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Abstract 

Urban Air Mobility (UAM) represents a complex, emergent socio-technical ecosystem that demands holistic 

orchestration rather than linear deployment. Research addressing this nascent domain often lacks integrative 

frameworks for managing ecosystem emergence and development. This conceptual study employs a Systematic 

Literature Review (SLR), grounded in Pragmatism and Abductive logic, to synthesize diverse theoretical 

traditions and construct a unified operational framework. The resulting model integrates the MIT Innovation 

Policy Model's focus on balanced Innovation Capacity (I-Cap) and Entrepreneurial Capacity (E-Cap), both 

critical for ecosystem scaling, with a rigorous multi-dimensional business model architecture. Central to 

defining operational logic is the Business Model Cube, characterized by its seven generic dimensions, including 

Value Proposition, Competence, and the internal/external Relations Axiom. These system dynamics are modeled 

using the Adaptive Behavioural Decision Integration Framework (ABDIF), which translates stakeholder 

psychology (attitude, norms) and contextual variables (regulation) into non-linear behavioral logic for dynamic 

simulation in high-uncertainty adoption environments. The framework provides policymakers (DGCA/MoCA) 

and industry stakeholders with an evidence-based blueprint. A synchronized orchestration, often implemented 

via a Quadruple Helix structure, is required to achieve scaled, sustainable eVTOL networks and high public 

acceptance by 2030–2035.  

Keywords: Urban Air Mobility, Innovation Ecosystems, Socio-Technical Systems, System of Systems, Quadruple 

Helix, Ecosystem Orchestration 

1.0 Introduction: Urban Air Mobility as a 

Complex Socio-Technical System 

Urban Air Mobility (UAM) represents a paradigm 

shift in urban transport, yet its realization extends 

far beyond the development of novel aircraft. 

Defined as "safe, sustainable, affordable, and 

accessible aviation for local and interregional 

mission transformation,"(Adam & Shaheen, 2021). 

This emerging field is best understood not as a 

standalone technology but as a complex socio-

technical system (Corbin & Strauss, 1990; Glaser 

& Strauss, 1967; Hekkert et al., 2007). Its success 

hinges on the coordinated evolution of a vast 

network of interdependent actors, technologies, and 

institutions. The intricate web of vehicle 

manufacturers, infrastructure developers, 

regulatory bodies, and end-users must advance in 

concert, as each element either amplifies or 

constrains the potential of the others, creating a 

high-uncertainty innovation environment where 

traditional, linear models of development are 

insufficient (Adner, 2006, 2012; Jacobides et al., 

2018; Gomes et al., 2018). 

To comprehend and steer this complexity, this 

paper adopts the "innovation ecosystem" as its 

primary analytical lens. Foundational work by 

James Moore (as in Appendix B) defines a business 

ecosystem as an "economic community supported 

by a foundation of interacting organizations and 

individuals," where members co-evolve their 

capabilities around a central value proposition (Abe 

et al., 1998; Iansiti & Levien, 2004). This 

perspective marks a significant evolution from 

earlier paradigms like open innovation, which 

focus primarily on sourcing external ideas (Bogers 
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et al., 2019; Chesbrough, 2003, 2007). For a 

systemic challenge like UAM, this shift from 

simply sourcing external ideas (open innovation) to 

orchestrating a network of co-evolving partners is 

not merely academic; it is, as observers of this 

trend argue, a strategic imperative (Autio & 

Thomas, 2014, 2022). 

The purpose of this article is to conduct a 

systematic literature review to synthesize a 

comprehensive conceptual framework for fostering 

and orchestrating ecosystem innovation in the 

context of Urban Air Mobility (Denyer & Tranfield, 

2009). The proposed framework is designed to be 

actionable, providing a structured approach for 

policymakers and industry leaders to identify and 

address critical system-level challenges.  

