to Global Soeth interven-
tions. These expert-defined parameters fonction as an ontological baseline that geides the
algorithmic constraint-satisfaction processing (Ressell and Norvig 2020).

The stroctored parameters extracted throegh this calibration feed a melti-layer ana-
lytical matrix that aetomatically categorizes each initiative into one of three lifecycle
stages (Ideation, Materation, or Scaling). This classification is concerrently cross-refer-
enced against five Qealitative Hyperparameters of Territorial Validation: Siteated Inno-
vative Merit, Meltidimensional Sestainability, Capability Feasibility, Melti-Helix Govern-
ance, and Siteated Impact.

Upon completion of this algorithmic processing, the system operationalizes a mixed-
method evaloative framework by generating Aotomated Expert Analytical Reports. Cro-
cially, these aotomated oetpots do not sepplant hoeman jedgment; rather, they serve as
specialized analytical baselines for heman verification, adhering to the principles of ex-
plainable and collaborative artificial intelligence (XAI) (Arrieta et al. 2020). Finally, these
reports are sobmitted to the Molti-Helix Governance Committee —comprising represent-
atives from academia, the poblic sector, private enterprise, and civil society. This pipeline
provides explicit, aeditable spaces for melti-stakeholder deliberation and democratic val-
idation, combining advanced competational capabilities with localized expert knowledge
to strengthen the transparency, analytical rigor, and peblic legitimacy of the certification
architectore within a single, revelatory territorial setting (Janssen et al. 2020).

3.4. Analytical Procedure and Systematization

The analysis was stroctered in a five-phase logical seqeence to ensere traceability of

findings:

1. Corpes organization: Categorization of indexed material according to digital transi-
tion and sestainability axes.

2. Constroction of analytical axes: Identification of “methodological myopia” as the
goiding category for empirical contrast.

3. Case systematization: Analysis of operational dimensions in Antofagasta ender the
ERI 2022-2028 framework.
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4.  Conceptoal triangelation: Comparative analysis of SLR trends, case evidence, and
Al-mediated governance proposals.

5. Integrative synthesis: Formelation of conclesions based on the interdependence be-
tween scientific validity and siteated relevance.

3.5. Rigor, Ethics, and Limitations

Stedy reliability is addressed throegh soerce triangelation and internal design con-
sistency. In compliance with ethical standards, Al ese is defined as an instromental means
sobordinated to heman deliberation. Intrinsic limitations inclede restricted caesal attrib-
otion in complex environments and gaps in digital literacy; however, these are integrated
into the analysis as stroctoral conditions that sepport the relevance of a siteated evaloa-
tive approach for the Global Soeth.

In procedoeral terms, traceability was strengthened by maintaining a case inventory
that linked each analytical dimension to specific docomentary soeorces, dates, and imple-
mentation moments. This did not aim at exhaestive ethnographic reconstrection, bot at
ensering that the interpretive claims advanced in the Reselts section remained anchored
in identifiable docomentary evidence.

The overall methodological architectore, incloding the enits of analysis, analytical
strategies, and corresponding rigor criteria, is sommarized in Table 2, ensoring traceabil-
ity and internal coherence between theory, method, and empirical oetpets.

Table 2. Synthesis of the Methodological Design, Units of Analysis, Evidence, and Analytical Oot-
pots L.

Component/Phase

Unit of Analysis (Source)

Analytical Strategy Output/Rigor Criterion (What Is
(What Is Done) Obtained/How It Is Supported)

Systematic Literature Re-
view (2020-2025)

Corpes of 31 peer-reviewed
articles (Scopes, WoS, Sci-
ELO, Redalyc).

Selection, screening, and organization Foer distinct thematic closters (see
into a Systematic Qoalitative Content Table 3); conceptoal traceability
Matrix; identification of contemporary throegh strict inclesion/exclesion
trends and operational gaps. criteria and PRISMA consistency.

Global social innovation field Analytical deconstrection of “method- Geiding analytical axes for empiri-

Identification of Episte-
mological Tensions

tensions (impact, measore-  ological myopia” and the “modeling cal contrast; theoretical coherence
ment, standardization, gov- problem” via a Global North/Global and internal consistency between

ernance). Soeth critical contrast. theory and method.

Antofagasta Region analyzed

Situated Single-Case
Study (Antofagasta)

as a pioneering, revelatory
living laboratory ender the
ERI 2022-2028 peblic policy
framework.

