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Abstract 
Growth in the twenty-first century increasingly depends not only on the accumulation of physical capital, but 
on the capacity of societies and organizations to mobilize intelligence, transform knowledge into innovation, 
and diffuse productive capabilities across firms, sectors, and regions. This article develops an integrated 
narrative framework for understanding how human intelligence, collective intelligence, organizational 
intelligence, data, artificial intelligence, research, entrepreneurship, and institutional learning can jointly 
generate sustainable and inclusive growth. It argues that intelligence becomes economically consequential 
when it improves problem framing, learning, coordination, foresight, experimentation, and decision quality, 
while innovation converts these capabilities into new products, services, processes, business models, 
public solutions, and social value. The discussion connects economic growth theory, innovation economics, 
knowledge management, dynamic capabilities, entrepreneurship, digital transformation, AI augmentation, 
innovation ecosystems, green innovation, regional development, and public policy. Particular attention is 
given to Indonesia and to the strategic challenge of moving from resource- and scale-based expansion 
toward productivity-, knowledge-, and innovation-led growth. The article proposes an Intelligence-
Innovation-Growth (I2G) framework and concludes that durable growth requires a complementary system of 
capable people, learning organizations, trustworthy institutions, research capacity, entrepreneurial 
experimentation, digital infrastructure, financing, and governance that aligns innovation with human welfare 
and long-term resilience. 

Keywords 
economic growth; intelligence; human capital; collective intelligence; organizational intelligence; artificial 
intelligence; innovation; productivity; entrepreneurship; knowledge economy; dynamic capabilities; digital 
transformation; innovation ecosystem; sustainable growth; Indonesia. 

Introduction 
Economic growth has always involved more than the accumulation of machines, buildings, and financial 
capital. Behind every major increase in productivity lies a less visible infrastructure of ideas, skills, 
institutions, routines, experimentation, and learning. The industrial revolutions were driven by technological 
inventions, but the inventions themselves were made possible by scientific inquiry, engineering knowledge, 
organizational innovation, financial systems, education, and the capacity of societies to coordinate 
increasingly complex activities. In the contemporary economy, this invisible infrastructure has become even 
more decisive. Knowledge travels faster, technologies converge, value chains are digitally coordinated, and 
competitive advantage can be created or destroyed by the quality and speed of learning. For this reason, the 
relationship among intelligence, innovation, and growth deserves to be treated as a central problem of 
management and development rather than as a collection of separate topics. 

The term intelligence in this article is deliberately broader than artificial intelligence. Human intelligence 
includes reasoning, judgment, creativity, tacit knowledge, empathy, and the ability to act under uncertainty. 
Collective intelligence emerges when groups combine diverse knowledge through communication, 
institutions, norms, and collaboration. Organizational intelligence refers to the capacity of an institution to 
sense relevant changes, interpret signals, learn from experience, coordinate action, and adapt its routines. 
Artificial intelligence adds a new layer by expanding the scale at which information can be processed, 
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patterns can be recognized, content can be generated, and decisions can be supported. These forms of 
intelligence are not substitutes for one another. Their greatest economic significance often appears when 
they are combined in complementary ways. 

Innovation is the mechanism that converts intelligence into new value. An idea by itself does not create 
growth unless it becomes embodied in a product, process, service, organizational method, market practice, 
institution, or social solution that improves outcomes. Innovation therefore links cognition to production. It 
is the bridge between knowing and doing. Some innovations are radical and create new technological 
trajectories; many more are incremental improvements that reduce costs, improve quality, simplify 
procedures, expand access, or make existing technologies useful in new contexts. At the level of an 
economy, sustained growth depends heavily on the repeated generation, adoption, adaptation, and 
diffusion of such improvements across thousands of organizations. 

The central thesis of this article is that intelligent growth is produced by a system rather than by isolated 
brilliance. A highly educated workforce cannot generate its full potential when institutions discourage 
experimentation, when firms lack absorptive capacity, when research is disconnected from users, or when 
financing avoids uncertain innovation. Likewise, advanced digital infrastructure cannot automatically create 
productivity if organizations simply digitize inefficient routines. Artificial intelligence will not transform an 
economy merely because models are available; transformation requires data quality, managerial capability, 
redesign of work, trustworthy governance, and human skills that complement automation. Growth therefore 
depends on complementarities among capabilities. 

For Indonesia, this perspective is especially important. The country possesses a large domestic market, a 
young and increasingly connected population, substantial natural resources, growing digital industries, 
diverse regional economies, and an expanding higher-education system. Yet the transition from scale-based 
growth toward high-productivity growth requires deeper capabilities: stronger research and development, 
higher learning quality, more innovative firms, better diffusion of technology to small and medium 
enterprises, stronger university-industry connections, and institutions capable of learning quickly. The 
strategic challenge is not simply to import advanced technology, but to build the intelligence needed to 
absorb, adapt, govern, and eventually create technology. 

This article therefore approaches growth from both economic and managerial perspectives. It asks how 
intelligence can be cultivated, how innovation can be organized, why productivity differs among firms and 
regions, how AI changes the opportunity set, what leadership is required, and how national policy can help 
create an ecosystem in which knowledge becomes broadly productive. The resulting framework is 
intentionally multidisciplinary because growth itself is multidisciplinary. It is simultaneously an economic 
outcome, an organizational process, a technological transformation, a learning problem, a cultural 
phenomenon, and a political-institutional achievement. 

Conceptual Map: Intelligence-Innovation-Growth 
Layer Core Question Primary Capability Growth Mechanism 

Intelligence How do we understand 
and decide? 

human, collective, 
organizational, AI 

better sensing, 
reasoning, coordination 

Knowledge How do we retain and 
combine learning? 

skills, routines, data, 
research 

higher absorptive 
capacity 

Innovation How do we turn 
knowledge into value? 

experimentation, 
design, R&D 

new products, 
processes, models 
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Diffusion How does improvement 
spread? 

networks, competition, 
supply chains 

economy-wide 
productivity 

Institutions How are incentives and 
trust organized? 

rules, governance, 
finance 

lower uncertainty and 
transaction costs 

Growth How is value sustained 
and shared? 

productivity, resilience, 
inclusion 

higher living standards 

1. Growth as a Productivity Problem 
The starting point for understanding growth as a productivity problem is the distinction between extensive 
growth from more inputs and intensive growth from better use of inputs. In modern economies, growth is 
increasingly determined by the quality with which knowledge is created, interpreted, combined, and applied. 
This does not imply that physical assets have become irrelevant. Rather, their productivity depends on 
complementary capabilities: engineering know-how, managerial routines, information systems, skilled 
labor, organizational trust, and institutional coordination. A machine can be purchased quickly, but the 
capacity to use it intelligently is accumulated through learning. This distinction helps explain why similar 
technologies often generate very different outcomes across firms and countries. Economic value does not 
reside in technology alone; it emerges from the system that surrounds it (Solow, 1957). 

A recurring difficulty is the tendency to equate rising output with genuine improvements in productive 
capability. This tension reflects a broader problem in development and management: visible investments 
are easier to count than invisible capabilities. Buildings, servers, equipment, and software licenses can be 
recorded immediately, whereas judgment, learning routines, absorptive capacity, cross-functional trust, 
and problem-solving ability are harder to observe. Yet these less visible assets often determine whether 
visible investments succeed. An organization can therefore appear technologically advanced while 
remaining operationally immature. The practical implication is that leaders should evaluate not only what 
resources have been acquired but what new decisions, behaviors, and outcomes those resources make 
possible. 

The intelligence perspective reframes the issue by asking how relevant signals are detected, how they are 
interpreted, and how action is coordinated. At the individual level this requires expertise, curiosity, and 
judgment. At the group level it requires communication and constructive disagreement. At the organizational 
level it requires routines that preserve learning without becoming rigid. At the technological level it requires 
systems that expand human capacity without hiding uncertainty. Intelligence is therefore less a stock than 
a capability in motion. It is demonstrated when an organization notices meaningful change earlier, asks 
better questions, updates beliefs when evidence changes, and converts insight into timely action. 

Innovation adds a second transformation. Intelligence may reveal an opportunity, but innovation is the 
disciplined effort to turn that opportunity into a useful and scalable change. This usually requires iteration. 
Ideas are tested against technical feasibility, user needs, cost, regulation, organizational readiness, and 
strategic fit. Innovation is therefore neither pure creativity nor mere implementation. It is a process of 
reducing uncertainty through learning while progressively committing resources. This is why 
experimentation, prototypes, pilots, feedback loops, and staged investment are so valuable. They help 
organizations learn before the cost of being wrong becomes too high. 

Consider the following illustration: a manufacturing firm that expands capacity but sees margins stagnate 
because processes, quality, and skills do not improve. The scenario shows that growth opportunities are 
rarely captured by one variable. Technology, people, incentives, workflow, leadership, and external 
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conditions interact. If one complement is missing, the entire investment can underperform. This 
complementarity is a central insight of productivity research and digital transformation. Information 
technology, for example, often creates the greatest value when it is accompanied by organizational redesign, 
decentralized decision rights, new skills, and process innovation (Nonaka, 1994). In other words, a new tool 
produces limited value when inserted into an old operating logic. 

From a managerial perspective, the relevant question is not simply whether innovation exists but whether 
the organization has a repeatable conversion mechanism from knowledge to value. Such a mechanism 
includes sensing, prioritization, experimentation, resource allocation, implementation, measurement, and 
institutional learning. Each stage can become a bottleneck. Some organizations generate many ideas but 
cannot select; others select but cannot fund; others fund pilots but fail to scale; still others scale without 
measuring whether value was actually created. Innovation management therefore requires portfolio thinking 
and explicit governance rather than reliance on heroic individuals. 

The distributional dimension is equally important. Productivity growth can increase aggregate income while 
producing unequal effects across occupations, firms, and regions. New technologies may complement 
some workers and substitute for others. Large firms may adopt innovation faster than small firms because 
they possess data, capital, and specialist talent. Advanced regions may attract more skilled people and 
investment, reinforcing existing advantages. Intelligent growth must therefore include diffusion 
mechanisms, reskilling, infrastructure, competition, and institutional support. Inclusion is not separate from 
innovation policy; it shapes whether society can mobilize its full pool of talent and whether technological 
change maintains legitimacy. 

For education and capability development, management must treat productivity as an organizational 
learning agenda rather than a simple cost-cutting exercise. Learning should increasingly be organized 
around the ability to transfer knowledge to unfamiliar situations. Students and professionals need 
opportunities to diagnose ambiguous problems, work with incomplete information, collaborate across 
disciplines, use data critically, and reflect on errors. In an AI-rich environment, this becomes even more 
important because routine production of text, code, analysis, or design can be partially automated. Human 
advantage shifts toward problem formulation, domain judgment, ethical reasoning, contextual 
understanding, and the ability to evaluate machine-generated outputs. 

The public-policy perspective extends the same logic to an economy. Governments cannot directly 
command innovation, but they can influence the conditions under which experimentation becomes more or 
less likely: education quality, research infrastructure, intellectual property regimes, competition, 
procurement, standards, financing, connectivity, data governance, and the predictability of regulation. The 
challenge is to avoid both passivity and overcontrol. Successful innovation systems generally combine 
decentralized initiative with shared institutions that reduce uncertainty and build common capabilities. The 
state can be a catalyst, convenor, buyer, rule setter, and investor in foundational capacity without 
pretending to know every winning technology in advance. 

Ultimately, growth as a productivity problem matters because long-run growth is cumulative. Skills built 
today affect the ability to absorb technology tomorrow; research networks built today shape future 
innovation; management practices determine whether new tools diffuse; and institutional trust influences 
the willingness of actors to collaborate. Growth therefore emerges from path-dependent learning. The most 
important strategic question is not only how to produce a temporary acceleration, but how to create a 
system that becomes better at learning, innovating, and adapting over time. Such a system transforms 
intelligence into innovation and innovation into a sustained increase in productive and social capability. 
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2. From Physical Capital to Knowledge Capital 
The starting point for understanding from physical capital to knowledge capital is the growing importance of 
knowledge, software, data, organizational routines, and intangible assets. In modern economies, growth is 
increasingly determined by the quality with which knowledge is created, interpreted, combined, and applied. 
This does not imply that physical assets have become irrelevant. Rather, their productivity depends on 
complementary capabilities: engineering know-how, managerial routines, information systems, skilled 
labor, organizational trust, and institutional coordination. A machine can be purchased quickly, but the 
capacity to use it intelligently is accumulated through learning. This distinction helps explain why similar 
technologies often generate very different outcomes across firms and countries. Economic value does not 
reside in technology alone; it emerges from the system that surrounds it (Romer, 1990). 

A recurring difficulty is the difficulty of measuring assets that do not appear fully on traditional balance 
sheets. This tension reflects a broader problem in development and management: visible investments are 
easier to count than invisible capabilities. Buildings, servers, equipment, and software licenses can be 
recorded immediately, whereas judgment, learning routines, absorptive capacity, cross-functional trust, 
and problem-solving ability are harder to observe. Yet these less visible assets often determine whether 
visible investments succeed. An organization can therefore appear technologically advanced while 
remaining operationally immature. The practical implication is that leaders should evaluate not only what 
resources have been acquired but what new decisions, behaviors, and outcomes those resources make 
possible. 

The intelligence perspective reframes the issue by asking how relevant signals are detected, how they are 
interpreted, and how action is coordinated. At the individual level this requires expertise, curiosity, and 
judgment. At the group level it requires communication and constructive disagreement. At the organizational 
level it requires routines that preserve learning without becoming rigid. At the technological level it requires 
systems that expand human capacity without hiding uncertainty. Intelligence is therefore less a stock than 
a capability in motion. It is demonstrated when an organization notices meaningful change earlier, asks 
better questions, updates beliefs when evidence changes, and converts insight into timely action. 

Innovation adds a second transformation. Intelligence may reveal an opportunity, but innovation is the 
disciplined effort to turn that opportunity into a useful and scalable change. This usually requires iteration. 
Ideas are tested against technical feasibility, user needs, cost, regulation, organizational readiness, and 
strategic fit. Innovation is therefore neither pure creativity nor mere implementation. It is a process of 
reducing uncertainty through learning while progressively committing resources. This is why 
experimentation, prototypes, pilots, feedback loops, and staged investment are so valuable. They help 
organizations learn before the cost of being wrong becomes too high. 