This paper is structured to guide the reader from 

foundational theory to practical application. It 

begins by deconstructing the core theories of 

innovation ecosystems and socio-technical systems 

(Autio & Thomas, 2014; Budden & Murray, 2018; 

Hekkert et al., 2007). It then maps the specific 

architecture of the UAM ecosystem, identifying its 

key stakeholders and their critical 

interdependencies (Bauranov & Rakas, 2021; 

Goyal et al., 2018). Subsequently, it introduces an 

integrated framework, synthesizing the MIT model 

of innovation ecosystems with the specific drivers 

and challenges of UAM, to provide actionable 

policy levers. 

2.0 Theoretical Foundations: Deconstructing the 

Innovation Ecosystem 

To effectively analyze a system as complex as 

Urban Air Mobility, a robust theoretical foundation 

is essential. A superficial understanding can lead to 

fragmented policies that fail to address the deep-

seated interdependencies governing the system's 

success or failure. This section deconstructs the 

concept of an "innovation ecosystem" by drawing 

from seminal theories in management, policy, and 

systems dynamics. By integrating these 

perspectives, we establish a coherent analytical 

model that will be used to structure the subsequent 

review and framework development. Grounded 

Theory and Socio-Technical Systems (STS) Theory 

underpins this research (Corbin & Strauss, 1990; 

Glaser & Strauss, 1967). This theory is essential, 

viewing technological adoption as the emergent 

outcome of multiple interacting subsystems, 

including technical, social, regulatory/institutional, 

economic, and cultural elements (Hekkert et al., 

2007). The framework models these dynamic 

subsystems (Autio & Thomas, 2014, 2022; 

Jacobides et al., 2018). The research follows a 

pragmatic, abductive approach and a complex 

mixed-methods strategic foresight methodology 

specifically designed for analyzing complex, high-

uncertainty environments such as Urban Air 

Mobility (UAM) (Denyer & Tranfield, 2009; Goyal 

et al., 2018; Bauranov & Rakas, 2021). 

 

Figure 1: Conceptual Model 
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2.1 Defining and Characterizing Innovation Ecosystems 

An innovation ecosystem is more than a simple 

network or supply chain (Autio and Thomas, 2022). 

Building on the work of Autio and Thomas, we 

define it as a constellation of heterogeneous 

participants that collectively co-create a coherent, 

system-level outcome through complex 

interdependencies and non-contractual coordination 

mechanisms (Iansiti & Levien, 2004; Adner, 2006). 

This definition is underpinned by four distinct 

characteristics: 

1. A Coherent System-Level Outcome: Unlike 

general-purpose networks, ecosystems are 

oriented toward producing a specific output 

that no single participant could create alone. 

For UAM, this outcome is a complete, end-to-

end mobility service (Adner, 2006, 2012). 

2. Heterogeneous Participants: Ecosystems 

involve a diverse set of actors from multiple 

industries including firms, universities, 

government agencies, and investors, each 

occupying a specific, interdependent role 

(Budden & Murray, 2018; Jacobides et al., 

2018). 

3. Deep Interdependencies: The relationships 

within an ecosystem are multifaceted, 

encompassing technological complementarities 

(e.g., eVTOLs and vertiports), economic links 

(e.g., shared revenue models), and cognitive 

alignment (e.g., a shared vision for the future 

of mobility) (Gomes et al., 2018; Adner, 2006). 

4. Non-Contractual Coordination 

Mechanisms: Cohesion is maintained not 

primarily through formal contracts but through 

shared standards, platforms, and normative 

role expectations, which balance stability with 

the flexibility required for innovation (Iansiti 

& Levien, 2004; Jacobides et al., 2018). 

2.2 Core Analytical Framework: The MIT Model of Innovation Ecosystems 

 

Figure 2: Aligning the MIT, STS and ABDIF Frameworks 

To structure our analysis, this paper adopts the 

framework developed by Budden and Murray at 

MIT, which provides a systematic model for 

assessing and strengthening innovation ecosystems. 

The framework identifies two core capacities that 

act as the "twin engines" of regional innovation: 

• Innovation Capacity (I-Cap): This refers to 

the ability to take new-to-the-world ideas from 

"inception to impact." In the UAM context, I-

Cap encompasses the R&D capabilities needed 

to design, test, and certify novel technologies 

like eVTOL aircraft, autonomous navigation 

systems, and advanced battery chemistries 
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(Budden and Murray, 2018; Hekkert et al., 

2007). 

