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Abstract

Technological innovation has long been recognized as a key driver of economic growth
and development. This paper examines the impact of technological innovation on
economic growth from a management perspective. It reviews the theoretical links
between innovation and economic growth and discusses how the adoption and diffusion
of new technologies promotes productivity and efficiency gains. The critical role of
management in fostering innovation through R&D investments, strategy, and
organizational culture is analyzed. Challenges for management related to disruptive
innovations, technology transfer, and intellectual property protection are explored. The
paper synthesizes research on the differential impact of product versus process
innovations across industries and the importance of complementary investments and
policies. Three original tables on innovation indicators, economic impact studies, and
management practices are presented to inform analysis and policy recommendations
aimed at utilizing innovation for sustainable and inclusive growth.

Indexing terms: technological innovation, economic growth, management,
productivity, intellectual property

Introduction

Technological innovation has long been recognized as a critical driver of economic
growth, competitiveness, and development. Through the introduction and diffusion of
new products, processes, and organizational methods, innovation enables more efficient
utilization of resources and capital to create wealth and enhance living standards.
Management plays a vital role in fostering innovation across private and public sector
organizations [1]. However, the process of creative destruction inherent in disruptive
innovations also poses challenges for managers in terms of strategy, investment choices,
human capital development, and intellectual property management. This paper analyzes
the impact of technological innovation on economic growth from a management
perspective. It synthesizes research on the theoretical interlinkages between innovation
and economic performance, the channels through which different types of innovations
impact productivity and competitiveness, and the managerial challenges involved in
leveraging innovation for sustainable and inclusive growth [2].
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The relationship between technological innovation and economic growth has been
studied extensively by economists and management scholars. Solow's (1957) seminal
work showed technological change accounted for most of the growth in US output per
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capita, spurring research on how investments in human capital, R&D, and technology
diffusion impact economic performance. Endogenous growth theory demonstrated how
research and innovation activity could sustain long-run growth rather than being subject
to diminishing returns. Management research has focused on how firm strategy,
capabilities, collaboration, and industrial policy enable the translation of innovation
investments into economic and social value [3]. Recent decades have seen rapid
technological change with the computer, information, and communication technology
revolution [4]. The development of digital infrastructures, new materials, biotech,
fintech, renewable energy, artificial intelligence, robotics, and manufacturing
technologies has transformed business and society. While innovation offers immense
opportunities, it also poses challenges of job losses, skills gaps, and rising inequality.
Covid-19 has further accelerated digitalization while highlighting the role of science
and technology in addressing societal challenges. There are also concerns over
competitive dynamics, technology transfer and intellectual property protection
regarding high-tech sectors. This makes it imperative to understand innovation's
economic impacts and how managers can leverage technology for prosperity while
managing disruptions [5]-[7].

This paper is structured as follows: Section 2 reviews theories linking innovation and
economic growth and competitive advantage for nations and firms. Section 3 analyzes
channels through which different types of innovation impact productivity, efficiency,
and business performance. Section 4 discusses the critical role of management in
fostering innovation and overcoming associated challenges. Section 5 examines
implications for managers in utilizing innovation for sustainable long-run growth.
Section 6 concludes with policy recommendations.

Theoretical Framework: Innovation and Economic Growth

2.1 Innovation and Economic Growth Theories: Endogenous growth theory, a
pivotal framework in understanding long-term economic growth, underscores the
fundamental role of innovation. Diverging from neoclassical growth models where
diminishing returns to capital trigger a slowdown in growth absent external
technological advancements, endogenous growth emphasizes the pivotal role of
investment in research and innovation. Unlike traditional models, this theory posits that
the creation of new knowledge and ideas through innovation possesses public good
properties, fostering sustained economic growth. Grossman and Helpman's seminal
work in 1991 further advanced endogenous growth theory by integrating the concept of
increasing product variety into growth models [8]. This addition underscored the
transformative impact of innovation, not just on economic output but also on the
diversity and range of products available in the market. The proliferation of product
variety resulting from innovation not only caters to diverse consumer preferences but
also acts as a catalyst for sustained economic growth. This expansion of product variety
is a testament to the dynamic nature of innovation in shaping and reshaping economic
landscapes.

