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Abstract: Innovation management has evolved from a narrow focus on research and development
activities to a comprehensive, multi-level discipline integrating strategy, organizational behavior,
technology management, ecosystems, sustainability, and digital transformation. This review synthesizes
foundational theories, dominant managerial frameworks, measurement systems, and emerging trends
shaping contemporary innovation research. The study integrates classical Schumpeterian theory, dynamic
capabilities, open innovation, absorptive capacity, ecosystem governance, and digital innovation
perspectives. It further presents structured tables and conceptual figures to enhance clarity and
comprehension. A research agenda is proposed emphasizing artificial intelligence—enabled innovation,
sustainability-driven transformation, innovation management systems (IMS), and ecosystem
orchestration. The review is written to provide both conceptual depth and practical applicability while

maintaining academic rigor.
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1. Introduction

Innovation management has become central to competitive advantage, organizational survival, and
economic development. Early research framed innovation as technological advancement led by
entrepreneurs (Schumpeter, 1934). Over time, innovation has been recognized as a complex, systemic,

and multi-actor phenomenon involving firms, governments, users, institutions, and digital platforms.
Contemporary research emphasizes:

e Organizational capabilities and routines
o Knowledge flows across firm boundaries
o Digital transformation and Al integration
o Sustainability and circular innovation

e Ecosystem and platform governance
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Despite abundant studies, fragmentation persists across theoretical streams. This review integrates major

frameworks into a unified structure and identifies future research directions.
2. Intellectual Foundations of Innovation Management
2.1 Schumpeterian Economics

Joseph Schumpeter conceptualized innovation as the driving force of economic development through

“creative destruction” (Schumpeter, 1934). He emphasized new combinations:

e New products
e New production methods
o New markets
e New sources of supply
e New organizational forms
His work laid the theoretical groundwork for innovation as a strategic phenomenon rather than a purely

technical process.
2.2 Diffusion Theory

Everett Rogers introduced diffusion of innovations theory (Rogers, 1962), explaining how innovations

spread across social systems. Adoption depends on:

e Relative advantage
o Compatibility

o Complexity

e Trialability

e Observability

This theory remains foundational for technology adoption studies.
2.3 Absorptive Capacity

Absorptive capacity refers to a firm’s ability to recognize valuable external knowledge, assimilate it, and
apply it for commercial and strategic advantage. The concept was introduced by Cohen and Levinthal
(1990), who emphasized that prior knowledge enhances learning capability and innovation outcomes.
Firms with strong absorptive capacity can better collaborate with external partners, universities, and

research institutions.

Zahra and George (2002) later expanded the concept into potential and realized absorptive capacity,
highlighting knowledge acquisition and exploitation stages. In innovation management, absorptive
capacity strengthens competitive advantage by enabling organizations to integrate external technological

developments efficiently and transform them into new products or services.

2.4 Dynamic Capabilities
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Dynamic capabilities describe an organization’s ability to adapt, reconfigure, and renew its resource base
in response to environmental change. Teece, Pisano, and Shuen (1997) conceptualized dynamic
capabilities as processes that allow firms to sense opportunities, seize them through strategic investments,
and reconfigure resources accordingly. Unlike routine operational capabilities, dynamic capabilities
enable long-term adaptation and innovation (Eisenhardt & Martin, 2000). In fast-changing industries
characterized by digital transformation and technological disruption, firms must continuously adjust
structures and competencies. Thus, dynamic capabilities provide a theoretical explanation for sustained

innovation performance and strategic flexibility in uncertain and competitive markets.
3. Major Frameworks in Innovation Management
3.1 Open Innovation

Henry Chesbrough introduced open innovation (Chesbrough, 2003), arguing that firms should use both

internal and external ideas and paths to market.

Table 1: Closed vs. Open Innovation Model

Dimension Closed Innovation | Open Innovation

Knowledge Source | Internal R&D Internal + External
IP Strategy Strong control Shared/licensing
Risk Internalized Distributed

Speed Slower Accelerated
Collaboration Limited High

Open innovation research has expanded into crowdsourcing, co-creation, and ecosystem partnerships

(West & Bogers, 2014).
3.2 Stage-Gate Model

Developed by Cooper (1990), this framework structures innovation into sequential stages separated by
decision gates. This model enhances risk control and resource allocation but may limit agility in uncertain

environments.
Idea — Scoping — Business Case — Development — Testing — Launch
| Gate 1 | Gate 2 | Gate 3 | Gate 4
Figure 1: Stage-Gate Innovation Process

3.3 Exploration vs. Exploitation
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March (1991) distinguished:

o Exploration (experimentation, risk-taking)
o Exploitation (refinement, efficiency)

Balancing both is essential for long-term innovation performance.
3.4 Innovation Ecosystems

Innovation increasingly occurs within interconnected systems of firms, suppliers, regulators, and users.

Platform-based innovation (Parker et al., 2016) has reshaped value creation structures.