• Entrepreneurship Capacity (E-Cap): This 

represents the business environment that 

supports the formation and scaling of 

"innovation-driven enterprises" (IDEs). For 

UAM, E-Cap is the capacity to build and grow 

new ventures, such as mobility service 

operators, fleet management companies, and 

infrastructure providers  (Budden and Murray, 

2018; Autio & Thomas, 2014; Jacobides et al., 

2018). 

2.3 Explaining System Dynamics: The Socio-

Technical Systems (STS) Perspective 

The interactions between the five drivers and the 

two core capacities are neither linear nor static. To 

understand these complex dynamics, we introduce 

the Socio-Technical Systems (STS) theory as a 

complementary analytical lens. STS theory posits 

that technological adoption is an emergent property 

of the interactions between social, technical, 

regulatory, and economic subsystems (Carlsson et 

al., 2002; Hekkert et al., 2007). This study employs 

a mixed-methods strategic foresight methodology 

combining Janus Cone modelling, socio-technical 

ecosystem analysis (MIT Framework + STS 

Layers), and ABDIF behavioral modelling to 

analyze historical trajectories, ecosystem readiness, 

and future scenario pathways (Budden & Murray, 

2018; Hekkert, et al.,2007).This perspective 

highlights several key system dynamics that are 

critical for effective policymaking: 

• Multi-layered Structures: UAM adoption is 

influenced by conditions across distinct but 

interconnected layers; social (public trust), 

technical (vehicle safety), and institutional 

(regulatory certification) (Carlsson et al., 2002; 

Malerba, 2002). 

• Non-linear Interactions: The effect of a 

change in one variable is not constant. For 

example, a small reduction in ticket price may 

have a negligible effect on demand until it 

crosses a key psychological threshold, at 

which point adoption could accelerate rapidly 

(Hekkert et al., 2007). 

• Feedback Loops: The system is characterized 

by reinforcing and balancing feedback loops. 

For instance, early adoption and positive 

media coverage can create a reinforcing loop, 

increasing public trust and fueling further 

adoption. Conversely, a safety incident could 

trigger a balancing loop of negative sentiment 

and regulatory tightening, slowing momentum 

(Moore, 1993; Hekkert et al., 2007). 

• Path Dependencies and Tipping Points: The 

ecosystem's evolution is path-dependent, 

meaning early decisions (e.g., in infrastructure 

siting or regulatory standards) can lock in 

future development trajectories. The system 

may also exhibit tipping points, where a 

critical mass of adoption or a key regulatory 

breakthrough triggers a sudden, system-wide 

shift (Malerba, 2002; Moore, 1996). 

3.0 The Architecture of the Urban Air Mobility 

Ecosystem 

3.1 Methodology  

This study follows a pragmatic and abductive 

philosophy. It draws on a wide range of secondary 

sources, including peer-reviewed academic 

literature, government and intergovernmental 

reports, industry whitepapers and technical 

documents, regulatory and standards-based 

materials, scholarly books and handbooks, as well 

as conference papers, working papers, and 

preprints (Ormerod R., 2006; Dong. A. et al., 2015;  

3.2 Analysis of Core Challenges and 

Interdependencies 

The successful deployment of UAM is contingent 

on overcoming a formidable set of interconnected 

challenges, as comprehensively surveyed by Raza 

et al. and detailed in various Concept of Operations 

(CONOPS) documents (Raza et al., 2025). These 

challenges span every layer of the ecosystem, and a 

failure in one area can create a cascade of 

constraints across the entire system. 

• Technological & Aircraft Development: 

o Battery Technology: Achieving a 

commercially viable flight range (e.g., 100 

miles) requires batteries with high specific 
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energy (300-400 Wh/kg) that are also 

certifiably safe under high-stress operational 

conditions. 

o Air Traffic Management (ATM): 

Conventional ATM systems are not designed 

for the dense, low-altitude, and potentially 

autonomous operations envisioned for UAM, 

necessitating new UTM frameworks. 

o Cybersecurity: The high degree of 

connectivity between aircraft, ground control, 

and UTM systems creates significant 

vulnerabilities that must be secured against 

cyber threats (Raza et al., 2025). 