Consider the following illustration: a service company whose competitive advantage depends more on 
software, customer knowledge, and routines than on buildings. The scenario shows that growth 
opportunities are rarely captured by one variable. Technology, people, incentives, workflow, leadership, and 
external conditions interact. If one complement is missing, the entire investment can underperform. This 
complementarity is a central insight of productivity research and digital transformation. Information 
technology, for example, often creates the greatest value when it is accompanied by organizational redesign, 
decentralized decision rights, new skills, and process innovation (Teece, Pisano, & Shuen, 1997). In other 
words, a new tool produces limited value when inserted into an old operating logic. 

From a managerial perspective, the relevant question is not simply whether innovation exists but whether 
the organization has a repeatable conversion mechanism from knowledge to value. Such a mechanism 
includes sensing, prioritization, experimentation, resource allocation, implementation, measurement, and 
institutional learning. Each stage can become a bottleneck. Some organizations generate many ideas but 
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cannot select; others select but cannot fund; others fund pilots but fail to scale; still others scale without 
measuring whether value was actually created. Innovation management therefore requires portfolio thinking 
and explicit governance rather than reliance on heroic individuals. 

The distributional dimension is equally important. Productivity growth can increase aggregate income while 
producing unequal effects across occupations, firms, and regions. New technologies may complement 
some workers and substitute for others. Large firms may adopt innovation faster than small firms because 
they possess data, capital, and specialist talent. Advanced regions may attract more skilled people and 
investment, reinforcing existing advantages. Intelligent growth must therefore include diffusion 
mechanisms, reskilling, infrastructure, competition, and institutional support. Inclusion is not separate from 
innovation policy; it shapes whether society can mobilize its full pool of talent and whether technological 
change maintains legitimacy. 

For education and capability development, investment strategy should recognize capability building as 
capital formation. Learning should increasingly be organized around the ability to transfer knowledge to 
unfamiliar situations. Students and professionals need opportunities to diagnose ambiguous problems, 
work with incomplete information, collaborate across disciplines, use data critically, and reflect on errors. 
In an AI-rich environment, this becomes even more important because routine production of text, code, 
analysis, or design can be partially automated. Human advantage shifts toward problem formulation, 
domain judgment, ethical reasoning, contextual understanding, and the ability to evaluate machine-
generated outputs. 

The public-policy perspective extends the same logic to an economy. Governments cannot directly 
command innovation, but they can influence the conditions under which experimentation becomes more or 
less likely: education quality, research infrastructure, intellectual property regimes, competition, 
procurement, standards, financing, connectivity, data governance, and the predictability of regulation. The 
challenge is to avoid both passivity and overcontrol. Successful innovation systems generally combine 
decentralized initiative with shared institutions that reduce uncertainty and build common capabilities. The 
state can be a catalyst, convenor, buyer, rule setter, and investor in foundational capacity without 
pretending to know every winning technology in advance. 

Ultimately, from physical capital to knowledge capital matters because long-run growth is cumulative. Skills 
built today affect the ability to absorb technology tomorrow; research networks built today shape future 
innovation; management practices determine whether new tools diffuse; and institutional trust influences 
the willingness of actors to collaborate. Growth therefore emerges from path-dependent learning. The most 
important strategic question is not only how to produce a temporary acceleration, but how to create a 
system that becomes better at learning, innovating, and adapting over time. Such a system transforms 
intelligence into innovation and innovation into a sustained increase in productive and social capability. 

3. Human Intelligence as an Engine of Growth 
The starting point for understanding human intelligence as an engine of growth is reasoning, creativity, 
judgment, tacit knowledge, and problem-solving capacity. In modern economies, growth is increasingly 
determined by the quality with which knowledge is created, interpreted, combined, and applied. This does 
not imply that physical assets have become irrelevant. Rather, their productivity depends on complementary 
capabilities: engineering know-how, managerial routines, information systems, skilled labor, organizational 
trust, and institutional coordination. A machine can be purchased quickly, but the capacity to use it 
intelligently is accumulated through learning. This distinction helps explain why similar technologies often 
generate very different outcomes across firms and countries. Economic value does not reside in technology 
alone; it emerges from the system that surrounds it (Aghion & Howitt, 1992). 
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A recurring difficulty is the assumption that formal credentials automatically translate into productive 
capability. This tension reflects a broader problem in development and management: visible investments 
are easier to count than invisible capabilities. Buildings, servers, equipment, and software licenses can be 
recorded immediately, whereas judgment, learning routines, absorptive capacity, cross-functional trust, 
and problem-solving ability are harder to observe. Yet these less visible assets often determine whether 
visible investments succeed. An organization can therefore appear technologically advanced while 
remaining operationally immature. The practical implication is that leaders should evaluate not only what 
resources have been acquired but what new decisions, behaviors, and outcomes those resources make 
possible. 

The intelligence perspective reframes the issue by asking how relevant signals are detected, how they are 
interpreted, and how action is coordinated. At the individual level this requires expertise, curiosity, and 
judgment. At the group level it requires communication and constructive disagreement. At the organizational 
level it requires routines that preserve learning without becoming rigid. At the technological level it requires 
systems that expand human capacity without hiding uncertainty. Intelligence is therefore less a stock than 
a capability in motion. It is demonstrated when an organization notices meaningful change earlier, asks 
better questions, updates beliefs when evidence changes, and converts insight into timely action. 

Innovation adds a second transformation. Intelligence may reveal an opportunity, but innovation is the 
disciplined effort to turn that opportunity into a useful and scalable change. This usually requires iteration. 
Ideas are tested against technical feasibility, user needs, cost, regulation, organizational readiness, and 
strategic fit. Innovation is therefore neither pure creativity nor mere implementation. It is a process of 
reducing uncertainty through learning while progressively committing resources. This is why 
experimentation, prototypes, pilots, feedback loops, and staged investment are so valuable. They help 
organizations learn before the cost of being wrong becomes too high. 

Consider the following illustration: an engineer who improves a production line by combining technical 
expertise with practical observation. The scenario shows that growth opportunities are rarely captured by 
one variable. Technology, people, incentives, workflow, leadership, and external conditions interact. If one 
complement is missing, the entire investment can underperform. This complementarity is a central insight 
of productivity research and digital transformation. Information technology, for example, often creates the 
greatest value when it is accompanied by organizational redesign, decentralized decision rights, new skills, 
and process innovation (March, 1991). In other words, a new tool produces limited value when inserted into 
an old operating logic. 

From a managerial perspective, the relevant question is not simply whether innovation exists but whether 
the organization has a repeatable conversion mechanism from knowledge to value. Such a mechanism 
includes sensing, prioritization, experimentation, resource allocation, implementation, measurement, and 
institutional learning. Each stage can become a bottleneck. Some organizations generate many ideas but 
cannot select; others select but cannot fund; others fund pilots but fail to scale; still others scale without 
measuring whether value was actually created. Innovation management therefore requires portfolio thinking 
and explicit governance rather than reliance on heroic individuals. 

The distributional dimension is equally important. Productivity growth can increase aggregate income while 
producing unequal effects across occupations, firms, and regions. New technologies may complement 
some workers and substitute for others. Large firms may adopt innovation faster than small firms because 
they possess data, capital, and specialist talent. Advanced regions may attract more skilled people and 
investment, reinforcing existing advantages. Intelligent growth must therefore include diffusion 
mechanisms, reskilling, infrastructure, competition, and institutional support. Inclusion is not separate from 
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innovation policy; it shapes whether society can mobilize its full pool of talent and whether technological 
change maintains legitimacy. 

For education and capability development, education systems need to cultivate transfer, problem solving, 
and adaptive expertise. Learning should increasingly be organized around the ability to transfer knowledge 
to unfamiliar situations. Students and professionals need opportunities to diagnose ambiguous problems, 
work with incomplete information, collaborate across disciplines, use data critically, and reflect on errors. 
In an AI-rich environment, this becomes even more important because routine production of text, code, 
analysis, or design can be partially automated. Human advantage shifts toward problem formulation, 
domain judgment, ethical reasoning, contextual understanding, and the ability to evaluate machine-
generated outputs. 

The public-policy perspective extends the same logic to an economy. Governments cannot directly 
command innovation, but they can influence the conditions under which experimentation becomes more or 
less likely: education quality, research infrastructure, intellectual property regimes, competition, 
procurement, standards, financing, connectivity, data governance, and the predictability of regulation. The 
challenge is to avoid both passivity and overcontrol. Successful innovation systems generally combine 
decentralized initiative with shared institutions that reduce uncertainty and build common capabilities. The 
state can be a catalyst, convenor, buyer, rule setter, and investor in foundational capacity without 
pretending to know every winning technology in advance. 

Ultimately, human intelligence as an engine of growth matters because long-run growth is cumulative. Skills 
built today affect the ability to absorb technology tomorrow; research networks built today shape future 
innovation; management practices determine whether new tools diffuse; and institutional trust influences 
the willingness of actors to collaborate. Growth therefore emerges from path-dependent learning. The most 
important strategic question is not only how to produce a temporary acceleration, but how to create a 
system that becomes better at learning, innovating, and adapting over time. Such a system transforms 
intelligence into innovation and innovation into a sustained increase in productive and social capability. 

4. Collective Intelligence and Network Advantage 
The starting point for understanding collective intelligence and network advantage is the ability of groups to 
combine distributed knowledge through interaction and coordination. In modern economies, growth is 
increasingly determined by the quality with which knowledge is created, interpreted, combined, and applied. 
This does not imply that physical assets have become irrelevant. Rather, their productivity depends on 
complementary capabilities: engineering know-how, managerial routines, information systems, skilled 
labor, organizational trust, and institutional coordination. A machine can be purchased quickly, but the 
capacity to use it intelligently is accumulated through learning. This distinction helps explain why similar 
technologies often generate very different outcomes across firms and countries. Economic value does not 
reside in technology alone; it emerges from the system that surrounds it (Cohen & Levinthal, 1990). 

A recurring difficulty is coordination failures, conformity, hierarchy, and information silos. This tension 
reflects a broader problem in development and management: visible investments are easier to count than 
invisible capabilities. Buildings, servers, equipment, and software licenses can be recorded immediately, 
whereas judgment, learning routines, absorptive capacity, cross-functional trust, and problem-solving 
ability are harder to observe. Yet these less visible assets often determine whether visible investments 
succeed. An organization can therefore appear technologically advanced while remaining operationally 
immature. The practical implication is that leaders should evaluate not only what resources have been 
acquired but what new decisions, behaviors, and outcomes those resources make possible. 
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The intelligence perspective reframes the issue by asking how relevant signals are detected, how they are 
interpreted, and how action is coordinated. At the individual level this requires expertise, curiosity, and 
judgment. At the group level it requires communication and constructive disagreement. At the organizational 
level it requires routines that preserve learning without becoming rigid. At the technological level it requires 
systems that expand human capacity without hiding uncertainty. Intelligence is therefore less a stock than 
a capability in motion. It is demonstrated when an organization notices meaningful change earlier, asks 
better questions, updates beliefs when evidence changes, and converts insight into timely action. 

Innovation adds a second transformation. Intelligence may reveal an opportunity, but innovation is the 
disciplined effort to turn that opportunity into a useful and scalable change. This usually requires iteration. 
Ideas are tested against technical feasibility, user needs, cost, regulation, organizational readiness, and 
strategic fit. Innovation is therefore neither pure creativity nor mere implementation. It is a process of 
reducing uncertainty through learning while progressively committing resources. This is why 
experimentation, prototypes, pilots, feedback loops, and staged investment are so valuable. They help 
organizations learn before the cost of being wrong becomes too high. 

Consider the following illustration: a cross-functional team that solves a supply-chain problem faster than 
any single department could. The scenario shows that growth opportunities are rarely captured by one 
variable. Technology, people, incentives, workflow, leadership, and external conditions interact. If one 
complement is missing, the entire investment can underperform. This complementarity is a central insight 
of productivity research and digital transformation. Information technology, for example, often creates the 
greatest value when it is accompanied by organizational redesign, decentralized decision rights, new skills, 
and process innovation (Brynjolfsson, Rock, & Syverson, 2021). In other words, a new tool produces limited 
value when inserted into an old operating logic. 

From a managerial perspective, the relevant question is not simply whether innovation exists but whether 
the organization has a repeatable conversion mechanism from knowledge to value. Such a mechanism 
includes sensing, prioritization, experimentation, resource allocation, implementation, measurement, and 
institutional learning. Each stage can become a bottleneck. Some organizations generate many ideas but 
cannot select; others select but cannot fund; others fund pilots but fail to scale; still others scale without 
measuring whether value was actually created. Innovation management therefore requires portfolio thinking 
and explicit governance rather than reliance on heroic individuals. 

The distributional dimension is equally important. Productivity growth can increase aggregate income while 
producing unequal effects across occupations, firms, and regions. New technologies may complement 
some workers and substitute for others. Large firms may adopt innovation faster than small firms because 
they possess data, capital, and specialist talent. Advanced regions may attract more skilled people and 
investment, reinforcing existing advantages. Intelligent growth must therefore include diffusion 
mechanisms, reskilling, infrastructure, competition, and institutional support. Inclusion is not separate from 
innovation policy; it shapes whether society can mobilize its full pool of talent and whether technological 
change maintains legitimacy. 

For education and capability development, leaders should design information flows and decision processes 
that make diversity productive. Learning should increasingly be organized around the ability to transfer 
knowledge to unfamiliar situations. Students and professionals need opportunities to diagnose ambiguous 
problems, work with incomplete information, collaborate across disciplines, use data critically, and reflect 
on errors. In an AI-rich environment, this becomes even more important because routine production of text, 
code, analysis, or design can be partially automated. Human advantage shifts toward problem formulation, 
domain judgment, ethical reasoning, contextual understanding, and the ability to evaluate machine-
generated outputs. 
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The public-policy perspective extends the same logic to an economy. Governments cannot directly 
command innovation, but they can influence the conditions under which experimentation becomes more or 
less likely: education quality, research infrastructure, intellectual property regimes, competition, 
procurement, standards, financing, connectivity, data governance, and the predictability of regulation. The 
challenge is to avoid both passivity and overcontrol. Successful innovation systems generally combine 
decentralized initiative with shared institutions that reduce uncertainty and build common capabilities. The 
state can be a catalyst, convenor, buyer, rule setter, and investor in foundational capacity without 
pretending to know every winning technology in advance. 