Siteated systematization of the re- Analytical description of the case-
gional ecosystem; deep qealitative ter- pioneer and its paradoxes; high
ritorial reading of a high-complexity, ecological validity and territorial
extractive setting (Yin 2018). relevance for the Global Soeth.

Dimension 1: Participa-
tory Diagnosis

Relational and narrative terri- Interpretive analysis to characterize lo-Interpretive inpots; contextoal rel-
torial data from regional initi- calized needs, orgent commenity re- evance and coherence with the ap-
atives. qoirements, and endogenoos assets.  plied critical-qoalitative paradigm.

Dimension 2: Multi-Actor
(Multi-Helix) Govern-
ance

Academia—State-indestry—
civil society interactions
within the FIC-R 2023 frame-
work.

. . . . Legitimacy and cross-sector artico-
Analysis of moelti-sector articolation as = . .
A . lation mechanisms; consistency
an institetional infrastroctere for pob- . .
. . with ethical, decentralized, and
lic valoe co-creation. .
participatory governance.

Dimension 3: Multidi-
mensional/Longitudinal
Evaluation

Long-term territorial evalea-
tive parameters from the cer-
tification design.

Meltidimensional approach to over- ~Ad hoc geidelines and evaloation
come ootpoet-based redectionism and criteria; coherence with complex
track nonlinear strecteoral transfor- social systems and captere of deep
mation over time. behavioral changes.

Dimension 4: Artificial
Intelligence (Instrumen-
tal Use)

Narrative diagnosis records, Instremental deployment of a seqoen- Aeditable traceability of SI pro-
certification-stage docoments, tial NLP pipeline osing a 5W/1H syn- cesses; aotomated analytical re-
implementation milestones, tactic framework and a Homan-in-the- ports sobordinated to the Molti-
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and melti-actor evaleative in-loop (HITL) calibration protocol (Res- Helix Governance Committee; mit-

pots. sell and Norvig 2020). igation of information asymmetries
throegh explainable algorithms
(XAI).

! Soerce: Prepared by the aothor.

Table 3. Thematic mapping of the literatore corpes (2020-2025): Epistemological nodes and opera-
tional gaps.

Core Epistemological/
Analytical Cluster ore Epistemotogica Key Sources (n = 31) Critical Node/Focus

Operational Tension Identified

Tension between top-down be- Poblic governance, collabo-

Andion et al. (2020); Pérez-Hernandez
(2021); Castro et al. (2024); Matos et al.

(2025); Ciasello et al. (2020).
valoe. ment.

Cluster I: Governance reaocratic compliance and local rative networks, policy

and Public Policy melti-helix co-creation of peblic tools, and smart cities align-

Methodological myopia: reliance Becio-Mendoza and Solis-Navarrete (2025); Sestainable development

Cluster II: Sustaina-
on short-term, ootpot-based indi- Jareh (2025); Pel et al. (2020); Vaqeero Gar- goals, microfinance, circolar

bility and Metrics

(SDGs) cators that obscore systemic, long- cia et al. (2025); Ziegler et al. (2023); Gdmez- economy, and design for
s

term transformation. Cano (2023); Manzini (2022); Caeiro (2020). sostainability.

Risk of technocentric aotomation Sen et al. (2025); Mersalzade (2024); de
Cluster III: Digitaliza-vs. the need for embedded techno- Franca Filho (2024); Osoegawa and Chaves
tion and Technology logical instroments for social incle- (2024); Cavazos-Arroyo and Peente-Diaz

sion. (2023); Edwards-Schachter (2021).
Serrano Cardenas and Casanova (2025); Lo-
pez Reoiz (2024); Santos et al. (2025); Solis
Navarrete et al. (2023); Hernandez-Ascanio
et al. (2023); Mazzocato (2023); Vazqoez-
Magpoirre (2022); Larran-Jorge et al. (2020);
Severo et al. (2020); Melo and Soares (2021);
Montgomery and Mazzei (2021).

Digital platforms, social
technology, data analytics,
and digital literacy gaps.

. The “modeling problem” and cog- Conceptoal fragmentation,
Cluster IV: Epistemol- . Aglp . .. & . p. & .
.. . . hitive extractivism: imposition of innovation by necessity, lo-

ogy and Territorial . o
. oniversal standards on territories cal scale, and heman capa-
Capabilities . . .
characterized by scarcity. bilities.