The ramifications of innovation extend beyond mere market diversification. Innovation,
as a driver of economic growth, engenders the creation of new markets. The
introduction of novel products and services, often stemming from technological
breakthroughs, not only satisfies existing demands but also generates new consumer
needs, leading to the establishment of previously non-existent markets [9]. This market
expansion becomes a critical dimension of sustained economic growth, as it provides
avenues for businesses to thrive and further contributes to overall economic
development.

Productivity gains stand out as another crucial outcome of innovation within the
framework of endogenous growth theory. As new ideas and technologies emerge, they
frequently lead to more efficient production methods. This increased efficiency
translates into heightened productivity across various sectors of the economy. Whether
through automation, streamlined processes, or enhanced resource utilization, innovation
becomes a catalyst for elevating productivity levels, thereby fostering economic growth
[10]. This efficiency-driven growth is inherently tied to the dynamic and evolving
nature of innovation, which continuously seeks to optimize and improve existing
methods. The concept of creative destruction, as articulated by Joseph Schumpeter in
1934, encapsulates the transformative nature of innovation. In a process where new
inventions replace outdated technologies, innovation becomes the driving force behind
economic evolution. Schumpeterian creative destruction, rather than a disruptive force,
is an essential mechanism through which economies rejuvenate and progress. The
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removal of outdated technologies paves the way for more efficient and advanced
solutions, ensuring a continuous cycle of innovation-driven growth.
Management research has complemented this macroeconomic perspective by
examining how firm-level capabilities and strategy translate innovation inputs into
economic value creation amid competitive dynamics. The resource-based view
highlights how knowledge assets provide competitive advantage [11]. Dynamic
capabilities theory focuses on how organizations sustain advantage through renewing
capabilities and realigning resources as markets evolve. Non-linear innovations and
changing industry architectures can create opportunities for new entrants while making
incumbents obsolete.
2.2 Systems of Innovation Framework: A systems of innovation framework provides
a comprehensive lens through which we can analyze the intricate web of relationships
among various actors within an innovation system, ultimately shaping the pace of
technological change and influencing economic performance. The dynamics of this
framework extend beyond individual entities and include a diverse array of contributors,
such as firms, research institutes, universities, policymakers, and institutions, each
playing a crucial role in the innovation landscape. Integral to this system are
considerations of intellectual property rights (IPR) protection, underlining the
importance of legal frameworks in fostering innovation. At the core of innovation
capabilities lie strategic investments in research and development (R&D) and human
capital. These investments serve as foundational pillars for enhancing an entity's ability
to innovate. However, the intricacies of innovation go beyond these fundamental
components. Dynamic complementarities play a pivotal role, encompassing factors like
absorptive capacity, technology diffusion channels, and synergies across user-producer
linkages, sectors, and supply chains. The concept of absorptive capacity, as introduced
by Cohen and Levinthal (1989), underscores an organization's ability to recognize the
value of external knowledge, assimilate it, and apply it to commercial ends. This
becomes particularly relevant as innovation is often a cumulative process, drawing from
a pool of external and internal knowledge [12].
The channels through which technology diffuses further shape the innovation
landscape. Understanding the mechanisms by which innovations spread across
industries and regions is crucial for anticipating and navigating technological
transitions. Moreover, synergies across user-producer linkages highlight the
interdependence between those developing technologies and those utilizing them. This
interplay emphasizes the importance of feedback loops, where user experiences and
feedback inform further innovations, creating a cyclical process.

Table 1: Evidence on Economic Impacts of Innovation Policy Instruments

Policy Instrument | Output Productivity Evidence Base
Impact Impact
R&D subsidies Positive Positive but Microeconometric
short-run smaller lagged studies for OECD
effect countries
Tax incentives for | Positive Positive small Panel data studies across
R&D short-run lagged effect countries
Science Positive Indirect effect Macro growth
infrastructure medium-run | via R&D activity | regressions
funding
Technology No Positive lagged SME program
extension discernible effect evaluations
programs effect
Public Sector Positive medium | Qualitative case studies
procurement for specific lagged effect
innovation effect

Sectors and supply chains serve as additional dimensions within the systems of
innovation framework. Innovation does not occur in isolation; rather, it permeates
through various sectors, each contributing to and benefiting from the overall process.
The interconnectivity across supply chains further amplifies the impact of innovation,
as advancements in one segment can have cascading effects throughout the entire chain.
Recognizing and leveraging these interdependencies is integral to crafting effective
management strategies within the innovation landscape [13].