Ultimately, collective intelligence and network advantage matters because long-run growth is cumulative. 
Skills built today affect the ability to absorb technology tomorrow; research networks built today shape 
future innovation; management practices determine whether new tools diffuse; and institutional trust 
influences the willingness of actors to collaborate. Growth therefore emerges from path-dependent 
learning. The most important strategic question is not only how to produce a temporary acceleration, but 
how to create a system that becomes better at learning, innovating, and adapting over time. Such a system 
transforms intelligence into innovation and innovation into a sustained increase in productive and social 
capability. 

5. Organizational Intelligence 
The starting point for understanding organizational intelligence is an organization's capacity to sense, 
interpret, learn, remember, and act. In modern economies, growth is increasingly determined by the quality 
with which knowledge is created, interpreted, combined, and applied. This does not imply that physical 
assets have become irrelevant. Rather, their productivity depends on complementary capabilities: 
engineering know-how, managerial routines, information systems, skilled labor, organizational trust, and 
institutional coordination. A machine can be purchased quickly, but the capacity to use it intelligently is 
accumulated through learning. This distinction helps explain why similar technologies often generate very 
different outcomes across firms and countries. Economic value does not reside in technology alone; it 
emerges from the system that surrounds it (Nonaka, 1994). 

A recurring difficulty is the gap between information availability and institutional learning. This tension 
reflects a broader problem in development and management: visible investments are easier to count than 
invisible capabilities. Buildings, servers, equipment, and software licenses can be recorded immediately, 
whereas judgment, learning routines, absorptive capacity, cross-functional trust, and problem-solving 
ability are harder to observe. Yet these less visible assets often determine whether visible investments 
succeed. An organization can therefore appear technologically advanced while remaining operationally 
immature. The practical implication is that leaders should evaluate not only what resources have been 
acquired but what new decisions, behaviors, and outcomes those resources make possible. 

The intelligence perspective reframes the issue by asking how relevant signals are detected, how they are 
interpreted, and how action is coordinated. At the individual level this requires expertise, curiosity, and 
judgment. At the group level it requires communication and constructive disagreement. At the organizational 
level it requires routines that preserve learning without becoming rigid. At the technological level it requires 
systems that expand human capacity without hiding uncertainty. Intelligence is therefore less a stock than 
a capability in motion. It is demonstrated when an organization notices meaningful change earlier, asks 
better questions, updates beliefs when evidence changes, and converts insight into timely action. 

Innovation adds a second transformation. Intelligence may reveal an opportunity, but innovation is the 
disciplined effort to turn that opportunity into a useful and scalable change. This usually requires iteration. 
Ideas are tested against technical feasibility, user needs, cost, regulation, organizational readiness, and 
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strategic fit. Innovation is therefore neither pure creativity nor mere implementation. It is a process of 
reducing uncertainty through learning while progressively committing resources. This is why 
experimentation, prototypes, pilots, feedback loops, and staged investment are so valuable. They help 
organizations learn before the cost of being wrong becomes too high. 

Consider the following illustration: a company that repeatedly experiences the same operational failure 
because lessons are not embedded in routines. The scenario shows that growth opportunities are rarely 
captured by one variable. Technology, people, incentives, workflow, leadership, and external conditions 
interact. If one complement is missing, the entire investment can underperform. This complementarity is a 
central insight of productivity research and digital transformation. Information technology, for example, 
often creates the greatest value when it is accompanied by organizational redesign, decentralized decision 
rights, new skills, and process innovation (Bloom, Sadun, & Van Reenen, 2016). In other words, a new tool 
produces limited value when inserted into an old operating logic. 

From a managerial perspective, the relevant question is not simply whether innovation exists but whether 
the organization has a repeatable conversion mechanism from knowledge to value. Such a mechanism 
includes sensing, prioritization, experimentation, resource allocation, implementation, measurement, and 
institutional learning. Each stage can become a bottleneck. Some organizations generate many ideas but 
cannot select; others select but cannot fund; others fund pilots but fail to scale; still others scale without 
measuring whether value was actually created. Innovation management therefore requires portfolio thinking 
and explicit governance rather than reliance on heroic individuals. 

The distributional dimension is equally important. Productivity growth can increase aggregate income while 
producing unequal effects across occupations, firms, and regions. New technologies may complement 
some workers and substitute for others. Large firms may adopt innovation faster than small firms because 
they possess data, capital, and specialist talent. Advanced regions may attract more skilled people and 
investment, reinforcing existing advantages. Intelligent growth must therefore include diffusion 
mechanisms, reskilling, infrastructure, competition, and institutional support. Inclusion is not separate from 
innovation policy; it shapes whether society can mobilize its full pool of talent and whether technological 
change maintains legitimacy. 

For education and capability development, organizations need learning loops that convert experience into 
changed behavior. Learning should increasingly be organized around the ability to transfer knowledge to 
unfamiliar situations. Students and professionals need opportunities to diagnose ambiguous problems, 
work with incomplete information, collaborate across disciplines, use data critically, and reflect on errors. 
In an AI-rich environment, this becomes even more important because routine production of text, code, 
analysis, or design can be partially automated. Human advantage shifts toward problem formulation, 
domain judgment, ethical reasoning, contextual understanding, and the ability to evaluate machine-
generated outputs. 

The public-policy perspective extends the same logic to an economy. Governments cannot directly 
command innovation, but they can influence the conditions under which experimentation becomes more or 
less likely: education quality, research infrastructure, intellectual property regimes, competition, 
procurement, standards, financing, connectivity, data governance, and the predictability of regulation. The 
challenge is to avoid both passivity and overcontrol. Successful innovation systems generally combine 
decentralized initiative with shared institutions that reduce uncertainty and build common capabilities. The 
state can be a catalyst, convenor, buyer, rule setter, and investor in foundational capacity without 
pretending to know every winning technology in advance. 

Ultimately, organizational intelligence matters because long-run growth is cumulative. Skills built today 
affect the ability to absorb technology tomorrow; research networks built today shape future innovation; 
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management practices determine whether new tools diffuse; and institutional trust influences the 
willingness of actors to collaborate. Growth therefore emerges from path-dependent learning. The most 
important strategic question is not only how to produce a temporary acceleration, but how to create a 
system that becomes better at learning, innovating, and adapting over time. Such a system transforms 
intelligence into innovation and innovation into a sustained increase in productive and social capability. 

6. Artificial Intelligence as a General-Purpose Technology 
The starting point for understanding artificial intelligence as a general-purpose technology is AI's broad 
applicability across information processing, prediction, language, design, and automation. In modern 
economies, growth is increasingly determined by the quality with which knowledge is created, interpreted, 
combined, and applied. This does not imply that physical assets have become irrelevant. Rather, their 
productivity depends on complementary capabilities: engineering know-how, managerial routines, 
information systems, skilled labor, organizational trust, and institutional coordination. A machine can be 
purchased quickly, but the capacity to use it intelligently is accumulated through learning. This distinction 
helps explain why similar technologies often generate very different outcomes across firms and countries. 
Economic value does not reside in technology alone; it emerges from the system that surrounds it (Teece, 
Pisano, & Shuen, 1997). 

A recurring difficulty is the temptation to deploy AI as a stand-alone tool without complementary 
organizational change. This tension reflects a broader problem in development and management: visible 
investments are easier to count than invisible capabilities. Buildings, servers, equipment, and software 
licenses can be recorded immediately, whereas judgment, learning routines, absorptive capacity, cross-
functional trust, and problem-solving ability are harder to observe. Yet these less visible assets often 
determine whether visible investments succeed. An organization can therefore appear technologically 
advanced while remaining operationally immature. The practical implication is that leaders should evaluate 
not only what resources have been acquired but what new decisions, behaviors, and outcomes those 
resources make possible. 

The intelligence perspective reframes the issue by asking how relevant signals are detected, how they are 
interpreted, and how action is coordinated. At the individual level this requires expertise, curiosity, and 
judgment. At the group level it requires communication and constructive disagreement. At the organizational 
level it requires routines that preserve learning without becoming rigid. At the technological level it requires 
systems that expand human capacity without hiding uncertainty. Intelligence is therefore less a stock than 
a capability in motion. It is demonstrated when an organization notices meaningful change earlier, asks 
better questions, updates beliefs when evidence changes, and converts insight into timely action. 

Innovation adds a second transformation. Intelligence may reveal an opportunity, but innovation is the 
disciplined effort to turn that opportunity into a useful and scalable change. This usually requires iteration. 
Ideas are tested against technical feasibility, user needs, cost, regulation, organizational readiness, and 
strategic fit. Innovation is therefore neither pure creativity nor mere implementation. It is a process of 
reducing uncertainty through learning while progressively committing resources. This is why 
experimentation, prototypes, pilots, feedback loops, and staged investment are so valuable. They help 
organizations learn before the cost of being wrong becomes too high. 

Consider the following illustration: a firm purchasing generative AI licenses without redesigning workflows 
or developing verification practices. The scenario shows that growth opportunities are rarely captured by 
one variable. Technology, people, incentives, workflow, leadership, and external conditions interact. If one 
complement is missing, the entire investment can underperform. This complementarity is a central insight 
of productivity research and digital transformation. Information technology, for example, often creates the 
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greatest value when it is accompanied by organizational redesign, decentralized decision rights, new skills, 
and process innovation (Acemoglu & Restrepo, 2019). In other words, a new tool produces limited value 
when inserted into an old operating logic. 

From a managerial perspective, the relevant question is not simply whether innovation exists but whether 
the organization has a repeatable conversion mechanism from knowledge to value. Such a mechanism 
includes sensing, prioritization, experimentation, resource allocation, implementation, measurement, and 
institutional learning. Each stage can become a bottleneck. Some organizations generate many ideas but 
cannot select; others select but cannot fund; others fund pilots but fail to scale; still others scale without 
measuring whether value was actually created. Innovation management therefore requires portfolio thinking 
and explicit governance rather than reliance on heroic individuals. 

The distributional dimension is equally important. Productivity growth can increase aggregate income while 
producing unequal effects across occupations, firms, and regions. New technologies may complement 
some workers and substitute for others. Large firms may adopt innovation faster than small firms because 
they possess data, capital, and specialist talent. Advanced regions may attract more skilled people and 
investment, reinforcing existing advantages. Intelligent growth must therefore include diffusion 
mechanisms, reskilling, infrastructure, competition, and institutional support. Inclusion is not separate from 
innovation policy; it shapes whether society can mobilize its full pool of talent and whether technological 
change maintains legitimacy. 

For education and capability development, AI value creation requires complements in data, skills, process 
redesign, governance, and leadership. Learning should increasingly be organized around the ability to 
transfer knowledge to unfamiliar situations. Students and professionals need opportunities to diagnose 
ambiguous problems, work with incomplete information, collaborate across disciplines, use data critically, 
and reflect on errors. In an AI-rich environment, this becomes even more important because routine 
production of text, code, analysis, or design can be partially automated. Human advantage shifts toward 
problem formulation, domain judgment, ethical reasoning, contextual understanding, and the ability to 
evaluate machine-generated outputs. 

The public-policy perspective extends the same logic to an economy. Governments cannot directly 
command innovation, but they can influence the conditions under which experimentation becomes more or 
less likely: education quality, research infrastructure, intellectual property regimes, competition, 
procurement, standards, financing, connectivity, data governance, and the predictability of regulation. The 
challenge is to avoid both passivity and overcontrol. Successful innovation systems generally combine 
decentralized initiative with shared institutions that reduce uncertainty and build common capabilities. The 
state can be a catalyst, convenor, buyer, rule setter, and investor in foundational capacity without 
pretending to know every winning technology in advance. 

Ultimately, artificial intelligence as a general-purpose technology matters because long-run growth is 
cumulative. Skills built today affect the ability to absorb technology tomorrow; research networks built today 
shape future innovation; management practices determine whether new tools diffuse; and institutional trust 
influences the willingness of actors to collaborate. Growth therefore emerges from path-dependent 
learning. The most important strategic question is not only how to produce a temporary acceleration, but 
how to create a system that becomes better at learning, innovating, and adapting over time. Such a system 
transforms intelligence into innovation and innovation into a sustained increase in productive and social 
capability. 
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7. AI, Augmentation, and Worker Productivity 
The starting point for understanding ai, augmentation, and worker productivity is the potential for AI to 
complement human work rather than merely replace labor. In modern economies, growth is increasingly 
determined by the quality with which knowledge is created, interpreted, combined, and applied. This does 
not imply that physical assets have become irrelevant. Rather, their productivity depends on complementary 
capabilities: engineering know-how, managerial routines, information systems, skilled labor, organizational 
trust, and institutional coordination. A machine can be purchased quickly, but the capacity to use it 
intelligently is accumulated through learning. This distinction helps explain why similar technologies often 
generate very different outcomes across firms and countries. Economic value does not reside in technology 
alone; it emerges from the system that surrounds it (March, 1991). 

A recurring difficulty is automation bias and the unequal distribution of productivity gains. This tension 
reflects a broader problem in development and management: visible investments are easier to count than 
invisible capabilities. Buildings, servers, equipment, and software licenses can be recorded immediately, 
whereas judgment, learning routines, absorptive capacity, cross-functional trust, and problem-solving 
ability are harder to observe. Yet these less visible assets often determine whether visible investments 
succeed. An organization can therefore appear technologically advanced while remaining operationally 
immature. The practical implication is that leaders should evaluate not only what resources have been 
acquired but what new decisions, behaviors, and outcomes those resources make possible. 