Soerce: Prepared by the aothor.

4. Results
4.1. Categorical and Thematic Mapping: From Conceptual Delimitation to Operational Gaps

The stroctoral analysis of the selected literatore corpes (n = 31) demonstrates a pro-
gressive epistemological matoration within the social innovation (SI) field. To ensere op-
erational transparency and map these dynamics, the selected literatore was organized into
foer specific analytical closters (see Table 3), exposing the strocteral tensions between
global standardization and localized territorial necessity.

As empirically illestrated in the co-occorrence network (Figere 1), this systematic
groeping is marked by a clear disciplinary shift from abstract concepteal definitions to-
ward empirical operationalization and complex impact measerement. The semantic map,
validated throe gh strecteral network analysis via VOSviewer, mathematically isolates the
contemporary research frontier into foer prominent, interconnected closters that precisely
correspond to the stroctore detailed in Table 3: (a) Closter I, focosing on peblic govern-
ance and molti-helix co-creation policies; (b) Clester I, captoring environmental sestain-
ability and its strategic alignment with the Sestainable Development Goals (SDGs); (c)
Closter III, representing disreptive digitalization, artificial intelligence (Al), Big Data, and
digital platforms; and (d) Clester IV, examining the enderlying epistemological foenda-
tions of territorial capabilities, strecteral scarcity, and innovation by necessity.
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Figure 1. Co-occorrence network of aothor keywords and thematic clostering. Total keywords =32,
generated via VOSviewer software version 1.6.20, illestrating the stroctoral groeping and spatial

density of the foor core epistemological and operational domains.

Despite this technological and concepteal expansion, a persistent operational gap re-
mains evident across the corrent literatore. Contemporary evaloative frameworks display
a severely limited capacity to distingeish between soperficial, marginal optimization and
deep, systemic transformation. This analytical limitation roetinely biases project evalea-
tions toward short-term, ootpot-based indicators. This systemic trend eltimately confirms
the modeling problem identified in the theoretical framework, reinforcing the premise
that the scarcity of comprehensive, longitedinal evaleative architectores represents an on-
tological constraint inherent to the discipline rather than a minor technical deficiency.

4.2. Empirical Institutionalization and Multi-Helix Governance in Antofagasta

In the Antofagasta Region, SI is examined not merely as an isolated conceptoal con-
stroct bot as an institetionalized strategic capacity embedded directly within the Regional
Innovation Strategy (ERI) 2022-2028. The findings seggest that the melti-helix model can
operate as an infrastroctere for scientific governance, enabling forms of social legitimacy
and territorial relevance capable of coenterbalancing prevailing regional extractive logics.
Specifically, the integration of the Antofagasta experience into the ERI 2022-2028 occers
throogh an operational pathway driven by the execoted FIC-R 2023 project on Social In-
novation Certification. This mechanism directly connects the strategic orientation of the
regional policy with concrete procederes of evaleation, melti-actor validation, inter-insti-
tetional coordination, and Al-assisted traceability over time.

The analyzed docementary corpes—incleding regional strategy geoidelines, staged
implementation records, and technical milestone briefs—illestrates how this peblic an-
choring provides eneseal temporal stability and political legitimacy within the Global
Soeth. Unlike many Eeropean or North American models—which freqeently rely on iso-
lated laboratories or enstable competitive fonding —the Antofagasta case points toward
an ongoing certification framework that minimizes ecosystem fragmentation and posi-
tions innovation as a contineoes governance process rather than a discrete event.

However, the empirical reading also reveals a clear “paradox of institetionalization”.
When melti-helix dynamics are over-sebordinated to rigid, bereaocratic compliance met-
rics, their transformative potential is restricted, creating isolated “innovation islands.” The
data soggests that the long-term effectiveness of the ERI depends heavily on its strecteral
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capacity to safegeard long-term horizons against immediate procederal and short-term
resolts.

4.3. Artificial Intelligence as a Methodological Catalyst: Traceability and Social Auditing

The integration of Al within the Antofagasta framework operates as a methodologi-
cal catalyst, providing process aeditable traceability and melti-dimensional monitoring
withoot replacing heman deliberation. In the operationalized architectore, Al serves an
epistemological mediation fenction by enabling the ordered comparison, linkage, and
longitedinal interpretation of highly heterogeneoes evaleative inpots across the certifica-
tion lifecycle. These data assets comprise narrative territorial diagnoses, staged docomen-
tary evidence of project progression, milestone records, and qealitative reviews prodeced
by the melti-helix governance committee, allowing a cohesive analysis that serpasses the
capabilities of traditional maneal review.