In light of these complexities, management strategies must evolve to embrace a holistic
approach that transcends organizational boundaries. Building leverage across systems

49|Page
The Journal of Sustainable Urban Futures



Neural§fji3

Journal of Sustainable Urban Futures

becomes imperative, necessitating a strategic alignment with the broader innovation
ecosystem. This entails fostering collaborations and partnerships with diverse actors,
understanding and navigating the regulatory landscape, and actively participating in
knowledge exchange initiatives [14]. The effectiveness of management strategies
hinges not only on internal capabilities but also on the ability to navigate and harness
the dynamic forces within the larger innovation system [15].

Figure 2.
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2.3 National Innovation Capacity: National innovative capacity, as elucidated by
various models, constitutes a multifaceted construct encompassing a range of
interconnected factors. The intricate interplay of science and technology policy
frameworks, institutional conditions, and socioeconomic elements plays a pivotal role
in shaping the trajectory of innovation outcomes within a nation. A comprehensive
examination of these factors reveals the nuanced dynamics that underpin a country's
ability to foster and sustain innovation. At the core of this construct lie critical inputs
such as research and development (R&D) investments, the quality of STEM (science,
technology, engineering, and mathematics) education, and the robustness of intellectual
property (IP) protections. R&D investments represent a fundamental driver of
innovation, reflecting a nation's commitment to advancing scientific knowledge and
technological prowess [16]. Countries that allocate substantial resources to R&D not
only cultivate a conducive environment for cutting-edge discoveries but also position
themselves at the forefront of technological advancements. Concurrently, the quality of
STEM education emerges as a foundational determinant of a nation's innovative
capacity. A well-educated and skilled workforce in science and technology disciplines
forms the bedrock for innovation, equipping the workforce with the knowledge and
expertise required to engage in groundbreaking research and development.

Intellectual property protections form another crucial facet of national innovative
capacity. A robust legal framework safeguarding intellectual property rights
incentivizes innovation by ensuring that innovators and creators enjoy the fruits of their
labor. This, in turn, fosters a culture of innovation as individuals and organizations are
more inclined to invest in research and development when confident that their
intellectual property is adequately protected. The strategic alignment of these inputs
sets the stage for a conducive innovation ecosystem within a nation. Beyond these
inputs, structural factors further shape the landscape of national innovative capacity.
Economic competitiveness emerges as a linchpin, influencing the extent to which a
nation can leverage its innovative capabilities for economic gain [17]. A competitive
economy is more likely to attract investments, both domestic and foreign, fostering an
environment conducive to innovation. Trade openness, another structural factor, plays
a pivotal role in exposing domestic industries to global markets, stimulating
competition, and driving innovation as firms strive to stay competitive on an
international scale [18].

The intricate dance between public and private institutions also leaves an indelible
imprint on a nation's innovative capacity. Effective collaboration between the public
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and private sectors can amplify the impact of innovation policies and initiatives.
Government support, through funding and favorable policy frameworks, can catalyze
private-sector innovation, while private-sector involvement ensures the practical
application and commercialization of innovative ideas. Striking the right balance and
fostering synergies between these entities is imperative for maximizing the potential of
a nation's innovative capacity [19].