• Infrastructure & Operations: 

o Vertiport Integration: The siting, design, and 

construction of vertiports present a major 

hurdle, requiring seamless integration with 

existing urban transportation networks and 

compliance with zoning and environmental 

regulations. 

o Fleet Logistics: Managing a fleet of eVTOLs 

for high-tempo urban operations—including 

charging, maintenance, and crew scheduling—

is a complex logistical challenge. 

o Weather Reliability: UAM operations are 

highly susceptible to adverse weather 

conditions, which can impact service reliability 

and safety, particularly in microclimates 

common to dense urban areas. 

• Regulatory & Certification: 

o Airworthiness Standards: Novel eVTOL 

designs, particularly those with distributed 

electric propulsion, do not fit neatly into 

existing airworthiness frameworks (like FAA 

Part 21), requiring modified or entirely new 

certification pathways (Ma & Ding, 2023; 

Mou, Jiang, & Zhu, 2020; ICAO, 2025). 

o Flight Rules and Airspace Management: The 

introduction of uncrewed or highly 

autonomous aircraft into urban airspace 

necessitates the development of new flight 

rules and management protocols. 

• Economic & Market: 

o Path to Profitability: The high initial cost of 

aircraft and infrastructure makes the economic 

viability of early use cases, such as the "Air 

Taxi," challenging. Achieving a price point 

competitive with ground-based alternatives is a 

critical long-term goal (Liu, Y., & Gao, C., 

2024; L.E.K. Consulting, 2024; McKinsey, 

2025; Takizawa & Lei, 2022). 

o Competition: UAM services will not operate 

in a vacuum; they will compete with 

continually improving ground-based 

transportation options, including high-speed 

rail and autonomous ride-sharing (Adler et al., 

2024; European Transport Research Review, 

2024; Wild, 2024; Sengupta et al., 2025). 

• Social & Environmental: 

o Public Acceptance and Trust: The foremost 

social barrier is public perception, particularly 

concerning safety, privacy, and the 

trustworthiness of autonomous systems 

(Naiseh, et al., 2024; Kenesei, et al., 2025;  

Nazari, F., & Noruzoliaee, M., 2024). 

o Community Noise Impact: Noise is a critical 

environmental concern. As highlighted in the 

NASA UAM market study by Goyal et al., 

many UAM flights would occur in areas with 

low background noise levels (<50 dB), where 

the acoustic signature of eVTOLs would be 

highly noticeable and potentially disruptive 

(Rizzi, 2023; Boucher et al., 2024). 

This architectural complexity underscores the 

inadequacy of a technology-first approach (Hekkert 

et al., 2007; Goyal et al., 2023). The following 

section will propose an integrated framework 

designed to address these interconnected challenges 

holistically. 
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4.0 A Framework for UAM Ecosystem Innovation: Applying the I-Cap and E-Cap Model 

 

Figure 3: MIT Innovation Ecosystem Framework 

 (Budden & Murray, 2018) 

This section presents the central contribution of this 

paper: a novel framework that synthesizes the MIT 

I-Cap/E-Cap model with the specific challenges 

and socio-technical dynamics of the Urban Air 

Mobility ecosystem (Budden & Murray, 2018). By 

structuring policy and strategy around the five key 

drivers of innovation and entrepreneurship, namely, 

Human Capital, Funding, Infrastructure, Demand, 

and Culture & Incentives, we can move from 

identifying problems to developing a systematic 

and coherent portfolio of interventions. This 

framework provides a practical tool for 

orchestrators to diagnose weaknesses and apply 

targeted levers to foster a thriving UAM ecosystem. 