The intelligence perspective reframes the issue by asking how relevant signals are detected, how they are 
interpreted, and how action is coordinated. At the individual level this requires expertise, curiosity, and 
judgment. At the group level it requires communication and constructive disagreement. At the organizational 
level it requires routines that preserve learning without becoming rigid. At the technological level it requires 
systems that expand human capacity without hiding uncertainty. Intelligence is therefore less a stock than 
a capability in motion. It is demonstrated when an organization notices meaningful change earlier, asks 
better questions, updates beliefs when evidence changes, and converts insight into timely action. 

Innovation adds a second transformation. Intelligence may reveal an opportunity, but innovation is the 
disciplined effort to turn that opportunity into a useful and scalable change. This usually requires iteration. 
Ideas are tested against technical feasibility, user needs, cost, regulation, organizational readiness, and 
strategic fit. Innovation is therefore neither pure creativity nor mere implementation. It is a process of 
reducing uncertainty through learning while progressively committing resources. This is why 
experimentation, prototypes, pilots, feedback loops, and staged investment are so valuable. They help 
organizations learn before the cost of being wrong becomes too high. 

Consider the following illustration: a knowledge worker who uses AI for first drafts but applies domain 
judgment to verification and final decisions. The scenario shows that growth opportunities are rarely 
captured by one variable. Technology, people, incentives, workflow, leadership, and external conditions 
interact. If one complement is missing, the entire investment can underperform. This complementarity is a 
central insight of productivity research and digital transformation. Information technology, for example, 
often creates the greatest value when it is accompanied by organizational redesign, decentralized decision 
rights, new skills, and process innovation (Porter, 1990). In other words, a new tool produces limited value 
when inserted into an old operating logic. 

From a managerial perspective, the relevant question is not simply whether innovation exists but whether 
the organization has a repeatable conversion mechanism from knowledge to value. Such a mechanism 
includes sensing, prioritization, experimentation, resource allocation, implementation, measurement, and 
institutional learning. Each stage can become a bottleneck. Some organizations generate many ideas but 
cannot select; others select but cannot fund; others fund pilots but fail to scale; still others scale without 
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measuring whether value was actually created. Innovation management therefore requires portfolio thinking 
and explicit governance rather than reliance on heroic individuals. 

The distributional dimension is equally important. Productivity growth can increase aggregate income while 
producing unequal effects across occupations, firms, and regions. New technologies may complement 
some workers and substitute for others. Large firms may adopt innovation faster than small firms because 
they possess data, capital, and specialist talent. Advanced regions may attract more skilled people and 
investment, reinforcing existing advantages. Intelligent growth must therefore include diffusion 
mechanisms, reskilling, infrastructure, competition, and institutional support. Inclusion is not separate from 
innovation policy; it shapes whether society can mobilize its full pool of talent and whether technological 
change maintains legitimacy. 

For education and capability development, firms should redesign roles around human-AI complementarity 
and invest in reskilling. Learning should increasingly be organized around the ability to transfer knowledge to 
unfamiliar situations. Students and professionals need opportunities to diagnose ambiguous problems, 
work with incomplete information, collaborate across disciplines, use data critically, and reflect on errors. 
In an AI-rich environment, this becomes even more important because routine production of text, code, 
analysis, or design can be partially automated. Human advantage shifts toward problem formulation, 
domain judgment, ethical reasoning, contextual understanding, and the ability to evaluate machine-
generated outputs. 

The public-policy perspective extends the same logic to an economy. Governments cannot directly 
command innovation, but they can influence the conditions under which experimentation becomes more or 
less likely: education quality, research infrastructure, intellectual property regimes, competition, 
procurement, standards, financing, connectivity, data governance, and the predictability of regulation. The 
challenge is to avoid both passivity and overcontrol. Successful innovation systems generally combine 
decentralized initiative with shared institutions that reduce uncertainty and build common capabilities. The 
state can be a catalyst, convenor, buyer, rule setter, and investor in foundational capacity without 
pretending to know every winning technology in advance. 

Ultimately, ai, augmentation, and worker productivity matters because long-run growth is cumulative. Skills 
built today affect the ability to absorb technology tomorrow; research networks built today shape future 
innovation; management practices determine whether new tools diffuse; and institutional trust influences 
the willingness of actors to collaborate. Growth therefore emerges from path-dependent learning. The most 
important strategic question is not only how to produce a temporary acceleration, but how to create a 
system that becomes better at learning, innovating, and adapting over time. Such a system transforms 
intelligence into innovation and innovation into a sustained increase in productive and social capability. 

8. Innovation Economics and Creative Destruction 
The starting point for understanding innovation economics and creative destruction is the role of 
entrepreneurial innovation in disrupting existing combinations of resources. In modern economies, growth 
is increasingly determined by the quality with which knowledge is created, interpreted, combined, and 
applied. This does not imply that physical assets have become irrelevant. Rather, their productivity depends 
on complementary capabilities: engineering know-how, managerial routines, information systems, skilled 
labor, organizational trust, and institutional coordination. A machine can be purchased quickly, but the 
capacity to use it intelligently is accumulated through learning. This distinction helps explain why similar 
technologies often generate very different outcomes across firms and countries. Economic value does not 
reside in technology alone; it emerges from the system that surrounds it (Brynjolfsson, Rock, & Syverson, 
2021). 
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A recurring difficulty is the social tension between new value creation and displacement of incumbent 
activities. This tension reflects a broader problem in development and management: visible investments are 
easier to count than invisible capabilities. Buildings, servers, equipment, and software licenses can be 
recorded immediately, whereas judgment, learning routines, absorptive capacity, cross-functional trust, 
and problem-solving ability are harder to observe. Yet these less visible assets often determine whether 
visible investments succeed. An organization can therefore appear technologically advanced while 
remaining operationally immature. The practical implication is that leaders should evaluate not only what 
resources have been acquired but what new decisions, behaviors, and outcomes those resources make 
possible. 

The intelligence perspective reframes the issue by asking how relevant signals are detected, how they are 
interpreted, and how action is coordinated. At the individual level this requires expertise, curiosity, and 
judgment. At the group level it requires communication and constructive disagreement. At the organizational 
level it requires routines that preserve learning without becoming rigid. At the technological level it requires 
systems that expand human capacity without hiding uncertainty. Intelligence is therefore less a stock than 
a capability in motion. It is demonstrated when an organization notices meaningful change earlier, asks 
better questions, updates beliefs when evidence changes, and converts insight into timely action. 

Innovation adds a second transformation. Intelligence may reveal an opportunity, but innovation is the 
disciplined effort to turn that opportunity into a useful and scalable change. This usually requires iteration. 
Ideas are tested against technical feasibility, user needs, cost, regulation, organizational readiness, and 
strategic fit. Innovation is therefore neither pure creativity nor mere implementation. It is a process of 
reducing uncertainty through learning while progressively committing resources. This is why 
experimentation, prototypes, pilots, feedback loops, and staged investment are so valuable. They help 
organizations learn before the cost of being wrong becomes too high. 

Consider the following illustration: a digital platform changing the economics of a traditional distribution 
channel. The scenario shows that growth opportunities are rarely captured by one variable. Technology, 
people, incentives, workflow, leadership, and external conditions interact. If one complement is missing, 
the entire investment can underperform. This complementarity is a central insight of productivity research 
and digital transformation. Information technology, for example, often creates the greatest value when it is 
accompanied by organizational redesign, decentralized decision rights, new skills, and process innovation 
(Etzkowitz & Leydesdorff, 2000). In other words, a new tool produces limited value when inserted into an old 
operating logic. 

From a managerial perspective, the relevant question is not simply whether innovation exists but whether 
the organization has a repeatable conversion mechanism from knowledge to value. Such a mechanism 
includes sensing, prioritization, experimentation, resource allocation, implementation, measurement, and 
institutional learning. Each stage can become a bottleneck. Some organizations generate many ideas but 
cannot select; others select but cannot fund; others fund pilots but fail to scale; still others scale without 
measuring whether value was actually created. Innovation management therefore requires portfolio thinking 
and explicit governance rather than reliance on heroic individuals. 

The distributional dimension is equally important. Productivity growth can increase aggregate income while 
producing unequal effects across occupations, firms, and regions. New technologies may complement 
some workers and substitute for others. Large firms may adopt innovation faster than small firms because 
they possess data, capital, and specialist talent. Advanced regions may attract more skilled people and 
investment, reinforcing existing advantages. Intelligent growth must therefore include diffusion 
mechanisms, reskilling, infrastructure, competition, and institutional support. Inclusion is not separate from 
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innovation policy; it shapes whether society can mobilize its full pool of talent and whether technological 
change maintains legitimacy. 

For education and capability development, policy should enable entry and experimentation while supporting 
adaptation to transition costs. Learning should increasingly be organized around the ability to transfer 
knowledge to unfamiliar situations. Students and professionals need opportunities to diagnose ambiguous 
problems, work with incomplete information, collaborate across disciplines, use data critically, and reflect 
on errors. In an AI-rich environment, this becomes even more important because routine production of text, 
code, analysis, or design can be partially automated. Human advantage shifts toward problem formulation, 
domain judgment, ethical reasoning, contextual understanding, and the ability to evaluate machine-
generated outputs. 

The public-policy perspective extends the same logic to an economy. Governments cannot directly 
command innovation, but they can influence the conditions under which experimentation becomes more or 
less likely: education quality, research infrastructure, intellectual property regimes, competition, 
procurement, standards, financing, connectivity, data governance, and the predictability of regulation. The 
challenge is to avoid both passivity and overcontrol. Successful innovation systems generally combine 
decentralized initiative with shared institutions that reduce uncertainty and build common capabilities. The 
state can be a catalyst, convenor, buyer, rule setter, and investor in foundational capacity without 
pretending to know every winning technology in advance. 

Ultimately, innovation economics and creative destruction matters because long-run growth is cumulative. 
Skills built today affect the ability to absorb technology tomorrow; research networks built today shape 
future innovation; management practices determine whether new tools diffuse; and institutional trust 
influences the willingness of actors to collaborate. Growth therefore emerges from path-dependent 
learning. The most important strategic question is not only how to produce a temporary acceleration, but 
how to create a system that becomes better at learning, innovating, and adapting over time. Such a system 
transforms intelligence into innovation and innovation into a sustained increase in productive and social 
capability. 

9. Incremental and Radical Innovation 
The starting point for understanding incremental and radical innovation is the different roles of continuous 
improvement and breakthrough change. In modern economies, growth is increasingly determined by the 
quality with which knowledge is created, interpreted, combined, and applied. This does not imply that 
physical assets have become irrelevant. Rather, their productivity depends on complementary capabilities: 
engineering know-how, managerial routines, information systems, skilled labor, organizational trust, and 
institutional coordination. A machine can be purchased quickly, but the capacity to use it intelligently is 
accumulated through learning. This distinction helps explain why similar technologies often generate very 
different outcomes across firms and countries. Economic value does not reside in technology alone; it 
emerges from the system that surrounds it (Bloom, Sadun, & Van Reenen, 2016). 

A recurring difficulty is the managerial bias toward visible breakthroughs while neglecting cumulative small 
improvements. This tension reflects a broader problem in development and management: visible 
investments are easier to count than invisible capabilities. Buildings, servers, equipment, and software 
licenses can be recorded immediately, whereas judgment, learning routines, absorptive capacity, cross-
functional trust, and problem-solving ability are harder to observe. Yet these less visible assets often 
determine whether visible investments succeed. An organization can therefore appear technologically 
advanced while remaining operationally immature. The practical implication is that leaders should evaluate 
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not only what resources have been acquired but what new decisions, behaviors, and outcomes those 
resources make possible. 

The intelligence perspective reframes the issue by asking how relevant signals are detected, how they are 
interpreted, and how action is coordinated. At the individual level this requires expertise, curiosity, and 
judgment. At the group level it requires communication and constructive disagreement. At the organizational 
level it requires routines that preserve learning without becoming rigid. At the technological level it requires 
systems that expand human capacity without hiding uncertainty. Intelligence is therefore less a stock than 
a capability in motion. It is demonstrated when an organization notices meaningful change earlier, asks 
better questions, updates beliefs when evidence changes, and converts insight into timely action. 

Innovation adds a second transformation. Intelligence may reveal an opportunity, but innovation is the 
disciplined effort to turn that opportunity into a useful and scalable change. This usually requires iteration. 
Ideas are tested against technical feasibility, user needs, cost, regulation, organizational readiness, and 
strategic fit. Innovation is therefore neither pure creativity nor mere implementation. It is a process of 
reducing uncertainty through learning while progressively committing resources. This is why 
experimentation, prototypes, pilots, feedback loops, and staged investment are so valuable. They help 
organizations learn before the cost of being wrong becomes too high. 

Consider the following illustration: a hospital improving patient flow through dozens of small process 
changes rather than one dramatic technology purchase. The scenario shows that growth opportunities are 
rarely captured by one variable. Technology, people, incentives, workflow, leadership, and external 
conditions interact. If one complement is missing, the entire investment can underperform. This 
complementarity is a central insight of productivity research and digital transformation. Information 
technology, for example, often creates the greatest value when it is accompanied by organizational redesign, 
decentralized decision rights, new skills, and process innovation (Solow, 1957). In other words, a new tool 
produces limited value when inserted into an old operating logic. 

From a managerial perspective, the relevant question is not simply whether innovation exists but whether 
the organization has a repeatable conversion mechanism from knowledge to value. Such a mechanism 
includes sensing, prioritization, experimentation, resource allocation, implementation, measurement, and 
institutional learning. Each stage can become a bottleneck. Some organizations generate many ideas but 
cannot select; others select but cannot fund; others fund pilots but fail to scale; still others scale without 
measuring whether value was actually created. Innovation management therefore requires portfolio thinking 
and explicit governance rather than reliance on heroic individuals. 

The distributional dimension is equally important. Productivity growth can increase aggregate income while 
producing unequal effects across occupations, firms, and regions. New technologies may complement 
some workers and substitute for others. Large firms may adopt innovation faster than small firms because 
they possess data, capital, and specialist talent. Advanced regions may attract more skilled people and 
investment, reinforcing existing advantages. Intelligent growth must therefore include diffusion 
mechanisms, reskilling, infrastructure, competition, and institutional support. Inclusion is not separate from 
innovation policy; it shapes whether society can mobilize its full pool of talent and whether technological 
change maintains legitimacy. 