Innovation and Productivity Growth

3.1 Process and Product Innovations: The economic consequences of innovation
extend beyond immediate productivity gains, encompassing a spectrum of effects
derived from the introduction of novel processes and technologies as well as the launch
of new products. Process innovations, in particular, play a pivotal role in this landscape
by curtailing production costs. This reduction not only bolsters firms' profitability but
also enables them to channel resources towards further innovation, thereby fostering a
sustainable cycle of improvement. Moreover, it facilitates the establishment of a
competitive edge, either through the provision of goods at lower prices or through
product differentiation, as articulated by Teece (1986). The enhancements in labor and
multifactor productivity are indicative of the adoption of superior technology and more
efficient capital utilization, reflecting a broader trend toward economic efficiency [20].
As these innovations diffuse across firms through mechanisms such as licensing,
imitation, or the creation of spinoff ventures, the overall productivity of the industry
experiences an upward trajectory. Empirical studies conducted on both firm and
industry levels consistently affirm the positive correlation between research and
development (R&D) activities, patent generation, and heightened productivity,
reinforcing the critical role of innovation in shaping economic landscapes.

New products stimulate new demand and consumer surplus. Faster diffusion and new
combinations enable quality improvements and price declines. Product innovations thus
directly increase real output and income. Differentiated products also limit
substitutability, enabling market power and profits to fund further innovation.

3.2 Impact Heterogeneity and Complementarities: The trajectory of innovation's
impact exhibits variations within diverse industrial and technological landscapes. The
infusion of Information and Communication Technology (ICT) played a pivotal role in
propelling Total Factor Productivity (MFP) and Gross Domestic Product (GDP) growth
in advanced economies, marking a pronounced surge from the mid-1990s onwards.
Simultaneously, industries such as biopharmaceuticals and the development of novel
materials are catalyzing transformative shifts in their respective sectors. The
collaborative emergence and adoption of complementary technologies form a linchpin
for unlocking economic advantages. Notably, the cascading effects generated by
General Purpose Technologies (GPTs), exemplified by ICT, act as catalysts for
subsequent waves of innovation. Nevertheless, the realization of productivity gains
mandates a fundamental reconfiguration of organizational structures, coupled with
strategic investments in human capital and the assimilation of novel business processes
to fully harness these benefits. In essence, the intricate interplay of technological
advancements and their integration into various sectors underscores the multifaceted
nature of innovation's influence on economic landscapes [21].

Service sectors show lower innovation and productivity growth than manufacturing as
process innovation and automation are more difficult. Slow diffusion of organizational
innovations limits productivity spill overs. Baumol's cost disease arises when sectors
with low innovation and productivity growth comprise a large share of the economy.
3.3 Firm Performance Links: Numerous research studies have consistently
highlighted the favorable correlation between innovation at the firm level and various
financial performance indicators, encompassing sales growth, profitability, and market
value, spanning diverse countries and industries [22]. The pivotal role of innovation lies
in its capacity to bestow upon firms a competitive edge, achieved through avenues such
as product differentiation, cost reduction, or the exploration of new markets, all of
which collectively contribute to bolstering sales and driving profit growth. Notably,
companies that allocate resources towards Research and Development (R&D)
initiatives and accumulate patents tend to exhibit heightened levels of productivity,
coupled with superior stock market performance [23]. This trend is often attributed to
investor expectations of sustained future earnings growth emanating from a
commitment to innovation. Nonetheless, it is imperative to underscore that the actual
returns on innovation investments are contingent upon prevailing market conditions and
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the organizational capabilities to effectively capture and exploit the gains derived from
innovation efforts [24].
Table 2: Examples of Mission-Oriented Innovation Programs

Country | Program Name Focus Area Mechanisms
USA Defense Advanced | Advanced defense | Public R&D funding
Research Projects | and cybersecurity | and partnerships with
Agency (DARPA) technologies the private sector
Germany | Energiewende Clean energy | Regulations,
transition subsidies,
infrastructure
investments
China Medium-to-Long-Term | Strategic State-directed R&D
Plan for Scientific and | technology funding, FDI
Technological upgrading acquisition, IPR
Development reform
India Atal Innovation Mission | Innovation University networks,
ecosystem incubators, venture
development funding

3.4 Inclusive Growth: In the realm of economic development, the ramifications of
innovation on aggregate output are substantial, yet the distribution of these gains among
various income segments remains disparate. The very nature of complementarities
underscores the imperative for concurrent investments in human capital to mitigate the
potential emergence of skills gaps [25]. The disparities in productivity that materialize
are often rooted in the contrasting trajectories of globally competitive firms adept at
harnessing new technologies and those stagnant enterprises ensnared in low innovation
equilibriums. To address this divergence, policy interventions become imperative,
aiming to foster the widespread diffusion of innovations. This necessitates not only the
promotion of business dynamism but also the facilitation of mobility across firms,
fostering an environment conducive to inclusive growth paths. Such strategic policy
measures are pivotal in ensuring that the benefits of innovation permeate throughout
the economic landscape, creating a more equitable distribution of prosperity.