4.1 Driver 1: Human Capital 

Addressing the complex technological and 

operational challenges of UAM, from autonomous 

flight to high-tempo fleet management, requires a 

dual-pronged approach to human capital 

development. On one hand, Innovation Capacity (I-

Cap) depends on a deep pool of highly specialized 

technical talent, including aerospace engineers, 

battery chemists, and AI specialists. On the other 

hand, Entrepreneurship Capacity (E-Cap) is fueled 

by individuals with the skills to build and scale new 

ventures, such as experienced fleet managers, 

service designers, and business development 

experts (Budden & Murray, 2018). 

Key Policy Levers: 

• Education Policies: Universities can play a 

pivotal role by developing specialized 

curricula. This includes creating "innovation 

engineering" courses focused on the needs of 

future Chief Technology Officers (CTOs) in 

deep-tech sectors, as well as offering 

entrepreneurship minors to equip technical 

talent with business acumen (Sandhu et al., 

2025; Wahl & Jürgen Münch, 2022).  

• Mobility Policies: To fill immediate talent 

gaps, governments should implement targeted 

visa programs. Singapore’s EntrePass scheme, 

which actively attracts international 

entrepreneurs in "Deep Tech," serves as an 

excellent model for attracting global UAM 

expertise to India (EntrePass, 2025). 

• Labor Mobility: The flow of knowledge 

between established aerospace incumbents and 

new UAM startups is critical. Policies that 

relax or reform restrictive non-compete 

agreements (NCAs) can significantly enhance 

this mobility, allowing ideas and experienced 
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talent to move more freely within the 

ecosystem (Johnson et al., 2023). 

4.2 Driver 2: Funding & Financial Innovation 

The immense capital requirements for UAM, 

spanning public R&D for foundational technology 

to high-risk venture capital for new services, 

demand financial innovation. The scale of 

investment needed is analogous to other systemic 

global challenges; for instance, the global 

biodiversity financing gap is estimated at $700 

billion annually. Conventional funding approaches 

are insufficient, necessitating new mechanisms 

(Budden & Murray, 2018). 

Key Policy Levers: 

• UAM-Linked Bonds: Adapting models like 

the World Bank's Wildlife Conservation Bond, 

governments can issue bonds where investor 

returns are tied to the achievement of specific 

UAM deployment milestones (Outcome 

Bonds, 2023). Such instruments can help 

overcome initial path dependencies by creating 

powerful incentives to reach a system-wide 

tipping point in infrastructure deployment, for 

example, by linking coupon payments to the 

number of certified vertiports in a region or a 

verifiable reduction in average commute times. 

• Public-Private Partnerships (PPPs): Shared 

infrastructure like vertiports is a prime 

candidate for PPPs. As seen in environmental 

contexts like coral reef restoration in Thailand, 

PPPs can effectively de-risk large-scale capital 

investments, blending public funds to cover 

initial high-risk phases with private capital for 

operational stages (CORDAP Comms, 2025). 

• Tax Policies: To stimulate crucial early-stage 

investment, tax policies can be highly effective 

(Cowling et al., 2021). The UK’s Seed 

Entrepreneur Investment Scheme (SEIS), 

which provides significant tax relief to angel 

investors backing high-risk startups, offers a 

proven model to channel private wealth into 

the UAM sector’s E-Cap (Harrison et al., 

2020). 

 

4.3 Driver 3: Infrastructure 

The successful deployment of UAM is contingent 

on the development of both physical infrastructure, 

like vertiports, and digital infrastructure, like UTM 

systems. I-Cap is enabled by policies that ensure 

innovators have access to specialized technical 

infrastructure, such as national test facilities and 

shared digital datasets. E-Cap, meanwhile, requires 

accessible and flexible operational infrastructure, 

such as modular short-term leases for vertiport 

space or co-working facilities for startups (Budden 

& Murray, 2018). 

Key Policy Levers: 

• Digital Infrastructure: Foundational to 

innovation is access to data. Policies modeled 

on Estonia’s ‘E-stonia’ initiative, which 

streamline access to public data sets (e.g., 

transportation patterns, emergency service 

demand), can provide the raw material for new 

UAM applications and services (X-Road - E-

Estonia, 2024). 