For education and capability development, innovation portfolios should balance exploitation, exploration, 
and disciplined improvement. Learning should increasingly be organized around the ability to transfer 
knowledge to unfamiliar situations. Students and professionals need opportunities to diagnose ambiguous 
problems, work with incomplete information, collaborate across disciplines, use data critically, and reflect 
on errors. In an AI-rich environment, this becomes even more important because routine production of text, 
code, analysis, or design can be partially automated. Human advantage shifts toward problem formulation, 
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domain judgment, ethical reasoning, contextual understanding, and the ability to evaluate machine-
generated outputs. 

The public-policy perspective extends the same logic to an economy. Governments cannot directly 
command innovation, but they can influence the conditions under which experimentation becomes more or 
less likely: education quality, research infrastructure, intellectual property regimes, competition, 
procurement, standards, financing, connectivity, data governance, and the predictability of regulation. The 
challenge is to avoid both passivity and overcontrol. Successful innovation systems generally combine 
decentralized initiative with shared institutions that reduce uncertainty and build common capabilities. The 
state can be a catalyst, convenor, buyer, rule setter, and investor in foundational capacity without 
pretending to know every winning technology in advance. 

Ultimately, incremental and radical innovation matters because long-run growth is cumulative. Skills built 
today affect the ability to absorb technology tomorrow; research networks built today shape future 
innovation; management practices determine whether new tools diffuse; and institutional trust influences 
the willingness of actors to collaborate. Growth therefore emerges from path-dependent learning. The most 
important strategic question is not only how to produce a temporary acceleration, but how to create a 
system that becomes better at learning, innovating, and adapting over time. Such a system transforms 
intelligence into innovation and innovation into a sustained increase in productive and social capability. 

10. Research, Development, and Absorptive Capacity 
The starting point for understanding research, development, and absorptive capacity is the relationship 
between knowledge creation and the ability to recognize and use external knowledge. In modern economies, 
growth is increasingly determined by the quality with which knowledge is created, interpreted, combined, 
and applied. This does not imply that physical assets have become irrelevant. Rather, their productivity 
depends on complementary capabilities: engineering know-how, managerial routines, information systems, 
skilled labor, organizational trust, and institutional coordination. A machine can be purchased quickly, but 
the capacity to use it intelligently is accumulated through learning. This distinction helps explain why similar 
technologies often generate very different outcomes across firms and countries. Economic value does not 
reside in technology alone; it emerges from the system that surrounds it (Acemoglu & Restrepo, 2019). 

A recurring difficulty is the misconception that importing technology eliminates the need for domestic 
research capability. This tension reflects a broader problem in development and management: visible 
investments are easier to count than invisible capabilities. Buildings, servers, equipment, and software 
licenses can be recorded immediately, whereas judgment, learning routines, absorptive capacity, cross-
functional trust, and problem-solving ability are harder to observe. Yet these less visible assets often 
determine whether visible investments succeed. An organization can therefore appear technologically 
advanced while remaining operationally immature. The practical implication is that leaders should evaluate 
not only what resources have been acquired but what new decisions, behaviors, and outcomes those 
resources make possible. 

The intelligence perspective reframes the issue by asking how relevant signals are detected, how they are 
interpreted, and how action is coordinated. At the individual level this requires expertise, curiosity, and 
judgment. At the group level it requires communication and constructive disagreement. At the organizational 
level it requires routines that preserve learning without becoming rigid. At the technological level it requires 
systems that expand human capacity without hiding uncertainty. Intelligence is therefore less a stock than 
a capability in motion. It is demonstrated when an organization notices meaningful change earlier, asks 
better questions, updates beliefs when evidence changes, and converts insight into timely action. 
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Innovation adds a second transformation. Intelligence may reveal an opportunity, but innovation is the 
disciplined effort to turn that opportunity into a useful and scalable change. This usually requires iteration. 
Ideas are tested against technical feasibility, user needs, cost, regulation, organizational readiness, and 
strategic fit. Innovation is therefore neither pure creativity nor mere implementation. It is a process of 
reducing uncertainty through learning while progressively committing resources. This is why 
experimentation, prototypes, pilots, feedback loops, and staged investment are so valuable. They help 
organizations learn before the cost of being wrong becomes too high. 

Consider the following illustration: a firm that buys advanced machinery but cannot optimize it because 
engineering knowledge is weak. The scenario shows that growth opportunities are rarely captured by one 
variable. Technology, people, incentives, workflow, leadership, and external conditions interact. If one 
complement is missing, the entire investment can underperform. This complementarity is a central insight 
of productivity research and digital transformation. Information technology, for example, often creates the 
greatest value when it is accompanied by organizational redesign, decentralized decision rights, new skills, 
and process innovation (Romer, 1990). In other words, a new tool produces limited value when inserted into 
an old operating logic. 

From a managerial perspective, the relevant question is not simply whether innovation exists but whether 
the organization has a repeatable conversion mechanism from knowledge to value. Such a mechanism 
includes sensing, prioritization, experimentation, resource allocation, implementation, measurement, and 
institutional learning. Each stage can become a bottleneck. Some organizations generate many ideas but 
cannot select; others select but cannot fund; others fund pilots but fail to scale; still others scale without 
measuring whether value was actually created. Innovation management therefore requires portfolio thinking 
and explicit governance rather than reliance on heroic individuals. 

The distributional dimension is equally important. Productivity growth can increase aggregate income while 
producing unequal effects across occupations, firms, and regions. New technologies may complement 
some workers and substitute for others. Large firms may adopt innovation faster than small firms because 
they possess data, capital, and specialist talent. Advanced regions may attract more skilled people and 
investment, reinforcing existing advantages. Intelligent growth must therefore include diffusion 
mechanisms, reskilling, infrastructure, competition, and institutional support. Inclusion is not separate from 
innovation policy; it shapes whether society can mobilize its full pool of talent and whether technological 
change maintains legitimacy. 

For education and capability development, R&D should be seen both as invention and as a mechanism for 
learning from the frontier. Learning should increasingly be organized around the ability to transfer knowledge 
to unfamiliar situations. Students and professionals need opportunities to diagnose ambiguous problems, 
work with incomplete information, collaborate across disciplines, use data critically, and reflect on errors. 
In an AI-rich environment, this becomes even more important because routine production of text, code, 
analysis, or design can be partially automated. Human advantage shifts toward problem formulation, 
domain judgment, ethical reasoning, contextual understanding, and the ability to evaluate machine-
generated outputs. 

The public-policy perspective extends the same logic to an economy. Governments cannot directly 
command innovation, but they can influence the conditions under which experimentation becomes more or 
less likely: education quality, research infrastructure, intellectual property regimes, competition, 
procurement, standards, financing, connectivity, data governance, and the predictability of regulation. The 
challenge is to avoid both passivity and overcontrol. Successful innovation systems generally combine 
decentralized initiative with shared institutions that reduce uncertainty and build common capabilities. The 
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state can be a catalyst, convenor, buyer, rule setter, and investor in foundational capacity without 
pretending to know every winning technology in advance. 

Ultimately, research, development, and absorptive capacity matters because long-run growth is cumulative. 
Skills built today affect the ability to absorb technology tomorrow; research networks built today shape 
future innovation; management practices determine whether new tools diffuse; and institutional trust 
influences the willingness of actors to collaborate. Growth therefore emerges from path-dependent 
learning. The most important strategic question is not only how to produce a temporary acceleration, but 
how to create a system that becomes better at learning, innovating, and adapting over time. Such a system 
transforms intelligence into innovation and innovation into a sustained increase in productive and social 
capability. 

11. Human Capital, STEM, and Twenty-First-Century Skills 
The starting point for understanding human capital, stem, and twenty-first-century skills is the integration of 
foundational learning, technical skills, communication, creativity, and adaptability. In modern economies, 
growth is increasingly determined by the quality with which knowledge is created, interpreted, combined, 
and applied. This does not imply that physical assets have become irrelevant. Rather, their productivity 
depends on complementary capabilities: engineering know-how, managerial routines, information systems, 
skilled labor, organizational trust, and institutional coordination. A machine can be purchased quickly, but 
the capacity to use it intelligently is accumulated through learning. This distinction helps explain why similar 
technologies often generate very different outcomes across firms and countries. Economic value does not 
reside in technology alone; it emerges from the system that surrounds it (Porter, 1990). 

A recurring difficulty is skill mismatch and rapidly changing occupational requirements. This tension reflects 
a broader problem in development and management: visible investments are easier to count than invisible 
capabilities. Buildings, servers, equipment, and software licenses can be recorded immediately, whereas 
judgment, learning routines, absorptive capacity, cross-functional trust, and problem-solving ability are 
harder to observe. Yet these less visible assets often determine whether visible investments succeed. An 
organization can therefore appear technologically advanced while remaining operationally immature. The 
practical implication is that leaders should evaluate not only what resources have been acquired but what 
new decisions, behaviors, and outcomes those resources make possible. 

The intelligence perspective reframes the issue by asking how relevant signals are detected, how they are 
interpreted, and how action is coordinated. At the individual level this requires expertise, curiosity, and 
judgment. At the group level it requires communication and constructive disagreement. At the organizational 
level it requires routines that preserve learning without becoming rigid. At the technological level it requires 
systems that expand human capacity without hiding uncertainty. Intelligence is therefore less a stock than 
a capability in motion. It is demonstrated when an organization notices meaningful change earlier, asks 
better questions, updates beliefs when evidence changes, and converts insight into timely action. 

Innovation adds a second transformation. Intelligence may reveal an opportunity, but innovation is the 
disciplined effort to turn that opportunity into a useful and scalable change. This usually requires iteration. 
Ideas are tested against technical feasibility, user needs, cost, regulation, organizational readiness, and 
strategic fit. Innovation is therefore neither pure creativity nor mere implementation. It is a process of 
reducing uncertainty through learning while progressively committing resources. This is why 
experimentation, prototypes, pilots, feedback loops, and staged investment are so valuable. They help 
organizations learn before the cost of being wrong becomes too high. 
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Consider the following illustration: graduates who possess theoretical knowledge but need stronger project, 
data, and problem-framing skills. The scenario shows that growth opportunities are rarely captured by one 
variable. Technology, people, incentives, workflow, leadership, and external conditions interact. If one 
complement is missing, the entire investment can underperform. This complementarity is a central insight 
of productivity research and digital transformation. Information technology, for example, often creates the 
greatest value when it is accompanied by organizational redesign, decentralized decision rights, new skills, 
and process innovation (Aghion & Howitt, 1992). In other words, a new tool produces limited value when 
inserted into an old operating logic. 

From a managerial perspective, the relevant question is not simply whether innovation exists but whether 
the organization has a repeatable conversion mechanism from knowledge to value. Such a mechanism 
includes sensing, prioritization, experimentation, resource allocation, implementation, measurement, and 
institutional learning. Each stage can become a bottleneck. Some organizations generate many ideas but 
cannot select; others select but cannot fund; others fund pilots but fail to scale; still others scale without 
measuring whether value was actually created. Innovation management therefore requires portfolio thinking 
and explicit governance rather than reliance on heroic individuals. 

The distributional dimension is equally important. Productivity growth can increase aggregate income while 
producing unequal effects across occupations, firms, and regions. New technologies may complement 
some workers and substitute for others. Large firms may adopt innovation faster than small firms because 
they possess data, capital, and specialist talent. Advanced regions may attract more skilled people and 
investment, reinforcing existing advantages. Intelligent growth must therefore include diffusion 
mechanisms, reskilling, infrastructure, competition, and institutional support. Inclusion is not separate from 
innovation policy; it shapes whether society can mobilize its full pool of talent and whether technological 
change maintains legitimacy. 

For education and capability development, education policy should strengthen both depth of expertise and 
transferable capabilities. Learning should increasingly be organized around the ability to transfer knowledge 
to unfamiliar situations. Students and professionals need opportunities to diagnose ambiguous problems, 
work with incomplete information, collaborate across disciplines, use data critically, and reflect on errors. 
In an AI-rich environment, this becomes even more important because routine production of text, code, 
analysis, or design can be partially automated. Human advantage shifts toward problem formulation, 
domain judgment, ethical reasoning, contextual understanding, and the ability to evaluate machine-
generated outputs. 

The public-policy perspective extends the same logic to an economy. Governments cannot directly 
command innovation, but they can influence the conditions under which experimentation becomes more or 
less likely: education quality, research infrastructure, intellectual property regimes, competition, 
procurement, standards, financing, connectivity, data governance, and the predictability of regulation. The 
challenge is to avoid both passivity and overcontrol. Successful innovation systems generally combine 
decentralized initiative with shared institutions that reduce uncertainty and build common capabilities. The 
state can be a catalyst, convenor, buyer, rule setter, and investor in foundational capacity without 
pretending to know every winning technology in advance. 

Ultimately, human capital, stem, and twenty-first-century skills matters because long-run growth is 
cumulative. Skills built today affect the ability to absorb technology tomorrow; research networks built today 
shape future innovation; management practices determine whether new tools diffuse; and institutional trust 
influences the willingness of actors to collaborate. Growth therefore emerges from path-dependent 
learning. The most important strategic question is not only how to produce a temporary acceleration, but 
how to create a system that becomes better at learning, innovating, and adapting over time. Such a system 
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transforms intelligence into innovation and innovation into a sustained increase in productive and social 
capability. 

12. Universities as Engines of Knowledge 
The starting point for understanding universities as engines of knowledge is the role of higher education in 
research, talent formation, critical inquiry, and ecosystem development. In modern economies, growth is 
increasingly determined by the quality with which knowledge is created, interpreted, combined, and applied. 
This does not imply that physical assets have become irrelevant. Rather, their productivity depends on 
complementary capabilities: engineering know-how, managerial routines, information systems, skilled 
labor, organizational trust, and institutional coordination. A machine can be purchased quickly, but the 
capacity to use it intelligently is accumulated through learning. This distinction helps explain why similar 
technologies often generate very different outcomes across firms and countries. Economic value does not 
reside in technology alone; it emerges from the system that surrounds it (Etzkowitz & Leydesdorff, 2000). 