Table 2: Types of Innovation Ecosystems

Ecosystem Type | Example Structure Governance Mechanism

Platform-based | Digital marketplace Central orchestrator

Industry cluster | Geographic agglomeration | Shared norms

Public-private University-industry Policy-driven

Open-source Developer community Community governance

4. Innovation Management Systems (IMS)
4.1 ISO-Based Framework

International Organization for Standardization introduced ISO 56002 (2019), providing structured

guidance for innovation management systems.
Key components:

e Leadership commitment
e Innovation strategy

e Culture and support

e Process management

e Performance evaluation

4.2 OECD Measurement
OECD developed the Oslo Manual (2018), standardizing innovation metrics at national and firm levels.

Table 3: Innovation Measurement Categories

Category | Indicators

Input R&D expenditure, talent

Process Time-to-market

Output Patents, new product sales

Outcome | Market share growth
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Impact Social & environmental value

5. Emerging Trends in Innovation Management
5.1 Digital and AlI-Driven Innovation

Digital platforms, big data analytics, and artificial intelligence enable rapid experimentation and

predictive innovation.
Al transforms innovation by:

e Automating design

e Accelerating prototyping

e Enhancing customer insights
e Optimizing portfolios

5.2 Sustainability and Circular Innovation

Sustainability and circular innovation integrate environmental and social considerations into innovation
processes and business models. Rather than focusing solely on economic growth, circular innovation
emphasizes reducing waste, reusing materials, and enhancing resource efficiency (Geissdoerfer et al.,
2017). Organizations adopt circular strategies such as product-service systems, remanufacturing and eco-
design to minimize environmental impact. Sustainable innovation also supports compliance with
regulatory frameworks and improves corporate reputation. According to OECD (2018), innovation
measurement increasingly includes environmental and societal impact indicators. Therefore,
sustainability-driven Innovation aligns business competitiveness with long-term ecological responsibility

and social
value creation.
5.3 Frugal Innovation

Frugal innovation involves developing cost-effective, resource-efficient solutions tailored to underserved
or emerging markets. Radjou, Prabhu, and Ahuja (2012) describe frugal innovation as doing more with
fewer resources by simplifying design and focusing on essential functionality. It challenges traditional

high-cost innovation models and promotes affordability and accessibility.

Frugal innovation often arises in resource-constrained environments, encouraging creativity and adaptive
problem-solving. Additionally, reverse innovation enables solutions developed in emerging economies to
enter developed markets. This approach not only enhances market inclusion but also contributes to

sustainable consumption patterns by reducing material intensity and production costs.

5.4 Responsible and Inclusive Innovation
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Responsible and inclusive innovation ensures that technological development aligns with ethical
standards, societal expectations, and stakeholder engagement. Stilgoe, Owen, and Macnaghten (2013)
emphasize anticipation, reflexivity, inclusion, and responsiveness as key dimensions of responsible
innovation. Inclusive innovation extends these principles by ensuring marginalized populations benefit

from innovation outcomes.

In rapidly evolving fields such as artificial intelligence and biotechnology, governance mechanisms are
necessary to prevent unintended social harm. OECD (2018) also recognizes the importance of societal
impact in innovation measurement frameworks. Responsible innovation enhances legitimacy, public trust,

and long-term sustainability of technological advancement.
6. Integrated Conceptual Framework

This layered model integrates system-level forces with firm-level capabilities and project execution.

MACRO LEVEL
(Policy, Regulation, Sustainability Goals)
!
MESO LEVEL
(Ecosystems, Platforms, Networks)
!
MICRO LEVEL
(Firm Capabilities, Culture, IMS)
!
PROJECT LEVEL
(Stage-Gate / Agile Processes)
!
OUTCOMES
(Competitive Advantage, Social Impact)

Figure 2: Multi-Level Innovation Management Framework

7. Flowchart of the Review Structure

Foundational Theories

!

Strategic Frameworks

!
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Operational Models
!
Measurement Systems
!

Emerging Trends
!

Research Gaps
!

Future Research Agenda

Figure 3: Flowchart of Innovation Management Review
8. Research Gaps Identified

Limited empirical testing of ISO 56002 effectiveness.
Weak integration between ecosystem governance and firm-level capabilities.
Inadequate sustainability performance metrics.

Underdeveloped Al-driven innovation measurement models.

A S e

Insufficient longitudinal research across industries.
9. Future Research Directions

Table 4: Priority Research Themes

Theme Key Research Question
Al & Innovation How does Al enhance sensing and reconfiguration capabilities?
Sustainability How to measure triple-bottom-line innovation impact?

Ecosystem Governance | What governance structures optimize shared value?

Open Innovation How to balance openness and appropriability?

IMS Adoption Does ISO 56002 improve innovation outcomes?

10. Conclusion

Innovation management has evolved into a multi-layered, interdisciplinary domain integrating strategy,
technology, organization, and societal transformation. Classical theories provide foundational insights,
while contemporary research expands into digital ecosystems and sustainability-driven innovation. Future
scholarship must integrate system-level governance with firm-level capabilities and technological
transformation. The field’s progress depends on rigorous empirical testing, improved measurement

systems, and interdisciplinary collaboration.
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