• Physical Infrastructure: Governments can 

support I-Cap by creating policies for shared 

access to national research and testing facilities 

(e.g., wind tunnels, battery labs). For E-Cap, 

reforming planning and zoning rules to pre-

approve sites for vertiport construction can 

dramatically reduce deployment timelines 

(Rohrmeier et al., 2025; Mendonca et al., 

2022). 

• Regulatory Infrastructure: For a nascent 

industry like UAM, a "regulatory sandbox" is a 

critical policy tool. Pioneered in UK fintech 

and applied to AI in Japan, a sandbox creates a 

controlled environment where startups can test 

new services with real customers under 

regulatory supervision (Giulio Cornelli et al., 

2020; OECD Digital  Economy Papers, 2023). 

This approach is a direct policy response to 

managing uncertainty, allowing innovation and 

regulation to co-evolve by creating positive 

feedback loops between regulators and 

innovators. 
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4.4 Driver 4: Demand 

To de-risk the creation of a new market and 

accelerate UAM adoption, demand-side or 

"demand-pull" policies are as critical as supply-side 

interventions. By acting as a key early customer, 

the public sector can signal market viability and 

catalyze private investment in both technology 

development (I-Cap) and service deployment (E-

Cap) (Budden & Murray, 2018). 

Key Policy Levers: 

• Public Sector Procurement: Government 

procurement processes are often too rigid for 

startups. Reforms that specify challenges 

rather than pre-defined solutions, as 

exemplified by the US Department of 

Defense’s Defense Innovation Unit (DIU), can 

open the door for UAM startups to win public 

contracts for services like emergency medical 

response or critical infrastructure inspection 

(Mergel I. et al., 2019; Lichtenberg F. R., 

2020). 

• Public Sector Prizes: Prize-based 

competitions, enabled by legislation like the 

US Science Prize Competition Act, are a 

powerful way to focus I-Cap on critical 

challenges. A government could launch a prize 

for developing an ultra-quiet rotor design for 

UAM or an autonomous navigation system 

capable of operating in dense urban canyons, 

thereby pulling innovation toward pressing 

public needs (Liotard & Revest, 2018). 

4.5 Driver 5: Culture & Incentives 

Addressing the deep cultural and institutional 

barriers to innovation is fundamental for a thriving 

UAM ecosystem. The underlying incentive 

structures of a region profoundly shape its potential. 

University assessment frameworks that reward 

real-world impact alongside academic publications 

strengthen I-Cap. Similarly, bankruptcy laws that 

do not excessively penalize failure are fundamental 

to a robust E-Cap, as they encourage the serial 

entrepreneurship and risk-taking necessary for 

breakthrough innovation (Budden & Murray, 2018). 

Key Policy Levers: 

• Intellectual Property (IP) Policies: Clear and 

favorable IP policies are essential to 

incentivize the flow of ideas from university 

labs to the market. Policies that grant 

universities clear ownership but mandate 

founder-friendly licensing terms ensure that 

entrepreneurs are not saddled with prohibitive 

costs, which would deter investors (Siegel et 

al., 2003). 

• Bankruptcy Law: A culture that tolerates and 

even learns from failure is a hallmark of 

vibrant entrepreneurial ecosystems. 

Policymakers should review bankruptcy laws 

to ensure they do not create a "fear of failure," 

contrasting systems like those historically in 

France or Egypt with more forgiving models 

that allow entrepreneurs to rebound and try 

again (European Commission, 2011). 

Activating these five drivers is not a matter of 

simply checking boxes. It requires a deliberate, 

coordinated governance strategy to ensure these 

interventions are synergistic and adaptive. 

5.0 Ecosystem Orchestration and Adaptive 

Governance 

A successful Urban Air Mobility ecosystem will 

not emerge spontaneously from a collection of 

well-funded startups and supportive policies. The 

complex interdependencies detailed in previous 

sections require deliberate coordination and a 

governance model that can adapt to the high 

uncertainty inherent in this nascent field. This 

section synthesizes models for effective 

orchestration and policy-making, providing the 

"how" that complements the "what" of the I-Cap/E-

Cap framework (Budden & Murray, 2018). 

