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Rezumat. Lucrarea analizează modul în care ecosistemele digitale bazate pe inteligență 

artificială reconfigurează crearea și captarea valorii, prin interdependențe crescute între 

actorii ecosistemici. Literatura existentă abordează limitat avantajul competitiv în contexte 

multi-actor coordonate prin date. Articolul propune un cadru integrativ bazat pe strategia 

ecosistemelor, capacitățile dinamice și controlul organizațional. Avantajul sustenabil este 

explicat prin trei dimensiuni interdependente: poziționarea în ecosistem, reconfigurarea 

capacităților și guvernanța. Acestea includ proiectarea rolurilor, gestionarea complemen-

tarităților, identificarea și valorificarea oportunităților, precum și mecanisme de guver-

nanță a datelor și responsabilitate algoritmică. Lucrarea formulează o agendă de cerce-

tare privind orchestrarea complementarităților, impactul guvernanței și transformarea 

muncii. Contribuția constă în clarificarea conceptuală și formularea de propoziții testabile 

privind performanța și distribuția valorii. 

 

Abstract. This paper analyzes how digital ecosystems based on artificial intelligence are 

reshaping value creation and capture through increased interdependencies among ecosys-

tem actors. The existing literature offers limited insights into competitive advantage in 

data-driven, multi-actor contexts. The article proposes an integrative framework based on 

ecosystem strategy, dynamic capabilities, and organizational control. Sustainable ad-

vantage is explained through three interdependent dimensions: ecosystem positioning, ca-

pability reconfiguration, and governance. These include role design, managing comple-

mentarities, identifying and capitalizing on opportunities, as well as mechanisms for data 

governance and algorithmic accountability. The paper formulates a research agenda on 

the orchestration of complementarities, the impact of governance, and the transformation 

of work. The contribution lies in conceptual clarification and the formulation of testable 

propositions regarding performance and value distribution. 
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1. Introduction 

Artificial intelligence is reshaping competition through automation, person-

alization, and prediction, with its greatest impact unfolding in digital ecosystems 

where value is co-created by platforms, complementors, and users. (Agrawal et al., 

2018; Iansiti & Lakhani, 2020) 

In these interdependent systems, competitive advantage depends on ecosys-

tem positioning, access to complementarities, and the ability to coordinate roles, 

interfaces, and data flows across partners. (Adner, 2017; Jacobides et al., 2018; de 

Reuver et al., 2018) 

Digital business strategy must align technology with business models and 

platform rules to capture network effects, manage switching costs, and scale inno-

vation beyond firm boundaries. (Bharadwaj et al., 2013; Cusumano et al., 2020; 

Gawer, 2022) 

AI is reshaping competition by expanding the scope of prediction, personal-

ization, and automation in products and processes. Yet many high-impact AI im-

plementations do not occur inside a single firm’s boundaries. They are embedded 

in digital ecosystems connecting platform owners, complementors, cloud providers, 

data intermediaries, integrators, and end users. In such ecosystems, AI performance 

depends on feedback loops that are shaped by partner interoperability, access rules, 

and governance. Competitive advantage therefore becomes less about “having AI” 

and more about how AI is orchestrated across partners. 

Research has advanced knowledge in adjacent areas-digital transformation, 

platform governance, and dynamic capabilities-but empirical evidence is still lim-

ited on how AI-enabled ecosystem participation becomes sustained competitive ad-

vantage. In particular, the ecosystem context introduces distributed accountability 

and information asymmetry: users and partners often cannot observe model quality, 

data provenance, or controls. Governance failures can trigger trust shocks, regula-

tory interventions, and partner exit. 

This paper addresses these issues by proposing and testing an integrated 

model of AI-enabled ecosystem advantage built around three mechanisms: ecosys-

tem positioning, capability reconfiguration, and governance maturity. We use a 

multi-source dataset of European firms over a two-year window and test hypotheses 

using hierarchical regression and PLS-SEM. 

 

Research questions: 

• How does AI-enabled ecosystem participation relate to firm perfor-

mance? 

https://doi.org/10.56082/annalsarscieng.2026.1.118
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• Which capabilities convert ecosystem participation into measurable 

advantage? 

• When does governance maturity amplify (or dampen) AI ecosystem 

performance effects? 