Management Challenges and Practices for Leveraging Innovation

4.1 R&D Investment and Technology Strategy: Effective management of research
and development (R&D) investments is paramount for sustaining competitiveness and
fostering innovation in organizations. The decision-making process involves evaluating
the balance between internal R&D projects and external strategies such as acquisitions
or licensing agreements for cutting-edge technologies. Given the inherent uncertainty
surrounding R&D outcomes, managers must carefully navigate these tradeoffs to
optimize resource allocation [26]. Developing and maintaining dynamic capabilities
becomes imperative for organizations to adapt to evolving technological landscapes,
ensuring the constant rejuvenation of technology assets and the ability to reconfigure
business ecosystems as needed. Additionally, strategic management of intellectual
property is crucial for capturing and maximizing the value derived from innovation.
This involves not only safeguarding proprietary technologies but also actively
leveraging intellectual property to secure competitive advantages in the market. As
such, a holistic approach to R&D investment, coupled with dynamic capabilities and
strategic intellectual property management, forms the foundation for organizations
striving to thrive in a rapidly changing business environment [27].

Firms need to adapt technology strategies and design business models aligned with
innovation types and sources. Radical innovations require flexibility and risk-taking
with tolerance for failure. Different skills and partnerships may be needed for open
innovation. Managers have to balance short-term profits from existing technologies and
long-run position enabled by R&D pipeline [28].

4.2 Organizational Design and Culture: Effective innovation capabilities necessitate
the establishment of a robust ecosystem that systematically nurtures creativity,
continual learning, and adaptability to augment the traditional framework of formal
research and development (R&D). The adoption of flatter, decentralized organizational
structures featuring cross-functional teams and the implementation of design thinking
methodologies play pivotal roles in enhancing the seamless flow of ideas across the
organizational landscape [29]. The cultivation of a risk-taking culture that embraces
failure as a natural component of experimentation becomes imperative in fostering a
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climate conducive to innovation. This cultural shift encourages employees to explore
unconventional approaches, pushing the boundaries of traditional problem-solving.
Additionally, the integration of collaboration tools, crowdsourcing platforms, and
internal idea markets serves as supplementary conduits for the facilitation of bottom-up
innovation, allowing employees at various levels to contribute to the ideation process.
These multifaceted strategies collectively contribute to the development of a dynamic
and adaptive innovation ecosystem essential for staying ahead in today's rapidly
evolving business landscape.
Human resource management policies including rewards, evaluation and incentives
need alignment with innovation goals. A mix of creative scientists and engineers with
business development talent and multidisciplinary problem-solvers fosters synthesis
across technical and market domains. Leadership style and strategic clarity around
innovation objectives also influences performance.
4.3 Technology Diffusion and IP Protection: Establishing robust technology transfer
mechanisms is imperative for extracting economic advantages from innovation. These
mechanisms facilitate the seamless diffusion of novel processes and products across
diverse entities, spanning individual firms, entire industries, and even international
boundaries. In navigating this terrain, managers are confronted with the crucial task of
evaluating the delicate balance between fostering knowledge sharing and ensuring
appropriability. The dynamics become particularly nuanced when considering
intellectual property (IP) rights. Instances where IP rights are relatively weak, as
witnessed in East Asia's catchup narrative, may encourage swift duplication of
innovations, driven by competitive pressures. Paradoxically, this rapid replication could
contribute to a climate conducive to sustained innovation [30]. On the contrary,
stringent patents offer a contrasting scenario by safeguarding intellectual assets, thereby
sustaining profits that can be channeled back into Research and Development (R&D)
efforts, especially in frontier markets where technological advancements are critical for
maintaining a competitive edge. In essence, the strategic evaluation of tradeoffs in
managing technology transfer becomes pivotal for organizations aiming to navigate the
intricate landscape of innovation and economic growth.
Markets for technology licensing and participation in standards setting bodies enable
diffusion. Managerial choices over internal use, licensing or sale of IP rights impact
whether first mover advantages accrue. Increasing codification and tradability of
knowledge across open innovation ecosystems creates new opportunities and
competitive dynamics.
4.4 Disruption Management: Radical innovations, characterized by transformative
shifts in technology or business paradigms, have the potential to unleash creative
destruction, challenging the status quo of established firms, industries, and employment
structures. The disruptive nature of these innovations often poses significant challenges
for incumbent companies, as their existing business models may prove inadequate in
the face of rapid change. Organizational inertia frequently impedes the timely
adaptation of these firms, leading to a struggle to stay competitive. Managers within
such organizations find themselves navigating complex dilemmas, torn between the
need to cannibalize existing products and services to make way for innovative offerings
or risk missing out on emerging opportunities. The imperative for bold vision and agile
strategy becomes evident in this context, as a proactive approach is crucial for
maintaining technological leadership and ensuring long-term viability in dynamic and
competitive markets. In essence, the ability to swiftly align organizational strategies
with the evolving technological landscape is paramount for sustained success in the face
of radical innovation.
Policymakers have to manage economic transitions and labor market disruption.
Investments in education, retraining and mobility are critical so workers have skills for
new jobs. Transition support for displaced workers and lagging regions may be needed.
Competition policy should enable mobility across firms. Reducing barriers to entry and
experimentation with new models creates space for innovation diffusion [31].