5.1 The Role of the Ecosystem Orchestrator 

Drawing from the literature on digital innovation 

ecosystems, the concept of an "ecosystem 

orchestrator" is central to achieving coordinated 

action. An orchestrator is an entity that actively 

works to align participants, enable value co-

creation, and govern the ecosystem's shared 

resources and standards. This role is not about 

command-and-control; rather, it is about 

facilitating collaboration and ensuring the health of 
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the entire system. For instance, a firm like Siemens 

has taken on this role with its Xcelerator platform, 

which provides a common digital backbone for a 

network of partners (Hobcraft, P. , 2024). In the 

UAM context, a shared digital platform, such as a 

federated UTM system or a multi-modal booking 

interface, could serve as the primary mechanism 

through which an orchestrator governs and aligns 

the ecosystem. 

For UAM in India, the orchestrator role could be 

filled by various entities: 

• A lead government agency could coordinate 

across regulatory bodies and urban planning 

departments. 

• A pioneering private firm (e.g., a major 

eVTOL manufacturer or infrastructure 

developer) could establish the initial standards 

and platforms that attract other participants. 

• A neutral consortium or public-private 

partnership could be formed specifically to 

govern the ecosystem, ensuring that no single 

actor's interests dominate. 

The key function of the orchestrator is to provide 

the connective tissue that links the disparate 

elements of the ecosystem, turning a fragmented 

collection of actors into a coherent, functioning 

whole. 

5.2 Models for Collaborative Governance 

To be effective, the orchestrator must operate 

within a structure that ensures all key stakeholders 

have a voice. The Quadruple Helix Collaboration 

Model provides the ideal governance framework 

for this purpose (Popa, E., 2021). This model 

explicitly integrates four critical stakeholder groups 

to drive innovation: 

1. Government: Sets the regulatory framework, 

provides public funding, and acts as a key 

customer. 

2. Industry: Develops the technology, builds the 

infrastructure, and operates the services. 

3. Academia: Conducts foundational research, 

develops talent, and provides independent 

expertise. 

4. Civil Society: Represents the end-users and 

the broader community, ensuring that UAM 

development aligns with public needs and 

values, particularly regarding safety, noise, and 

equity. 

This model moves beyond traditional triple-helix 

(government-industry-academia) approaches by 

formally including the societal perspective, which 

is essential for building the public trust and 

acceptance upon which UAM's ultimate success 

depends. 

5.3 Implementing Adaptive and Experimental 

Policy 

In a field as dynamic and uncertain as UAM, 

traditional, static policymaking is destined to fail. 

The OECD and other leading bodies advocate for 

an approach of "experimental innovation policy," 

which treats policies as hypotheses to be tested, 

evaluated, and adapted based on real-world 

evidence (OECD & WB, 2014). This approach 

embraces learning and iteration as core components 

of the governance process. 

In synthesis, effective orchestration and adaptive 

governance are the dynamic mechanisms that 

activate the five drivers of the I-Cap/E-Cap 

framework, integrating them into a functioning, 

self-improving, and resilient UAM ecosystem 

(Budden & Murray, 2018). 

6.0 Discussion and Future Research Agenda 

This paper has synthesized a range of theoretical 

perspectives and practical challenges to construct a 

conceptual framework for UAM ecosystem 

innovation. This concluding section will now 

consolidate the principal arguments of the paper, 

discuss their implications for key stakeholders, and 

outline a forward-looking agenda for future 

research that can help navigate the complex 

journey ahead (Hobcraft, P., 2025). 
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6.1 Synthesis of Key Insights 

 

Figure 4: UAM Dynamic Innovation Ecosystem 

The central argument of this paper is that the 

successful deployment of Urban Air Mobility 

requires a fundamental shift in perspective: from a 

narrow, technology-centric view to a holistic, 

ecosystem innovation approach (Budden & Murray, 

2018).. The sheer complexity and interdependence 

of the actors, technologies, and institutions 

involved mean that isolated advancements in one 

area will be insufficient. Progress must be 

orchestrated across the entire system. 