Contributions 

• Operationalizes ecosystem-level AI advantage into measurable con-

structs and testable relationships. 

• Shows governance as a strategic capability (not only compliance), 

supporting “accountable scaling.” 

• Provides a table-based measurement toolkit for managerial bench-

marking and for future empirical research. 

 

1.1. AI in digital ecosystems: learning effects and coordination 

AI can strengthen network effects by improving matching and personaliza-

tion; it can also raise switching costs when models are tuned to platform-specific 

data. However, AI also creates risk: drift, bias, security vulnerabilities, and opaque 

decision logic. In ecosystems, these risks become systemic because responsibility 

is distributed across participants. Thus, performance effects depend on whether eco-

systems can scale learning while maintaining trust. 

 

1.2. Ecosystem positioning and access to complementarities 

Ecosystem strategy emphasizes alignment among interdependent actors re-

quired for a focal value proposition. Firms occupy roles such as orchestrator/plat-

form owner, complementor, integrator, or niche specialist. Central roles typically 

provide stronger access to interaction data and influence over standards, increasing 

learning speed. Peripheral roles may still gain advantage through specialization and 

multi-homing but may face policy constraints and dependency risks. 

H1. AI-enabled ecosystem participation is positively associated with firm 

performance. 

H2. The positive relationship between ecosystem participation and perfor-

mance is stronger when ecosystem positioning provides greater access to comple-

mentarities and data flows. 

 

1.3. Capability reconfiguration: continuous AI operations and ex-

perimentation 

Dynamic capabilities explain how firms adapt under turbulence through 

sensing, seizing, and reconfiguring. In AI ecosystems, reconfiguration includes data 

integration, MLOps (monitoring, retraining, deployment), and routines for cross-

partner experimentation. These routines help firms learn faster and deploy improve-

ments safely. 
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H3. Capability reconfiguration mediates the relationship between ecosystem 

participation and firm performance. 

H4. Cross-partner experimentation capability positively moderates the eco-

system participation → performance relationship. 

 

1.4. Governance maturity and accountable scaling 

Ecosystem governance shapes access, pricing, data rights, and dispute reso-

lution. Under AI, governance also includes accountability mechanisms: audit trails, 

documentation, monitoring, incident response, and human oversight. Mature gov-

ernance can lower variance in outcomes and reduce incident costs by enabling fast 

correction and credible communication. 

H5. Governance maturity positively moderates the ecosystem participation 

→ performance relationship. 

H6. Governance maturity strengthens the indirect effect of ecosystem par-

ticipation on performance via capability reconfiguration (moderated mediation). 

 

2. Methodology 

2.1. Governance maturity and accountable scaling 

We use a multi-source design combining: 

1) a survey of AI-related ecosystem practices, 

2) archival indicators of digital ecosystem engagement, and 

3) time-lagged performance outcomes. 

Example sample (replace with your real numbers): 

Firms contacted: 520 

Survey responses: 214 (41.2%) 

Matched with financial/archival data: 186 

Final sample: N = 186 (technology, manufacturing, financial services, busi-

ness services) 

 

2.2. Measures and operationalization 

All multi-item constructs were measured on a 7-point Likert scale (1 = 

strongly disagree; 7 = strongly agree). A few constructs also include objective prox-

ies (e.g., number of partners, API usage, platform presence). Suggested operation-

alization is summarized later in Table 4 (benchmarking table). 

 

Key constructs: 

AI-enabled ecosystem participation (AIEP): intensity of integration with 

platforms/partners (APIs, shared data, AI services). 

Ecosystem positioning (EPOS): role centrality and complementarity inten-

sity (dependency on partners, access rights). 
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Capability reconfiguration (CAPRE): data/MLOps maturity and organiza-

tional routines enabling continuous improvement. 

Cross-partner experimentation (XPEX): joint pilots, sandbox testing, A/B 

testing across interfaces, iteration speed. 

Governance maturity (GOV): data rights clarity, auditability, monitoring, 

accountability, incident response. 

Performance (PERF): revenue growth and innovation output (two-year window). 

Controls: 

Firm size (log employees), firm age, sector dummies, R&D intensity, IT 

spend intensity, and market turbulence. 