A recurring difficulty is the separation of academic incentives from societal and industrial problems. This 
tension reflects a broader problem in development and management: visible investments are easier to count 
than invisible capabilities. Buildings, servers, equipment, and software licenses can be recorded 
immediately, whereas judgment, learning routines, absorptive capacity, cross-functional trust, and 
problem-solving ability are harder to observe. Yet these less visible assets often determine whether visible 
investments succeed. An organization can therefore appear technologically advanced while remaining 
operationally immature. The practical implication is that leaders should evaluate not only what resources 
have been acquired but what new decisions, behaviors, and outcomes those resources make possible. 

The intelligence perspective reframes the issue by asking how relevant signals are detected, how they are 
interpreted, and how action is coordinated. At the individual level this requires expertise, curiosity, and 
judgment. At the group level it requires communication and constructive disagreement. At the organizational 
level it requires routines that preserve learning without becoming rigid. At the technological level it requires 
systems that expand human capacity without hiding uncertainty. Intelligence is therefore less a stock than 
a capability in motion. It is demonstrated when an organization notices meaningful change earlier, asks 
better questions, updates beliefs when evidence changes, and converts insight into timely action. 

Innovation adds a second transformation. Intelligence may reveal an opportunity, but innovation is the 
disciplined effort to turn that opportunity into a useful and scalable change. This usually requires iteration. 
Ideas are tested against technical feasibility, user needs, cost, regulation, organizational readiness, and 
strategic fit. Innovation is therefore neither pure creativity nor mere implementation. It is a process of 
reducing uncertainty through learning while progressively committing resources. This is why 
experimentation, prototypes, pilots, feedback loops, and staged investment are so valuable. They help 
organizations learn before the cost of being wrong becomes too high. 

Consider the following illustration: a university laboratory with strong publications but weak mechanisms for 
translating research into application. The scenario shows that growth opportunities are rarely captured by 
one variable. Technology, people, incentives, workflow, leadership, and external conditions interact. If one 
complement is missing, the entire investment can underperform. This complementarity is a central insight 
of productivity research and digital transformation. Information technology, for example, often creates the 
greatest value when it is accompanied by organizational redesign, decentralized decision rights, new skills, 
and process innovation (Cohen & Levinthal, 1990). In other words, a new tool produces limited value when 
inserted into an old operating logic. 
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From a managerial perspective, the relevant question is not simply whether innovation exists but whether 
the organization has a repeatable conversion mechanism from knowledge to value. Such a mechanism 
includes sensing, prioritization, experimentation, resource allocation, implementation, measurement, and 
institutional learning. Each stage can become a bottleneck. Some organizations generate many ideas but 
cannot select; others select but cannot fund; others fund pilots but fail to scale; still others scale without 
measuring whether value was actually created. Innovation management therefore requires portfolio thinking 
and explicit governance rather than reliance on heroic individuals. 

The distributional dimension is equally important. Productivity growth can increase aggregate income while 
producing unequal effects across occupations, firms, and regions. New technologies may complement 
some workers and substitute for others. Large firms may adopt innovation faster than small firms because 
they possess data, capital, and specialist talent. Advanced regions may attract more skilled people and 
investment, reinforcing existing advantages. Intelligent growth must therefore include diffusion 
mechanisms, reskilling, infrastructure, competition, and institutional support. Inclusion is not separate from 
innovation policy; it shapes whether society can mobilize its full pool of talent and whether technological 
change maintains legitimacy. 

For education and capability development, universities need multiple pathways for impact without 
sacrificing scientific integrity. Learning should increasingly be organized around the ability to transfer 
knowledge to unfamiliar situations. Students and professionals need opportunities to diagnose ambiguous 
problems, work with incomplete information, collaborate across disciplines, use data critically, and reflect 
on errors. In an AI-rich environment, this becomes even more important because routine production of text, 
code, analysis, or design can be partially automated. Human advantage shifts toward problem formulation, 
domain judgment, ethical reasoning, contextual understanding, and the ability to evaluate machine-
generated outputs. 

The public-policy perspective extends the same logic to an economy. Governments cannot directly 
command innovation, but they can influence the conditions under which experimentation becomes more or 
less likely: education quality, research infrastructure, intellectual property regimes, competition, 
procurement, standards, financing, connectivity, data governance, and the predictability of regulation. The 
challenge is to avoid both passivity and overcontrol. Successful innovation systems generally combine 
decentralized initiative with shared institutions that reduce uncertainty and build common capabilities. The 
state can be a catalyst, convenor, buyer, rule setter, and investor in foundational capacity without 
pretending to know every winning technology in advance. 

Ultimately, universities as engines of knowledge matters because long-run growth is cumulative. Skills built 
today affect the ability to absorb technology tomorrow; research networks built today shape future 
innovation; management practices determine whether new tools diffuse; and institutional trust influences 
the willingness of actors to collaborate. Growth therefore emerges from path-dependent learning. The most 
important strategic question is not only how to produce a temporary acceleration, but how to create a 
system that becomes better at learning, innovating, and adapting over time. Such a system transforms 
intelligence into innovation and innovation into a sustained increase in productive and social capability. 

13. Knowledge Management and Organizational Learning 
The starting point for understanding knowledge management and organizational learning is the processes 
through which organizations create, share, retain, and apply knowledge. In modern economies, growth is 
increasingly determined by the quality with which knowledge is created, interpreted, combined, and applied. 
This does not imply that physical assets have become irrelevant. Rather, their productivity depends on 
complementary capabilities: engineering know-how, managerial routines, information systems, skilled 
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labor, organizational trust, and institutional coordination. A machine can be purchased quickly, but the 
capacity to use it intelligently is accumulated through learning. This distinction helps explain why similar 
technologies often generate very different outcomes across firms and countries. Economic value does not 
reside in technology alone; it emerges from the system that surrounds it (Solow, 1957). 

A recurring difficulty is the loss of tacit knowledge when experienced employees leave. This tension reflects 
a broader problem in development and management: visible investments are easier to count than invisible 
capabilities. Buildings, servers, equipment, and software licenses can be recorded immediately, whereas 
judgment, learning routines, absorptive capacity, cross-functional trust, and problem-solving ability are 
harder to observe. Yet these less visible assets often determine whether visible investments succeed. An 
organization can therefore appear technologically advanced while remaining operationally immature. The 
practical implication is that leaders should evaluate not only what resources have been acquired but what 
new decisions, behaviors, and outcomes those resources make possible. 

The intelligence perspective reframes the issue by asking how relevant signals are detected, how they are 
interpreted, and how action is coordinated. At the individual level this requires expertise, curiosity, and 
judgment. At the group level it requires communication and constructive disagreement. At the organizational 
level it requires routines that preserve learning without becoming rigid. At the technological level it requires 
systems that expand human capacity without hiding uncertainty. Intelligence is therefore less a stock than 
a capability in motion. It is demonstrated when an organization notices meaningful change earlier, asks 
better questions, updates beliefs when evidence changes, and converts insight into timely action. 

Innovation adds a second transformation. Intelligence may reveal an opportunity, but innovation is the 
disciplined effort to turn that opportunity into a useful and scalable change. This usually requires iteration. 
Ideas are tested against technical feasibility, user needs, cost, regulation, organizational readiness, and 
strategic fit. Innovation is therefore neither pure creativity nor mere implementation. It is a process of 
reducing uncertainty through learning while progressively committing resources. This is why 
experimentation, prototypes, pilots, feedback loops, and staged investment are so valuable. They help 
organizations learn before the cost of being wrong becomes too high. 

Consider the following illustration: a project team that documents outcomes but fails to capture why key 
decisions were made. The scenario shows that growth opportunities are rarely captured by one variable. 
Technology, people, incentives, workflow, leadership, and external conditions interact. If one complement 
is missing, the entire investment can underperform. This complementarity is a central insight of productivity 
research and digital transformation. Information technology, for example, often creates the greatest value 
when it is accompanied by organizational redesign, decentralized decision rights, new skills, and process 
innovation (Nonaka, 1994). In other words, a new tool produces limited value when inserted into an old 
operating logic. 

From a managerial perspective, the relevant question is not simply whether innovation exists but whether 
the organization has a repeatable conversion mechanism from knowledge to value. Such a mechanism 
includes sensing, prioritization, experimentation, resource allocation, implementation, measurement, and 
institutional learning. Each stage can become a bottleneck. Some organizations generate many ideas but 
cannot select; others select but cannot fund; others fund pilots but fail to scale; still others scale without 
measuring whether value was actually created. Innovation management therefore requires portfolio thinking 
and explicit governance rather than reliance on heroic individuals. 

The distributional dimension is equally important. Productivity growth can increase aggregate income while 
producing unequal effects across occupations, firms, and regions. New technologies may complement 
some workers and substitute for others. Large firms may adopt innovation faster than small firms because 
they possess data, capital, and specialist talent. Advanced regions may attract more skilled people and 
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investment, reinforcing existing advantages. Intelligent growth must therefore include diffusion 
mechanisms, reskilling, infrastructure, competition, and institutional support. Inclusion is not separate from 
innovation policy; it shapes whether society can mobilize its full pool of talent and whether technological 
change maintains legitimacy. 

For education and capability development, knowledge systems must combine repositories with 
communities, reflection, mentoring, and practice. Learning should increasingly be organized around the 
ability to transfer knowledge to unfamiliar situations. Students and professionals need opportunities to 
diagnose ambiguous problems, work with incomplete information, collaborate across disciplines, use data 
critically, and reflect on errors. In an AI-rich environment, this becomes even more important because 
routine production of text, code, analysis, or design can be partially automated. Human advantage shifts 
toward problem formulation, domain judgment, ethical reasoning, contextual understanding, and the ability 
to evaluate machine-generated outputs. 

The public-policy perspective extends the same logic to an economy. Governments cannot directly 
command innovation, but they can influence the conditions under which experimentation becomes more or 
less likely: education quality, research infrastructure, intellectual property regimes, competition, 
procurement, standards, financing, connectivity, data governance, and the predictability of regulation. The 
challenge is to avoid both passivity and overcontrol. Successful innovation systems generally combine 
decentralized initiative with shared institutions that reduce uncertainty and build common capabilities. The 
state can be a catalyst, convenor, buyer, rule setter, and investor in foundational capacity without 
pretending to know every winning technology in advance. 

Ultimately, knowledge management and organizational learning matters because long-run growth is 
cumulative. Skills built today affect the ability to absorb technology tomorrow; research networks built today 
shape future innovation; management practices determine whether new tools diffuse; and institutional trust 
influences the willingness of actors to collaborate. Growth therefore emerges from path-dependent 
learning. The most important strategic question is not only how to produce a temporary acceleration, but 
how to create a system that becomes better at learning, innovating, and adapting over time. Such a system 
transforms intelligence into innovation and innovation into a sustained increase in productive and social 
capability. 

14. Dynamic Capabilities 
The starting point for understanding dynamic capabilities is the ability to sense opportunities, seize them, 
and transform resources as environments change. In modern economies, growth is increasingly determined 
by the quality with which knowledge is created, interpreted, combined, and applied. This does not imply that 
physical assets have become irrelevant. Rather, their productivity depends on complementary capabilities: 
engineering know-how, managerial routines, information systems, skilled labor, organizational trust, and 
institutional coordination. A machine can be purchased quickly, but the capacity to use it intelligently is 
accumulated through learning. This distinction helps explain why similar technologies often generate very 
different outcomes across firms and countries. Economic value does not reside in technology alone; it 
emerges from the system that surrounds it (Romer, 1990). 

A recurring difficulty is organizational rigidity created by successful routines that later become obsolete. This 
tension reflects a broader problem in development and management: visible investments are easier to count 
than invisible capabilities. Buildings, servers, equipment, and software licenses can be recorded 
immediately, whereas judgment, learning routines, absorptive capacity, cross-functional trust, and 
problem-solving ability are harder to observe. Yet these less visible assets often determine whether visible 
investments succeed. An organization can therefore appear technologically advanced while remaining 
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operationally immature. The practical implication is that leaders should evaluate not only what resources 
have been acquired but what new decisions, behaviors, and outcomes those resources make possible. 

The intelligence perspective reframes the issue by asking how relevant signals are detected, how they are 
interpreted, and how action is coordinated. At the individual level this requires expertise, curiosity, and 
judgment. At the group level it requires communication and constructive disagreement. At the organizational 
level it requires routines that preserve learning without becoming rigid. At the technological level it requires 
systems that expand human capacity without hiding uncertainty. Intelligence is therefore less a stock than 
a capability in motion. It is demonstrated when an organization notices meaningful change earlier, asks 
better questions, updates beliefs when evidence changes, and converts insight into timely action. 

Innovation adds a second transformation. Intelligence may reveal an opportunity, but innovation is the 
disciplined effort to turn that opportunity into a useful and scalable change. This usually requires iteration. 
Ideas are tested against technical feasibility, user needs, cost, regulation, organizational readiness, and 
strategic fit. Innovation is therefore neither pure creativity nor mere implementation. It is a process of 
reducing uncertainty through learning while progressively committing resources. This is why 
experimentation, prototypes, pilots, feedback loops, and staged investment are so valuable. They help 
organizations learn before the cost of being wrong becomes too high. 

Consider the following illustration: a retailer that reconfigures channels, data, and logistics when consumer 
behavior shifts. The scenario shows that growth opportunities are rarely captured by one variable. 
Technology, people, incentives, workflow, leadership, and external conditions interact. If one complement 
is missing, the entire investment can underperform. This complementarity is a central insight of productivity 
research and digital transformation. Information technology, for example, often creates the greatest value 
when it is accompanied by organizational redesign, decentralized decision rights, new skills, and process 
innovation (Teece, Pisano, & Shuen, 1997). In other words, a new tool produces limited value when inserted 
into an old operating logic. 

From a managerial perspective, the relevant question is not simply whether innovation exists but whether 
the organization has a repeatable conversion mechanism from knowledge to value. Such a mechanism 
includes sensing, prioritization, experimentation, resource allocation, implementation, measurement, and 
institutional learning. Each stage can become a bottleneck. Some organizations generate many ideas but 
cannot select; others select but cannot fund; others fund pilots but fail to scale; still others scale without 
measuring whether value was actually created. Innovation management therefore requires portfolio thinking 
and explicit governance rather than reliance on heroic individuals. 