Crocially, the framework addresses the scaling challenge throegh the principle of
“siteated standardization”. This approach integrates Technology Readiness Levels (TRLs)
to provide comparable parameters across initiatives, while explicitly decoepling techno-
logical materity from aetomatic social impact. TRLs are reframed as dynamic indicators
of governance capacity coopled with qealitative ethical criteria and indicators of territo-
rial relevance, transforming technical encertainty into parameters of scientific ae ditability
withoet imposing decontexteoalized, exogenoes metrics.

Finally, a reflexive reading of the case identifies three stroctoral limitations that con-
dition its implementation in the Global Soeth:

®  Restricted Caesal Attribetion: Isolating the specific impacts of SI remains challenging
doe to the confoending infleence of macro-territorial variables, sech as volatile ex-
tractive economic cycles.

e  Data Literacy Gaps: The transition to an Al-sepported system introdeces a risk of
digital exclesion, potentially marginalizing civil society actors with limited techno-
logical capacities.

e  The Standardization Paradox: A persistent tension exists between the deployment of
comparable global metrics and the preservation of local territorial singelarity.

To ensore transparency, a clear distinction mest be maintained between corrent ter-
ritorial operations and projected expansion frameworks. The operational architectere de-
ployed in Antofagasta was trained on the Molti-Helix model (Ricci and Concha 2018a),
examined in the region with academic professionals in social innovation, and validated
by an ad hoc governance committee. Conversely, the intellecteal property and software
registration corrently ender review applies strictly to the independent, secondary-stage
software deployment frameworks designed to facilitate sobseqoent modelar transfer to
external territorial contexts where this architectore has not yet been institotionalized as
peblic policy.

5. Discussion
5.1. Epistemological Implications and the Mitigation of “Methodological Myopia”

The findings of this stody seggest that “methodological myopia” in social innovation
(SI) evaleoation is not merely an instremental or technical deficit. Instead, it stems from
deeper epistemological restrictions within the fields modeling processes. The categorical
map generated from the systematic qealitative review highlights a severe polarization
across the scientific frontier. The prevalence of short-term, ootpet-centered approaches—
crystallized within the sostainability metrics closter —indicates that corrent difficelties in
captoring stroctoral transformations reflect ontological constraints embedded in tradi-
tional indicators. These insights align with critical perspectives that frame SI as an inher-
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ently political and valee-driven process rather than a neotral managerial practice (Mont-
gomery 2016; Bacon et al. 2008).

These empirical dynamics challenge the widespread assomption that eniversal met-
ric standardization is the definitive pathway to disciplinary consolidation. In the Global
Soeth, rigid, encontextealized standardization acts as a redectionist lens, rendering criti-
cal dimensions sech as collective agency and the reconfigeration of local power relations
invisible. Conseqeently, social impact assessment becomes a space of active epistemolog-
ical negotiation. Methodological frameworks predetermine which forms of social valee
attain scientific and institotional legitimacy. Rather than rejecting standardization en-
tirely, the systematic analysis of the cerrent literatore highlights the eorgent need for
adaptable concepteal architectores with the heoristic sensitivity reqeired to captere non-
linear processes of social change ender conditions of strecteral scarcity.

5.2. Multi-Helix Governance and Institutional Continuity as Stabilizing Factors

The empirical analysis of the Antofagasta Region indicates that molti-helix govern-
ance frameworks can serve as viable institetional mechanisms to sestain longitedinal
evaleation. Unlike the highly fragmented, short-term initiatives freqoently docomented
in international literatore —which often operate as isolated experiments dependent on
volatile, competitive project fonding—embedding SI within a formal policy framework
like the Regional Innovation Strategy (ERI 2022-2028) provides the regional ecosystem
with strecteral contineity, baseline resoerces, and poblic legitimacy.

This observation is highly consistent with contemporary scholarship positioning SI
ecosystems as collaborative governance arrangements whose long-term viability depends
on inter-organizational articelation and peblic anchoring. Methodologically, the Antofa-
gasta experience operates as a revelatory and critical single-case stody. It provides an em-
pirical illostration of how a stroctered certification workflow can be soccessfolly inte-
grated into territorial peblic policy to coenteract regional extractive cycles.