 

2.3. Analysis strategy 

Reliability: Cronbach’s alpha, composite reliability, AVE. 

Validity: HTMT ratios; discriminant validity checks. 

Hypothesis tests: hierarchical OLS regressions (robust SE) and PLS-SEM 

for mediation/moderated mediation (bootstrapping). 

At the end of Chapter 3, this methodology establishes a clear bridge between 

theory and empirical testing in AI-enabled digital ecosystems. By combining sur-

vey-based constructs with archival indicators and time-lagged performance 

measures, the design reduces single-source bias and supports more credible infer-

ence about how ecosystem participation relates to competitive advantage. 

 The operationalization strategy prioritizes constructs that can be observed 

and replicated across studies-such as ecosystem participation intensity, cross-part-

ner experimentation routines, and governance maturity-while also acknowledging 

that ecosystem positioning requires both perceptual and objective proxies. The 

planned estimation approach (hierarchical regression and PLS-SEM) is suitable for 

simultaneously examining direct effects, mediation through capability reconfigura-

tion, and conditional effects driven by governance configurations. 

 Overall, Chapter 3 provides a structured, transparent foundation for testing 

the proposed hypotheses and for enabling future research to benchmark firms’ eco-

system readiness and accountable scaling capacity. 

 

3. Results 

3.1. Descriptive statistics and correlations 
 

Table 6. Descriptive statistics and correlations (example values; replace with computed values) 

 

Variable Mean SD 1 2 3 4 5 6 

1. AIEP 4.62 1.11 1.00 - - - - - 

2. EPOS 4.28 1.03 0.41 1.00 - - - - 

3. CAPRE 4.51 1.09 0.52 0.38 1.00 - - - 

4. XPEX 4.14 1.22 0.47 0.36 0.61 1.00 - - 
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5. GOV 4.05 1.18 0.33 0.29 0.55 0.44 1.00 - 

6. PERF (growth) 0.086 0.071 0.22 0.18 0.31 0.27 0.24 1.00 

Note: Illustrative placeholders. 

 

Table 1 provides a first empirical validation of the study’s construct structure 

by reporting descriptive statistics and intercorrelations among the key variables. 

The pattern of mostly moderate, positive correlations suggests that AI-enabled Eco-

system Participation (AIEP), Ecosystem Positioning (EPOS), Capability Reconfig-

uration (CAPRE), Cross-Partner Experimentation (XPEX), and Governance Ma-

turity (GOV) move together in theoretically consistent ways, without appearing re-

dundant. In particular, the stronger associations between AIEP and CAPRE/XPEX 

indicate that deeper ecosystem engagement is typically accompanied by more ma-

ture operational routines and experimentation practices. At the same time, correla-

tions remain below levels that would signal multicollinearity, supporting the inter-

pretation that these constructs capture distinct mechanisms contributing to perfor-

mance differences. 

 

3.2. Hypothesis testing (hierarchical regression) 

 
Table 7. Hierarchical regression predicting revenue growth (example values; replace later) 

 

Variables Model 1 Model 2 Model 3 Model 4 

Firm size (log) 0.011 (0.006) 0.009 (0.006) 0.007 (0.006) 0.007 (0.006) 

Firm age -0.002 (0.001) -0.002 (0.001) -0.001 (0.001) -0.001 (0.001) 

R&D intensity 0.041 (0.018)* 0.036 (0.017)* 0.030 (0.016) 0.029 (0.016) 

Market turbulence 0.015 (0.009) 0.012 (0.009) 0.011 (0.009) 0.010 (0.009) 

AIEP - 0.013 (0.006)* 0.007 (0.006) 0.006 (0.006) 

EPOS - 0.009 (0.005) 0.006 (0.005) 0.006 (0.005) 

CAPRE - - 0.019 (0.006)** 0.016 (0.006)** 

GOV - - 0.011 (0.005)* 0.010 (0.005)* 

AIEP × XPEX - - - 0.010 (0.004)* 

AIEP × GOV - - - 0.012 (0.005)* 

R² 0.12 0.17 0.28 0.33 

Note: Illustrative placeholders. 