The distributional dimension is equally important. Productivity growth can increase aggregate income while 
producing unequal effects across occupations, firms, and regions. New technologies may complement 
some workers and substitute for others. Large firms may adopt innovation faster than small firms because 
they possess data, capital, and specialist talent. Advanced regions may attract more skilled people and 
investment, reinforcing existing advantages. Intelligent growth must therefore include diffusion 
mechanisms, reskilling, infrastructure, competition, and institutional support. Inclusion is not separate from 
innovation policy; it shapes whether society can mobilize its full pool of talent and whether technological 
change maintains legitimacy. 

For education and capability development, strategy should evaluate not only current resources but the 
capacity to renew them. Learning should increasingly be organized around the ability to transfer knowledge 
to unfamiliar situations. Students and professionals need opportunities to diagnose ambiguous problems, 
work with incomplete information, collaborate across disciplines, use data critically, and reflect on errors. 
In an AI-rich environment, this becomes even more important because routine production of text, code, 
analysis, or design can be partially automated. Human advantage shifts toward problem formulation, 
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domain judgment, ethical reasoning, contextual understanding, and the ability to evaluate machine-
generated outputs. 

The public-policy perspective extends the same logic to an economy. Governments cannot directly 
command innovation, but they can influence the conditions under which experimentation becomes more or 
less likely: education quality, research infrastructure, intellectual property regimes, competition, 
procurement, standards, financing, connectivity, data governance, and the predictability of regulation. The 
challenge is to avoid both passivity and overcontrol. Successful innovation systems generally combine 
decentralized initiative with shared institutions that reduce uncertainty and build common capabilities. The 
state can be a catalyst, convenor, buyer, rule setter, and investor in foundational capacity without 
pretending to know every winning technology in advance. 

Ultimately, dynamic capabilities matters because long-run growth is cumulative. Skills built today affect the 
ability to absorb technology tomorrow; research networks built today shape future innovation; management 
practices determine whether new tools diffuse; and institutional trust influences the willingness of actors to 
collaborate. Growth therefore emerges from path-dependent learning. The most important strategic 
question is not only how to produce a temporary acceleration, but how to create a system that becomes 
better at learning, innovating, and adapting over time. Such a system transforms intelligence into innovation 
and innovation into a sustained increase in productive and social capability. 

15. Strategic Foresight and Anticipatory Intelligence 
The starting point for understanding strategic foresight and anticipatory intelligence is the disciplined 
exploration of plausible futures and weak signals. In modern economies, growth is increasingly determined 
by the quality with which knowledge is created, interpreted, combined, and applied. This does not imply that 
physical assets have become irrelevant. Rather, their productivity depends on complementary capabilities: 
engineering know-how, managerial routines, information systems, skilled labor, organizational trust, and 
institutional coordination. A machine can be purchased quickly, but the capacity to use it intelligently is 
accumulated through learning. This distinction helps explain why similar technologies often generate very 
different outcomes across firms and countries. Economic value does not reside in technology alone; it 
emerges from the system that surrounds it (Aghion & Howitt, 1992). 

A recurring difficulty is forecasting that assumes the future is a linear continuation of the past. This tension 
reflects a broader problem in development and management: visible investments are easier to count than 
invisible capabilities. Buildings, servers, equipment, and software licenses can be recorded immediately, 
whereas judgment, learning routines, absorptive capacity, cross-functional trust, and problem-solving 
ability are harder to observe. Yet these less visible assets often determine whether visible investments 
succeed. An organization can therefore appear technologically advanced while remaining operationally 
immature. The practical implication is that leaders should evaluate not only what resources have been 
acquired but what new decisions, behaviors, and outcomes those resources make possible. 

The intelligence perspective reframes the issue by asking how relevant signals are detected, how they are 
interpreted, and how action is coordinated. At the individual level this requires expertise, curiosity, and 
judgment. At the group level it requires communication and constructive disagreement. At the organizational 
level it requires routines that preserve learning without becoming rigid. At the technological level it requires 
systems that expand human capacity without hiding uncertainty. Intelligence is therefore less a stock than 
a capability in motion. It is demonstrated when an organization notices meaningful change earlier, asks 
better questions, updates beliefs when evidence changes, and converts insight into timely action. 
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Innovation adds a second transformation. Intelligence may reveal an opportunity, but innovation is the 
disciplined effort to turn that opportunity into a useful and scalable change. This usually requires iteration. 
Ideas are tested against technical feasibility, user needs, cost, regulation, organizational readiness, and 
strategic fit. Innovation is therefore neither pure creativity nor mere implementation. It is a process of 
reducing uncertainty through learning while progressively committing resources. This is why 
experimentation, prototypes, pilots, feedback loops, and staged investment are so valuable. They help 
organizations learn before the cost of being wrong becomes too high. 

Consider the following illustration: a firm using scenarios to prepare for regulation, AI disruption, supply 
shocks, and demographic change. The scenario shows that growth opportunities are rarely captured by one 
variable. Technology, people, incentives, workflow, leadership, and external conditions interact. If one 
complement is missing, the entire investment can underperform. This complementarity is a central insight 
of productivity research and digital transformation. Information technology, for example, often creates the 
greatest value when it is accompanied by organizational redesign, decentralized decision rights, new skills, 
and process innovation (March, 1991). In other words, a new tool produces limited value when inserted into 
an old operating logic. 

From a managerial perspective, the relevant question is not simply whether innovation exists but whether 
the organization has a repeatable conversion mechanism from knowledge to value. Such a mechanism 
includes sensing, prioritization, experimentation, resource allocation, implementation, measurement, and 
institutional learning. Each stage can become a bottleneck. Some organizations generate many ideas but 
cannot select; others select but cannot fund; others fund pilots but fail to scale; still others scale without 
measuring whether value was actually created. Innovation management therefore requires portfolio thinking 
and explicit governance rather than reliance on heroic individuals. 

The distributional dimension is equally important. Productivity growth can increase aggregate income while 
producing unequal effects across occupations, firms, and regions. New technologies may complement 
some workers and substitute for others. Large firms may adopt innovation faster than small firms because 
they possess data, capital, and specialist talent. Advanced regions may attract more skilled people and 
investment, reinforcing existing advantages. Intelligent growth must therefore include diffusion 
mechanisms, reskilling, infrastructure, competition, and institutional support. Inclusion is not separate from 
innovation policy; it shapes whether society can mobilize its full pool of talent and whether technological 
change maintains legitimacy. 

For education and capability development, leaders should use foresight to improve preparedness rather 
than pretend to predict precisely. Learning should increasingly be organized around the ability to transfer 
knowledge to unfamiliar situations. Students and professionals need opportunities to diagnose ambiguous 
problems, work with incomplete information, collaborate across disciplines, use data critically, and reflect 
on errors. In an AI-rich environment, this becomes even more important because routine production of text, 
code, analysis, or design can be partially automated. Human advantage shifts toward problem formulation, 
domain judgment, ethical reasoning, contextual understanding, and the ability to evaluate machine-
generated outputs. 

The public-policy perspective extends the same logic to an economy. Governments cannot directly 
command innovation, but they can influence the conditions under which experimentation becomes more or 
less likely: education quality, research infrastructure, intellectual property regimes, competition, 
procurement, standards, financing, connectivity, data governance, and the predictability of regulation. The 
challenge is to avoid both passivity and overcontrol. Successful innovation systems generally combine 
decentralized initiative with shared institutions that reduce uncertainty and build common capabilities. The 
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state can be a catalyst, convenor, buyer, rule setter, and investor in foundational capacity without 
pretending to know every winning technology in advance. 

Ultimately, strategic foresight and anticipatory intelligence matters because long-run growth is cumulative. 
Skills built today affect the ability to absorb technology tomorrow; research networks built today shape 
future innovation; management practices determine whether new tools diffuse; and institutional trust 
influences the willingness of actors to collaborate. Growth therefore emerges from path-dependent 
learning. The most important strategic question is not only how to produce a temporary acceleration, but 
how to create a system that becomes better at learning, innovating, and adapting over time. Such a system 
transforms intelligence into innovation and innovation into a sustained increase in productive and social 
capability. 

16. Data as Decision Infrastructure 
The starting point for understanding data as decision infrastructure is the role of high-quality data in 
measurement, coordination, learning, and AI. In modern economies, growth is increasingly determined by 
the quality with which knowledge is created, interpreted, combined, and applied. This does not imply that 
physical assets have become irrelevant. Rather, their productivity depends on complementary capabilities: 
engineering know-how, managerial routines, information systems, skilled labor, organizational trust, and 
institutional coordination. A machine can be purchased quickly, but the capacity to use it intelligently is 
accumulated through learning. This distinction helps explain why similar technologies often generate very 
different outcomes across firms and countries. Economic value does not reside in technology alone; it 
emerges from the system that surrounds it (Cohen & Levinthal, 1990). 

A recurring difficulty is data abundance combined with poor definitions, fragmentation, and weak 
governance. This tension reflects a broader problem in development and management: visible investments 
are easier to count than invisible capabilities. Buildings, servers, equipment, and software licenses can be 
recorded immediately, whereas judgment, learning routines, absorptive capacity, cross-functional trust, 
and problem-solving ability are harder to observe. Yet these less visible assets often determine whether 
visible investments succeed. An organization can therefore appear technologically advanced while 
remaining operationally immature. The practical implication is that leaders should evaluate not only what 
resources have been acquired but what new decisions, behaviors, and outcomes those resources make 
possible. 

The intelligence perspective reframes the issue by asking how relevant signals are detected, how they are 
interpreted, and how action is coordinated. At the individual level this requires expertise, curiosity, and 
judgment. At the group level it requires communication and constructive disagreement. At the organizational 
level it requires routines that preserve learning without becoming rigid. At the technological level it requires 
systems that expand human capacity without hiding uncertainty. Intelligence is therefore less a stock than 
a capability in motion. It is demonstrated when an organization notices meaningful change earlier, asks 
better questions, updates beliefs when evidence changes, and converts insight into timely action. 

Innovation adds a second transformation. Intelligence may reveal an opportunity, but innovation is the 
disciplined effort to turn that opportunity into a useful and scalable change. This usually requires iteration. 
Ideas are tested against technical feasibility, user needs, cost, regulation, organizational readiness, and 
strategic fit. Innovation is therefore neither pure creativity nor mere implementation. It is a process of 
reducing uncertainty through learning while progressively committing resources. This is why 
experimentation, prototypes, pilots, feedback loops, and staged investment are so valuable. They help 
organizations learn before the cost of being wrong becomes too high. 
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Consider the following illustration: a company with multiple dashboards that report different versions of the 
same metric. The scenario shows that growth opportunities are rarely captured by one variable. Technology, 
people, incentives, workflow, leadership, and external conditions interact. If one complement is missing, 
the entire investment can underperform. This complementarity is a central insight of productivity research 
and digital transformation. Information technology, for example, often creates the greatest value when it is 
accompanied by organizational redesign, decentralized decision rights, new skills, and process innovation 
(Brynjolfsson, Rock, & Syverson, 2021). In other words, a new tool produces limited value when inserted into 
an old operating logic. 

From a managerial perspective, the relevant question is not simply whether innovation exists but whether 
the organization has a repeatable conversion mechanism from knowledge to value. Such a mechanism 
includes sensing, prioritization, experimentation, resource allocation, implementation, measurement, and 
institutional learning. Each stage can become a bottleneck. Some organizations generate many ideas but 
cannot select; others select but cannot fund; others fund pilots but fail to scale; still others scale without 
measuring whether value was actually created. Innovation management therefore requires portfolio thinking 
and explicit governance rather than reliance on heroic individuals. 

The distributional dimension is equally important. Productivity growth can increase aggregate income while 
producing unequal effects across occupations, firms, and regions. New technologies may complement 
some workers and substitute for others. Large firms may adopt innovation faster than small firms because 
they possess data, capital, and specialist talent. Advanced regions may attract more skilled people and 
investment, reinforcing existing advantages. Intelligent growth must therefore include diffusion 
mechanisms, reskilling, infrastructure, competition, and institutional support. Inclusion is not separate from 
innovation policy; it shapes whether society can mobilize its full pool of talent and whether technological 
change maintains legitimacy. 

For education and capability development, data governance should establish ownership, quality, 
interoperability, and decision relevance. Learning should increasingly be organized around the ability to 
transfer knowledge to unfamiliar situations. Students and professionals need opportunities to diagnose 
ambiguous problems, work with incomplete information, collaborate across disciplines, use data critically, 
and reflect on errors. In an AI-rich environment, this becomes even more important because routine 
production of text, code, analysis, or design can be partially automated. Human advantage shifts toward 
problem formulation, domain judgment, ethical reasoning, contextual understanding, and the ability to 
evaluate machine-generated outputs. 

The public-policy perspective extends the same logic to an economy. Governments cannot directly 
command innovation, but they can influence the conditions under which experimentation becomes more or 
less likely: education quality, research infrastructure, intellectual property regimes, competition, 
procurement, standards, financing, connectivity, data governance, and the predictability of regulation. The 
challenge is to avoid both passivity and overcontrol. Successful innovation systems generally combine 
decentralized initiative with shared institutions that reduce uncertainty and build common capabilities. The 
state can be a catalyst, convenor, buyer, rule setter, and investor in foundational capacity without 
pretending to know every winning technology in advance. 

Ultimately, data as decision infrastructure matters because long-run growth is cumulative. Skills built today 
affect the ability to absorb technology tomorrow; research networks built today shape future innovation; 
management practices determine whether new tools diffuse; and institutional trust influences the 
willingness of actors to collaborate. Growth therefore emerges from path-dependent learning. The most 
important strategic question is not only how to produce a temporary acceleration, but how to create a 
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system that becomes better at learning, innovating, and adapting over time. Such a system transforms 
intelligence into innovation and innovation into a sustained increase in productive and social capability. 