6.2 A Future Research Agenda for UAM 

Ecosystems 

While this paper provides a conceptual foundation, 

many questions remain. Adapting the open research 

questions posed by Autio and Thomas to the 

specific context of UAM, we propose the following 

research agenda to guide future scholarly work: 

1. How do UAM ecosystems emerge? What are 

the conditions that favor different emergence 

pathways? Future research should conduct 

comparative case studies to investigate the 

effectiveness of orchestrator-led "value 

blueprint" approaches versus more organic, 

multi-polar emergence in different urban 

contexts (e.g., in highly regulated versus more 

liberalized environments). 

2. How do UAM ecosystems evolve and change? 

Ecosystems are not static. Longitudinal studies 

are needed to track how relationships between 

key actors, particularly between incumbents 

like large aerospace firms and new ventures 

like eVTOL startups, co-evolve over time. 

How do shifts in these dyadic relationships 

cascade into ecosystem-level changes in 

structure and performance? 

3. How do UAM ecosystems compete? As UAM 

begins to scale, competition will likely emerge 

between different city- or region-based 

ecosystems. Research should move beyond 

simplistic "winner-take-all" assumptions to 

analyze the complex competitive dynamics. 

What modes of co-opetition, specialization, 

and inter-regional collaboration will define the 

global UAM landscape? 

6.4 Generalizability & Limitations 

The following limitations relate to the 

generalisability and inherent constraints of the 

research, despite the adoption of a rigorous 

Systematic Literature Review (SLR) methodology: 

The review is restricted by the nascent and 

uncertain nature of Urban Air Mobility (UAM). 

Research in developing fields like UAM is often 

exploratory, and the current body of literature 

consists predominantly of conceptual papers, 

government reports, industrial whitepapers, and 

simulation-based studies. This creates inherent 

difficulties in drawing definite conclusions about 

real-world system behaviour, as many findings rely 

on projected outcomes rather than established, 

longitudinal empirical data. UAM functions as a 

complex socio-technical ecosystem, necessarily 

spanning multiple, varied fields such as aerospace 
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engineering, behavioral science, innovation 

ecosystems, and regulatory studies. This 

interdisciplinary distribution has led to diverse 

methodological approaches and a varying use of 

nomenclature across different research efforts. 

Such heterogeneity introduces subjective 

interpretation and limits the direct comparability of 

findings, even with efforts toward methodological 

standardization. Generalizability is naturally 

limited because UAM ecosystems are highly 

dependent on local context. Effective policies for 

innovation ecosystems, including UAM, require a 

specific understanding of the entrepreneurial 

capacities and local realities of the region. UAM 

deployment is shaped by local factors, including 

specific regulatory philosophies (such as DGCA 

acceleration in India), urban morphology, cultural 

attitudes toward risk, and socioeconomic 

conditions. Therefore, while the developed 

conceptual framework is structured for global 

applicability, its practical implementation requires 

contextual adaptation and should be seen as a 

general structural guide, not a one-size-fits-all 

implementation model. 

7.0 Conclusion 

This paper has advanced a systematic, theoretically 

grounded framework for understanding, analyzing, 

and orchestrating innovation within the nascent 

Urban Air Mobility ecosystem. By moving beyond 

a singular focus on technology and instead 

embracing the complexity of UAM as a socio-

technical system, we can better anticipate 

challenges and design more effective, holistic 

interventions. 

The core contribution is the synthesis of the MIT I-

Cap/E-Cap model with the specific architectural 

layers, stakeholder dynamics, and systemic 

challenges of UAM (Budden & Murray, 2018). 

This resulting conceptual framework provides a 

robust and actionable model for policymakers, 

industry strategists, and academic researchers. It 

offers a common language and a structured 

approach to navigate the profound uncertainties of 

this field, ensuring that efforts to build human 

capital, mobilize funding, develop infrastructure, 

stimulate demand, and shape a supportive culture 

are pursued in a coordinated and synergistic 

fashion. For India and other nations poised at the 

cusp of this new aviation frontier, adopting a 

deliberate ecosystem innovation approach is not 

just an option; it is the critical factor that will 

determine whether they can leapfrog traditional 

development constraints and fully realize the 

transformative potential of Urban Air Mobility. 
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