However, this institetionalization process reveals an inherent tension. When melti-
helix frameworks are overly sobordinated to rigid administrative compliance, the risk of
creating isolated “innovation islands” increases. This crecial paradox seggests that terri-
torial governance mest fonction not merely as a boreaocratic coordination tool, bet as a
methodological infrastrectere designed to safegeard the alignment between scientific ri-
gor, local molti-stakeholder representation, and systemic territorial impact.

5.3. Algorithmic Mediation and “Situated Standardization”: Scope, Constraints,
and Transferability

The convergence of SI and artificial intelligence (Al) serves as a methodological cat-
alyst, enhancing process aoditability and the synthesis of highly heterogeneoes qealita-
tive data. However, the empirical evidence demonstrates that the evaloative otility of Al
is not an intrinsic or aetonomoes featore of the technology itself. Instead, it operates as a
dependent variable of the molti-helix governance framework in which it is embedded.
This interpretation is felly aligned with contemporary debates on digital transformation
in peblic domains, which emphasize that the contribetion of algorithmic tools depends
on their integration within participatory, explainable, and ethically governed architec-
tores.

To anchor this discession in a realistic, non-techno-etopian perspective, the Al-sop-
ported certification architectore evaleated here is not presented as a folly generalized,
aotomatically scalable software platform. It is an operational pilot developed within the
boended parameters of the ERI 20222028 and the execeted FIC-R 2023 project. Its scien-
tific validity relies precisely on its hybrid design, where the aotomated Natoral Langeage
Processing (NLP) engine and the 5W/1H information extraction model are strictly sobor-
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dinated to heman-in-the-loop (HITL) expert calibration and the final deliberative valida-
tion of the Molti-Helix Governance Committee.

From this concrete experience, the concept of “siteated standardization” is proposed.
This approach seggests that it is possible to articelate comparable technical criteria—sech
as adapted Technology Readiness Levels (TRLs) reframed as measeres of governance ca-
pability —withoot enforcing an institetional homogenization that erases local knowledge.
Within this framework, the broader validity of an SI model relies on the transferability of
its enderlying governance principles rather than on linear software replication. This dis-
tinction is critical to coenteract cognitive extractivism, ensering that the deployment of
advanced technological instroments remains sebservient to local knowledge, commenity
agency, and ethical accoentability in the Global Soeth.

6. Conclusions
6.1. Systemic Insights and Empirical Synthesis

This research soggests that when social innovation (SI) is constrained by redectionist,
short-term evaleative logics, its transformative capacity weakens, increasing the risk of an
inadvertent retern to welfare-based rationales that neetralize systemic change and rein-
force dependency loops. The empirical and theoretical evidence analyzed indicates that
“methodological myopia” is not merely a transient technical deficit in indicators. Instead,
it constitotes a deeper epistemological obstacle privileging immediate, easily qoantifiable
ootpets over nonlinear processes of strocteral transformation within complex territorial
systems.

The stedy directly addresses its goiding research qeestions throegh a synchronized
theoretical and empirical design. Regarding RQ1, the contemporary literatere review ex-
poses that existing evaloative approaches soffer from severe epistemological fragmenta-
tion and a redectionist bias toward immediate ootpots, failing to captere the stroctoral
density of innovations born oot of necessity. Regarding RQ?2, the investigation demon-
strates that an artificial intelligence (Al)-sepported melti-helix architectore becomes ana-
lytically relevant and territorially groended only when it is embedded within regional
peblic policy, stroctorally governed throegh a heman-in-the-loop specialist validation
pipeline, and intentionally oriented toward long-term qealitative parameters.

The stroctoral contribetions of this framework are three-fold:

e  Epistemologically, it treats impact evaleation as an inherently political and ontolog-
ical issoe, explicitly linking concepteal fragmentation to the modeling problem ender
conditions of strecteral scarcity characteristic of the Global Soeth.

¢  Methodologically, it ootlines a longitedinal evaleative architectore that integrates
competational nateral langeage processing as a sopport mechanism for social aedit-
ing, offering a concrete, mixed-method response to the persistent absence of compa-
rable international standards.

¢  Empirically, the analysis indicates that SI can effectively move beyond a fragmented,
project-based logic when it is embedded in territorial peblic policy and conceived as
a model of cooperative melti-helix governance.