Table 3: Examples of Inclusive Innovation Policy Initiatives

Country Initiative Description

Brazil Sectoral funds for Competitive funding for research in
science and priority areas including bioeconomy,
technology health, agriculture, ICTs
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South Technology stations University-based centers providing
Africa technology services and enterprise training
for SMMEs

Malaysia Tech Dome Penang Children's science center promoting
STEM education and interest
Bangladesh | Innovation labs Digital fabrication labs for grassroots
product design and prototyping

Innovation Policy for Sustainable Growth

5.1 Complementary Investments: As innovation capabilities involve interdependent
systemic elements, public policy needs to proactively strengthen complementarities
across the ecosystem. Figure 1 shows key elements of a productive innovation system.
Education and skill policies foster human capital. Research funding expands knowledge
production. Grid and digital infrastructure provides platforms for innovation diffusion
and market access [32]. Regulation shapes competition dynamics enabling economic
value creation and mobility across firms. Demand-side policies also drive innovation
through public procurement, standards and improved management capabilities in
lagging firms.

Table 1 summarizes empirical evidence on the economic impacts of different types of
innovation policy interventions across OECD countries. Supply-push instruments like
R&D subsidies tend to have short-run output impacts. Demand-side policies promoting
technology adoption and building capabilities for absorption enable longer-run
productivity gains by accelerating diffusion. Holistic policy mixes tailored to country
contexts are most effective in strengthening innovation ecosystems.

5.2 Directionality for Societal Missions: Innovation policy is crucial for developing
solutions to pressing societal challenges like environmental sustainability, inclusive
growth and enhanced health and well-being. Mission-oriented policies can steer
innovation activity and technical change towards desired economic and social
objectives that yield positive externalities. Examples include clean energy and
transport, circular economy processes, digital public infrastructure, and precision
medicine.

Managers in such strategic sectors require different metrics balancing economic, social
and environmental returns. Cross-sector and university collaborations will be critical
for commercializing breakthroughs [33]. Strong public oversight and review processes
enable beneficial innovations while managing potential risks. International cooperation
mechanisms can also coordinate efforts on global public goods including climate
change.

Table 2 provides examples of mission-oriented innovation programs in selected
countries and their mechanisms to align stakeholder activity. Public-private
partnerships and active government involvement in shaping new innovation ecosystems
are common features. Developing country contexts may require more extensive public
funding and capacity building.

5.3 Inclusive Innovation: While innovation increases aggregate output, gains are not
automatic. Complementary policies on competition, labor markets and redistribution
affect how rents from innovation are distributed. Moreover, different social groups face
barriers in participating equally as innovators and entrepreneurs, reducing potential
gains.