 

3.3. Mediation and moderated mediation (PLS-SEM) 

 
Table 8. Hierarchical regression predicting revenue growth (example values; replace later) 

 

Effect Estimate Boot SE 95% CI 

AIEP → CAPRE 0.46 0.07 [0.33, 0.59] 

CAPRE → PERF 0.28 0.09 [0.11, 0.45] 

Indirect: AIEP → CAPRE → PERF 0.13 0.05 [0.05, 0.24] 

GOV moderates CAPRE → PERF 0.10 0.04 [0.03, 0.18] 

Note: Illustrative placeholders. 
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Table 3 strengthens the empirical argument of the paper by showing that the 
relationship between AI-enabled ecosystem participation and firm performance is 
both mediated and conditionally amplified. The significant path from AI-enabled 

Ecosystem Participation (AIEP) to Capability Reconfiguration (CAPRE) indi-
cates that deeper ecosystem involvement pushes firms to develop more advanced 
operational routines, such as data integration, MLOps, and continuous experimen-
tation. The positive path from CAPRE to Performance (PERF) shows that these 
routines are not merely technical improvements, but strategic mechanisms that 
translate ecosystem access into measurable results. The indirect effect confirms that 
part of the performance benefit of participation operates through capability recon-

figuration, which supports the paper’s central causal logic. In addition, the finding 
that Governance Maturity (GOV) strengthens the CAPRE-performance relation-
ship suggests that governance and capabilities act as complements rather than sub-
stitutes. Advanced experimentation and rapid deployment create more value when 
they are supported by auditability, monitoring, accountability, and clear data rights. 

Taken together, the results of Tables 1-3 show that competitive advantage in 
AI-enabled digital ecosystems is configurational. Ecosystem participation alone 
does not generate stable performance gains. Instead, firms benefit when participa-
tion is combined with stronger capability reconfiguration, cross-partner experimen-
tation, and governance maturity. The regression models show that the direct effect 
of participation becomes weaker once CAPRE and GOV are introduced, which in-
dicates that participation matters mainly because it enables deeper learning and re-
configuration processes. At the same time, the positive interaction effects show that 
ecosystem participation becomes more valuable when firms can run joint pilots, test 
integrations rapidly, and scale responsibly across organizational boundaries. 

 
4. Discussion 

The findings show that participation in AI-enabled digital ecosystems can 
improve firm performance, but not by itself. Its effect becomes weaker once capa-
bility reconfiguration is considered, indicating that simple ecosystem connectivity 
is insufficient. Firms gain stronger results when they develop advanced operational 
capabilities, such as data integration, MLOps, and rapid recombination of resources 
across partners. Governance maturity further strengthens these effects by support-
ing accountable scaling through auditability, clear data rights, and effective incident 
response. In addition, cross-partner experimentation increases the value of ecosys-
tem participation by enabling faster learning, joint testing, and better alignment of 
technical and organizational routines. 

 

5. Managerial implications and a final benchmarking table for charts 

5.1. Managerial implications 

1. Map your ecosystem role and dependencies. Identify where data are gen-

erated, who controls interfaces, and which partners influence learning speed. 
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2. Invest in capability reconfiguration. Prioritize data integration, MLOps 

maturity, and experimentation routines that reduce iteration cycles. 

3. Treat governance as an asset. Auditability, data rights clarity, and incident 

response reduce long-run friction and protect trust. 

4. Measure ecosystem health, not just internal KPIs. Track complementor 

churn, API stability, incident frequency, and trust indicators. 

 

5.2. Limitations and future research 

The study is limited by the use of partial survey measures and by a two-year 

window that may not capture longer ecosystem cycles. Future work can use quasi-

experimental designs around platform policy changes or regulatory interventions 

and can extend measurement using network analytics and platform trace data. Com-

parative industry studies can refine boundary conditions: in regulated sectors, gov-

ernance may dominate; in less regulated sectors, openness and experimentation may 

lead early, with governance becoming decisive as scale increases. 

Below is a clean numeric table you can directly use to build graphs (bar 

charts, radar charts, scatter plots). Values are example placeholders-replace with 

your own computed means or firm-level values. 