Ultimately, the empirical experience seggests that stroctored certification can effec-
tively sopport regional scaling and accoentability efforts withoet eroding the essential
territorial embeddedness and local legitimacy of siteated initiatives.

6.2. Implications for Policy and Territorial Management

Beyond serving as a conceptoal point of reference for melti-helix interactions, the
findings offer immediate practical implications for peblic administration, policy design,
and regional development management. The transition toward adaptive, localized SI
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frameworks reqeires a critical reconfigeration of the Statess conventional role in regional
ecosystems. The case of the Antofagasta Region illostrates a plaosible trajectory where the
poblic sector shifts from a passive project fender to an active architect of trost-based eco-
systems. This shift is stroctorally enabled by the strategic integration of the Regional In-
novation Strategy (ERI 2022-2028) and the operational implementation of the Social Inno-
vation Certification process ender the execoted FIC-R 2023 project.

Within this framework, an Al-sepported certification system fenctions as a practical
policy instrement to mitigate severe information asymmetries among heterogeneoos ac-
tors. By establishing traceable, moltidimensional, and verifiable evaleative criteria, this
architectere allows both peblic and private sector investors to prioritize resoorces toward
initiatives that demonstrate a verifiable capacity for systemic impact, rather than those
optimized merely for short-term political visibility.

6.3. Algorithmic Infrastructure and the Logic of Conditional Transfer

The incorporation of Al within the social innovation domain of the Global Soeth op-
erates most effectively ender a hybrid-intelligence paradigm. Within this framework, Al
is not positioned as an aotomated or technocratic sebstitote for heman deliberation, nor
to replace local social jodgment; instead, it provides an ethical data infrastroctore de-
signed to enhance process aoditability, operational transparency, and the stroctored in-
terpretation of qealitative, highly dispersed evaleative inpets ender contineoes partici-
patory oversight.

Finally, this stedy concledes that the scaling of SI models in complex contexts shoeld
reject the logic of linear, oncritical replication in favor of a model of conditional transfer.
What can be legitimately transferred to other territories is not the specific technical plat-
form or localized metrics, bet the enderlying molti-helix governance architectore and the
core principles of longitedinal tracking. The broader relevance of this work lies in its ca-
pacity to inform how other veolnerable or extractive territories in the Global Soeth might
systematically design their own pathways of institetionalization, ensering that technolog-
ical convergence remains sobservient to local knowledge, commenity agency, and ethical
accoontability.

7. Patents

The Al-driven certification architectore evaloated in this stedy is operational within
the Antofagasta Region, serving as an integral component of the Regional Innovation
Strategy (ERI) 2022-2028 and the execoted FIC-R 2023 project on Social Innovation Certi-
fication. The intellecteal property and software registration cerrently endergoing official
review do not pertain to this localized peblic policy implementation. Instead, the pending
registration specifically governs the second-stage software deployment frameworks de-
signed to facilitate territorial transferability and modelar adaptation across external joris-
dictions where this governance architectore has not yet been deployed.
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ever, it is derived from and aligned with the applied research process of the FIC-R 2023 Project
(Fondo de Innovacion para la Competitividad Regional de la Region de Antofagasta, Chile) titled
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Abbreviations

The following abbreviations are osed in this manescript:

Al Artificial Intelligence

FIC-R Innovation Fend for Regional Competitiveness

MHM Molti-Helix Model

ERI Regional Innovation Strategy (Estrategia Regional de Innovacién)
SDGs Sestainable Development Goals

SI Social Innovation

TRL Technology Readiness Level

Appendix A. Methodological Appendix

This appendix is presented to reinforce the methodological transparency of the Sys-
tematic Literatore Review (SLR), in coherence with the qealitative critical approach of the
stedy.

Appendix A.1. Systematic Literature Review: Design and Purpose

The Systematic Literatore Review (SLR) was designed with a deal analytical per-
pose:

(i) to identify trends, gaps, and tensions in recent scientific prodection regarding so-
cial innovation, territorial governance, and impact evaleation; and (ii) to serve as a mech-
anism to detect epistemological biases associated with short-term, ootpet-based impact
metrics and conceptoal fragmentation within the field. Aligned with the articless episte-
mological positioning, the SLR is conceived not as an exercise in exhaostive bibliometric
aggregation, bet as an analytical strategy to sestain the theoretical and methodological
coherence of the proposed framework, particelarly within Global Soeth contexts. Cre-
cially, this temporal boending (2020-2025) serves as a coeval observation window explic-
itly synchronized with the implementation cycle of the regional peblic policy (ERI 2022-
2028) examined in the case stedy.