Policy has an important role in fostering inclusive innovation systems that equalize
opportunities and outcomes (OECD, 2015). Education and training support wider
capabilities to innovate across gender and income groups. Affordable broadband access
enables grassroots bottom-up innovation. Financial instruments can support micro-
enterprises and startups in lagging regions [34]. Voluntary partnerships and public
procurement processes can further broaden engagement of disadvantaged communities
with innovation activity. Table 3 summarizes examples of inclusive innovation policy
initiatives in developing countries.

Conclusion and Policy Recommendations

Technological innovation is a cornerstone for sustained productivity and economic
growth. The nexus between research and development (R&D), knowledge
accumulation, and managerial capabilities propels societies toward progress. The
differential impacts of various innovation systems across sectors highlight the need for
nuanced strategies to foster growth. Managers emerge as pivotal figures, steering firms,
industries, and nations toward competitiveness through the cultivation of innovation
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capabilities. However, they confront challenges when grappling with disruptive
innovations, necessitating adept policy responses. Policy, as a vital instrument, plays a
critical role in crafting an environment conducive to innovation. Complementary
investments, institutional quality, and inclusive participation stand out as key
components of this enabling framework. As we delve into the realm of policy
recommendations for harnessing innovation towards sustainable and inclusive growth,
several key imperatives come to the forefront [35].

Firstly, increasing public investments in fundamental and applied research capacities is
paramount. These investments lay the groundwork for breakthroughs and discoveries
that can propel economies forward. Strengthening technical education and science
programs at all levels, from school to doctoral levels, is the second recommendation.
This ensures a robust pipeline of skilled professionals ready to contribute to innovative
endeavors [36]. The establishment of innovation clusters, coupled with regional
technology diffusion programs targeting lagging firms, represents the third
recommendation [37]. By fostering collaborative ecosystems, we can accelerate the
dissemination of technology and knowledge across different segments of the economy.
Additionally, leveraging public procurement and infrastructure investments to drive
commercialization in priority sectors stands as the fourth policy recommendation. This
approach aligns economic incentives with societal priorities, facilitating the transition
of innovations from the laboratory to the market [38].

Promoting competition and mobility across firms is the fifth recommendation, designed
to ease the transitional challenges posed by disruptive innovations. The sixth
recommendation underscores the importance of fostering the engagement of women,
the informal sector, and marginalized groups in the innovation process. Inclusivity not
only aligns with ethical considerations but also enhances the diversity of perspectives,
fueling a more robust innovation landscape. The seventh recommendation focuses on
enhancing managerial capabilities in small firms for the adoption of new technologies.
Recognizing that these entities constitute a substantial portion of the business
landscape, building their capacity is essential for broad-based technological progress.
Finally, the eighth recommendation advocates for the development of international
intellectual property (IP) sharing and technology transfer mechanisms to address global
challenges collaboratively [39].

While these recommendations offer a comprehensive framework, the need for further
research is evident. Measuring the economic returns associated with different policy
instruments and understanding the mechanisms that foster innovation across
heterogeneous firms require deeper exploration. As new generative pre-trained
transformers (GPTSs), such as artificial intelligence (Al) and biotech, propel the next
wave of transformation, policy foresight and flexibility become imperative. The
interplay between innovation and policy is dynamic, and adapting strategies to navigate
the evolving landscape is crucial for steering innovation trajectories toward shared
prosperity. In this context, the research agenda should delve into assessing the economic
efficacy of each policy instrument, considering the diverse contexts in which they
operate. Comparative analyses across nations and sectors can provide valuable insights
into the scalability and adaptability of different policy approaches [40]. Additionally,
understanding the socio-economic implications of innovation policies, particularly in
terms of job creation, income distribution, and societal well-being, is essential for
crafting holistic strategies. Furthermore, exploring the role of regulatory frameworks in
facilitating or hindering innovation is a critical avenue for research. Striking the right
balance between fostering innovation and ensuring ethical, legal, and social
considerations is a delicate task. Policymakers must be equipped with evidence-based
insights to formulate regulations that spur innovation while safeguarding public
interests [41].
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