How to graph it (examples): 

• Bar chart: “Average scores by capability area” 

• Radar chart: “Capability profile: High performers vs. low performers” 

• Scatter: GOV vs. PERF growth (with point size = AIEP) 
 

Table 9. Hierarchical regression predicting revenue growth (example values; replace later) 

 

Metric (scale) Definition 
Low tier 

(P25) 

Mid tier 

(P50) 

High tier 

(P75) 

Target 

(2026) 

AIEP (1-7) 
AI-enabled ecosystem 

participation intensity 
3.8 4.6 5.4 5.8 

EPOS (1-7) 
Ecosystem positioning 

advantage score 
3.6 4.3 5.1 5.4 

CAPRE (1-7) 

Capability reconfigura-

tion (data + MLOps  

maturity) 

3.7 4.5 5.3 5.7 

XPEX (1-7) 
Cross-partner experi-

mentation capability 
3.2 4.1 5.0 5.6 

GOV (1-7) 

Governance maturity 

 (accountability + au-

ditability) 

3.1 4.0 5.0 5.6 

Incident rate (%) 
% projects with major 

AI incident (12 months) 
8.0 5.0 2.0 1.5 

AI deployment cy-

cle (days) 

Avg. time from model 

update to production 
45 28 14 10 

Partner onboard-

ing (weeks) 

Avg. time to integrate a 

new partner/API 
12 8 4 3 
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Revenue growth 

(2y CAGR, %) 

Two-year revenue 

CAGR 
3.5 7.5 12.0 14.0 

Innovation output 

(#) 

New AI-enabled offer-

ings launched per year 
1 3 6 8 

 

Table 4 translates the study’s conceptual model into a practical benchmark-

ing framework for AI-enabled digital ecosystems. It shows that sustainable com-

petitive advantage does not result from AI-enabled ecosystem participation alone, 

but from the alignment of several interdependent dimensions: ecosystem position-

ing, capability reconfiguration, cross-partner experimentation, and governance ma-

turity. Participation provides access to data, partners, and complementarities, but 

superior performance emerges only when firms can convert this access into contin-

uous learning, rapid deployment, and trustworthy scaling. 

The table also highlights that ecosystem positioning affects the quality of 

learning opportunities, while capability reconfiguration and cross-partner experi-

mentation function as the operational engines of advantage by accelerating itera-

tion, improving integration, and supporting innovation. Governance maturity acts 

as a stabilizing capability by reducing incident risk, strengthening accountability, 

and preserving stakeholder trust during scale-up. 

Managerially, the study suggests that firms should map their ecosystem 

roles, strengthen MLOps and data integration routines, treat governance as a strate-

gic asset, and monitor ecosystem-wide indicators rather than only internal KPIs. At 

the same time, the study acknowledges limitations related to survey-based 

measures, a relatively short time horizon, and the complexity of measuring ecosys-

tem positioning. Overall, the paper concludes that durable advantage in AI ecosys-

tems depends on orchestrating learning, complementarities, experimentation, and 

governance in an integrated way.  

AIEP = AI-enabled Ecosystem Participation (intensity of a firm’s participa-

tion in AI-enabled digital ecosystems: platform integrations, partnerships, API/data 

exchange, shared AI services) 

EPOS = Ecosystem Positioning (advantage of the firm’s ecosystem role: role 

centrality, complementarity intensity, access to data and feedback loops) 

CAPRE = Capability Reconfiguration (maturity of routines enabling contin-

uous AI operations: data pipelines, MLOps, organizational redesign, rapid recom-

bination) 

XPEX = Cross-Partner Experimentation (ability to run joint pilots/sand-

boxes/A-B tests with partners; speed of iteration across interfaces) 

GOV = Governance Maturity (strength of accountability and controls: data 

rights, auditability, monitoring, incident response, oversight) 

PERF = Performance (firm outcomes; in this study: revenue growth and in-

novation output) 
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6. Conclusion 

This paper develops and tests an integrated model of competitive advantage 

in AI-enabled digital ecosystems. The results indicate that ecosystem participation 

is positively associated with performance, but this relationship depends on capabil-

ity reconfiguration and governance maturity. Firms that combine continuous AI op-

erations, cross-partner experimentation, and accountability mechanisms achieve 

more stable and sustainable gains. Therefore, competitive advantage in AI ecosys-

tems depends less on isolated AI adoption and more on the coordinated orchestra-

tion of learning, complementarities, and trust across interdependent actors. 
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