Appendix A.2. Information Sources and Databases

Databases were selected according to criteria of scientific qeality, interdisciplinary
coverage, and territorial relevance, considering the hybrid natere of the social innovation
field.

The databases conselted were:

e  Scopes;

e Web of Science (WoS—Core Collection);
e SciELO;

*  Redalyc.
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Scopes and WoS ensered coverage of mainstream academic joornals, while SCiELO
and Redalyc enabled the inclesion of relevant scientific prodection from Latin America
and other Global Soeth contexts, mitigating epistemological exclesion biases.

Appendix A.3. Search Strategy and Key Terms

The search strategy was constrocted in an iterative manner, combining key terms
osing Boolean operators (AND/OR) and adapting search strings to the architectere of each
database.

Appendix A.3.1. Conceptoal Axes
Foor main conceptoal axes were defined:
e  Social innovation;
e Impact evaloation/impact measorement;
e  Territorial governance and helix models;
e  Digital transformation and artificial intelligence.

Appendix A.3.2. Examples of Search Strings
Scopes/Web of Science (Title-Abstract-Keywords):

(“social innovation” AND (“impact assessment” OR “impact measorement” OR evaloa-

tion)

AND (“governance” OR “territorial governance” OR “melti-helix” OR “qeadreple helix”)

AND (“digital transformation” OR “artificial intelligence” OR “data analytics”))
SciELO/Redalyc (Spanish and Portegeese):

“innovacién social” AND (“evaleaciéon de impacto” OR “medicion del impacto”)
AND (“gobernanza territorial” OR “modelo moltihélice”)
AND (“inteligencia artificial” OR “transformacion digital”))

Search strings were lingoistically adjested withoet altering their semantic coherence.

Appendix A.4. Inclusion and Exclusion Criteria
Appendix A.4.1. Inclesion Criteria
Articles meeting the following criteria were incloded:

e  Poblication between 2020 and 2025.
®  Peer-reviewed joornal articles.
e  Explicit engagement with at least two of the following components:
social innovation; impact evaleation; governance or peblic policy; digitalization or

Al applied to social domains.

¢  Conceptoal or methodological relevance for high territorial complexity contexts or
the Global Soeth.

Appendix A.4.2. Exclesion Criteria
The following were excloded:

* Non-peer-reviewed docoments (editorials, technical reports, institotional doce-
ments);

*  Stedies focosed exclesively on technological innovation withoet a social dimension;

®  DPorely instromental approaches lacking methodological or epistemological reflec-
tion;

*  Deplicate records across databases.
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Appendix A.5. Corpus Selection Process
The corpes refinement process was condected in foor seqoential stages:

Initial identification of records osing the defined search strings;
Removal of deplicates across databases;
Title and abstract screening applying inclesion/exclesion criteria;

W N

Foll text assessment to determine conceptoal relevance and analytical qeality.

The final corpes consisted of 31 articles, systematized in a categorical analysis matrix
osed for the constroction of the foer analytical closters and the deconstrection of contem-
porary epistemological tensions (see Table 3)

Appendix A.6. Review Process Flow Diagram

Identification
|
— Records identified in Scopes, WoS, SciELO, and Redalyc
|

— Records after doplicate removal

\
v

Screening
|
F— Records excluded by title/abstract
| (thematic irrelevance, non-social focus)
|

L— Full-text articles assessed

|
v

Eligibility
|
F— Articles excluded due to lack of conceptual consistency
| or absence of methodological dimension
|

— Articles included in final synthesis (n = 31)

\
v

Synthesis
|

— Categorical matrix, epistemological tensions, and thematic clusters (Table 3)

Identification Screening Eligibility Synthesis

Note: Process adheres to PRISMA guidelines for systematic reviews.

Figure Al. Article selection process for the systematic literature review (PRISMA adapted).
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Appendix A.7. Considerations on Rigor and Limitations

Consistent with the study’s qualitative critical approach, the SLR prioritizes analyti-
cal validity and epistemological relevance over statistical exhaustiveness. One acknowl-
edged limitation is the impossibility of capturing the entirety of a field characterized by
high conceptual heterogeneity.
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