17. Experimentation and a Learning Culture 
The starting point for understanding experimentation and a learning culture is the use of disciplined trials to 
reduce uncertainty and accelerate learning. In modern economies, growth is increasingly determined by the 
quality with which knowledge is created, interpreted, combined, and applied. This does not imply that 
physical assets have become irrelevant. Rather, their productivity depends on complementary capabilities: 
engineering know-how, managerial routines, information systems, skilled labor, organizational trust, and 
institutional coordination. A machine can be purchased quickly, but the capacity to use it intelligently is 
accumulated through learning. This distinction helps explain why similar technologies often generate very 
different outcomes across firms and countries. Economic value does not reside in technology alone; it 
emerges from the system that surrounds it (Nonaka, 1994). 

A recurring difficulty is fear of failure and the confusion of experimentation with uncontrolled risk-taking. This 
tension reflects a broader problem in development and management: visible investments are easier to count 
than invisible capabilities. Buildings, servers, equipment, and software licenses can be recorded 
immediately, whereas judgment, learning routines, absorptive capacity, cross-functional trust, and 
problem-solving ability are harder to observe. Yet these less visible assets often determine whether visible 
investments succeed. An organization can therefore appear technologically advanced while remaining 
operationally immature. The practical implication is that leaders should evaluate not only what resources 
have been acquired but what new decisions, behaviors, and outcomes those resources make possible. 

The intelligence perspective reframes the issue by asking how relevant signals are detected, how they are 
interpreted, and how action is coordinated. At the individual level this requires expertise, curiosity, and 
judgment. At the group level it requires communication and constructive disagreement. At the organizational 
level it requires routines that preserve learning without becoming rigid. At the technological level it requires 
systems that expand human capacity without hiding uncertainty. Intelligence is therefore less a stock than 
a capability in motion. It is demonstrated when an organization notices meaningful change earlier, asks 
better questions, updates beliefs when evidence changes, and converts insight into timely action. 

Innovation adds a second transformation. Intelligence may reveal an opportunity, but innovation is the 
disciplined effort to turn that opportunity into a useful and scalable change. This usually requires iteration. 
Ideas are tested against technical feasibility, user needs, cost, regulation, organizational readiness, and 
strategic fit. Innovation is therefore neither pure creativity nor mere implementation. It is a process of 
reducing uncertainty through learning while progressively committing resources. This is why 
experimentation, prototypes, pilots, feedback loops, and staged investment are so valuable. They help 
organizations learn before the cost of being wrong becomes too high. 

Consider the following illustration: a digital business testing alternative customer journeys before 
committing to full-scale implementation. The scenario shows that growth opportunities are rarely captured 
by one variable. Technology, people, incentives, workflow, leadership, and external conditions interact. If 
one complement is missing, the entire investment can underperform. This complementarity is a central 
insight of productivity research and digital transformation. Information technology, for example, often 
creates the greatest value when it is accompanied by organizational redesign, decentralized decision rights, 
new skills, and process innovation (Bloom, Sadun, & Van Reenen, 2016). In other words, a new tool produces 
limited value when inserted into an old operating logic. 
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From a managerial perspective, the relevant question is not simply whether innovation exists but whether 
the organization has a repeatable conversion mechanism from knowledge to value. Such a mechanism 
includes sensing, prioritization, experimentation, resource allocation, implementation, measurement, and 
institutional learning. Each stage can become a bottleneck. Some organizations generate many ideas but 
cannot select; others select but cannot fund; others fund pilots but fail to scale; still others scale without 
measuring whether value was actually created. Innovation management therefore requires portfolio thinking 
and explicit governance rather than reliance on heroic individuals. 

The distributional dimension is equally important. Productivity growth can increase aggregate income while 
producing unequal effects across occupations, firms, and regions. New technologies may complement 
some workers and substitute for others. Large firms may adopt innovation faster than small firms because 
they possess data, capital, and specialist talent. Advanced regions may attract more skilled people and 
investment, reinforcing existing advantages. Intelligent growth must therefore include diffusion 
mechanisms, reskilling, infrastructure, competition, and institutional support. Inclusion is not separate from 
innovation policy; it shapes whether society can mobilize its full pool of talent and whether technological 
change maintains legitimacy. 

For education and capability development, organizations should make small, measurable experiments 
easier while keeping high-risk decisions controlled. Learning should increasingly be organized around the 
ability to transfer knowledge to unfamiliar situations. Students and professionals need opportunities to 
diagnose ambiguous problems, work with incomplete information, collaborate across disciplines, use data 
critically, and reflect on errors. In an AI-rich environment, this becomes even more important because 
routine production of text, code, analysis, or design can be partially automated. Human advantage shifts 
toward problem formulation, domain judgment, ethical reasoning, contextual understanding, and the ability 
to evaluate machine-generated outputs. 

The public-policy perspective extends the same logic to an economy. Governments cannot directly 
command innovation, but they can influence the conditions under which experimentation becomes more or 
less likely: education quality, research infrastructure, intellectual property regimes, competition, 
procurement, standards, financing, connectivity, data governance, and the predictability of regulation. The 
challenge is to avoid both passivity and overcontrol. Successful innovation systems generally combine 
decentralized initiative with shared institutions that reduce uncertainty and build common capabilities. The 
state can be a catalyst, convenor, buyer, rule setter, and investor in foundational capacity without 
pretending to know every winning technology in advance. 

Ultimately, experimentation and a learning culture matters because long-run growth is cumulative. Skills 
built today affect the ability to absorb technology tomorrow; research networks built today shape future 
innovation; management practices determine whether new tools diffuse; and institutional trust influences 
the willingness of actors to collaborate. Growth therefore emerges from path-dependent learning. The most 
important strategic question is not only how to produce a temporary acceleration, but how to create a 
system that becomes better at learning, innovating, and adapting over time. Such a system transforms 
intelligence into innovation and innovation into a sustained increase in productive and social capability. 

18. Design Thinking and Problem Framing 
The starting point for understanding design thinking and problem framing is the importance of understanding 
user needs and defining the right problem before optimizing solutions. In modern economies, growth is 
increasingly determined by the quality with which knowledge is created, interpreted, combined, and applied. 
This does not imply that physical assets have become irrelevant. Rather, their productivity depends on 
complementary capabilities: engineering know-how, managerial routines, information systems, skilled 
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labor, organizational trust, and institutional coordination. A machine can be purchased quickly, but the 
capacity to use it intelligently is accumulated through learning. This distinction helps explain why similar 
technologies often generate very different outcomes across firms and countries. Economic value does not 
reside in technology alone; it emerges from the system that surrounds it (Teece, Pisano, & Shuen, 1997). 

A recurring difficulty is solutionism: applying attractive technology to poorly understood problems. This 
tension reflects a broader problem in development and management: visible investments are easier to count 
than invisible capabilities. Buildings, servers, equipment, and software licenses can be recorded 
immediately, whereas judgment, learning routines, absorptive capacity, cross-functional trust, and 
problem-solving ability are harder to observe. Yet these less visible assets often determine whether visible 
investments succeed. An organization can therefore appear technologically advanced while remaining 
operationally immature. The practical implication is that leaders should evaluate not only what resources 
have been acquired but what new decisions, behaviors, and outcomes those resources make possible. 

The intelligence perspective reframes the issue by asking how relevant signals are detected, how they are 
interpreted, and how action is coordinated. At the individual level this requires expertise, curiosity, and 
judgment. At the group level it requires communication and constructive disagreement. At the organizational 
level it requires routines that preserve learning without becoming rigid. At the technological level it requires 
systems that expand human capacity without hiding uncertainty. Intelligence is therefore less a stock than 
a capability in motion. It is demonstrated when an organization notices meaningful change earlier, asks 
better questions, updates beliefs when evidence changes, and converts insight into timely action. 

Innovation adds a second transformation. Intelligence may reveal an opportunity, but innovation is the 
disciplined effort to turn that opportunity into a useful and scalable change. This usually requires iteration. 
Ideas are tested against technical feasibility, user needs, cost, regulation, organizational readiness, and 
strategic fit. Innovation is therefore neither pure creativity nor mere implementation. It is a process of 
reducing uncertainty through learning while progressively committing resources. This is why 
experimentation, prototypes, pilots, feedback loops, and staged investment are so valuable. They help 
organizations learn before the cost of being wrong becomes too high. 

Consider the following illustration: a public service digitization project that initially focuses on the app rather 
than citizen pain points. The scenario shows that growth opportunities are rarely captured by one variable. 
Technology, people, incentives, workflow, leadership, and external conditions interact. If one complement 
is missing, the entire investment can underperform. This complementarity is a central insight of productivity 
research and digital transformation. Information technology, for example, often creates the greatest value 
when it is accompanied by organizational redesign, decentralized decision rights, new skills, and process 
innovation (Acemoglu & Restrepo, 2019). In other words, a new tool produces limited value when inserted 
into an old operating logic. 

From a managerial perspective, the relevant question is not simply whether innovation exists but whether 
the organization has a repeatable conversion mechanism from knowledge to value. Such a mechanism 
includes sensing, prioritization, experimentation, resource allocation, implementation, measurement, and 
institutional learning. Each stage can become a bottleneck. Some organizations generate many ideas but 
cannot select; others select but cannot fund; others fund pilots but fail to scale; still others scale without 
measuring whether value was actually created. Innovation management therefore requires portfolio thinking 
and explicit governance rather than reliance on heroic individuals. 

The distributional dimension is equally important. Productivity growth can increase aggregate income while 
producing unequal effects across occupations, firms, and regions. New technologies may complement 
some workers and substitute for others. Large firms may adopt innovation faster than small firms because 
they possess data, capital, and specialist talent. Advanced regions may attract more skilled people and 
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investment, reinforcing existing advantages. Intelligent growth must therefore include diffusion 
mechanisms, reskilling, infrastructure, competition, and institutional support. Inclusion is not separate from 
innovation policy; it shapes whether society can mobilize its full pool of talent and whether technological 
change maintains legitimacy. 

For education and capability development, innovation should begin with evidence about users, context, 
constraints, and desired outcomes. Learning should increasingly be organized around the ability to transfer 
knowledge to unfamiliar situations. Students and professionals need opportunities to diagnose ambiguous 
problems, work with incomplete information, collaborate across disciplines, use data critically, and reflect 
on errors. In an AI-rich environment, this becomes even more important because routine production of text, 
code, analysis, or design can be partially automated. Human advantage shifts toward problem formulation, 
domain judgment, ethical reasoning, contextual understanding, and the ability to evaluate machine-
generated outputs. 

The public-policy perspective extends the same logic to an economy. Governments cannot directly 
command innovation, but they can influence the conditions under which experimentation becomes more or 
less likely: education quality, research infrastructure, intellectual property regimes, competition, 
procurement, standards, financing, connectivity, data governance, and the predictability of regulation. The 
challenge is to avoid both passivity and overcontrol. Successful innovation systems generally combine 
decentralized initiative with shared institutions that reduce uncertainty and build common capabilities. The 
state can be a catalyst, convenor, buyer, rule setter, and investor in foundational capacity without 
pretending to know every winning technology in advance. 

Ultimately, design thinking and problem framing matters because long-run growth is cumulative. Skills built 
today affect the ability to absorb technology tomorrow; research networks built today shape future 
innovation; management practices determine whether new tools diffuse; and institutional trust influences 
the willingness of actors to collaborate. Growth therefore emerges from path-dependent learning. The most 
important strategic question is not only how to produce a temporary acceleration, but how to create a 
system that becomes better at learning, innovating, and adapting over time. Such a system transforms 
intelligence into innovation and innovation into a sustained increase in productive and social capability. 

19. Entrepreneurship and New Venture Creation 
The starting point for understanding entrepreneurship and new venture creation is entrepreneurial 
discovery, recombination of resources, and market experimentation. In modern economies, growth is 
increasingly determined by the quality with which knowledge is created, interpreted, combined, and applied. 
This does not imply that physical assets have become irrelevant. Rather, their productivity depends on 
complementary capabilities: engineering know-how, managerial routines, information systems, skilled 
labor, organizational trust, and institutional coordination. A machine can be purchased quickly, but the 
capacity to use it intelligently is accumulated through learning. This distinction helps explain why similar 
technologies often generate very different outcomes across firms and countries. Economic value does not 
reside in technology alone; it emerges from the system that surrounds it (March, 1991). 

A recurring difficulty is uncertainty about demand, technology, timing, and business models. This tension 
reflects a broader problem in development and management: visible investments are easier to count than 
invisible capabilities. Buildings, servers, equipment, and software licenses can be recorded immediately, 
whereas judgment, learning routines, absorptive capacity, cross-functional trust, and problem-solving 
ability are harder to observe. Yet these less visible assets often determine whether visible investments 
succeed. An organization can therefore appear technologically advanced while remaining operationally 
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immature. The practical implication is that leaders should evaluate not only what resources have been 
acquired but what new decisions, behaviors, and outcomes those resources make possible. 

The intelligence perspective reframes the issue by asking how relevant signals are detected, how they are 
interpreted, and how action is coordinated. At the individual level this requires expertise, curiosity, and 
judgment. At the group level it requires communication and constructive disagreement. At the organizational 
level it requires routines that preserve learning without becoming rigid. At the technological level it requires 
systems that expand human capacity without hiding uncertainty. Intelligence is therefore less a stock than 
a capability in motion. It is demonstrated when an organization notices meaningful change earlier, asks 
better questions, updates beliefs when evidence changes, and converts insight into timely action. 

Innovation adds a second transformation. Intelligence may reveal an opportunity, but innovation is the 
disciplined effort to turn that opportunity into a useful and scalable change. This usually requires iteration. 
Ideas are tested against technical feasibility, user needs, cost, regulation, organizational readiness, and 
strategic fit. Innovation is therefore neither pure creativity nor mere implementation. It is a process of 
reducing uncertainty through learning while progressively committing resources. This is why 
experimentation, prototypes, pilots, feedback loops, and staged investment are so valuable. They help 
organizations learn before the cost of being wrong becomes too high. 

Consider the following illustration: a startup testing whether a local operational problem can be solved with 
a scalable digital service. The scenario shows that growth opportunities are rarely captured by one variable. 
Technology, people, incentives, workflow, leadership, and external conditions interact. If one complement 
is missing, the entire investment can underperform. This complementarity is a central insight of productivity 
research and digital transformation. Information technology, for example, often creates the greatest value 
when it is accompanied by organizational redesign, decentralized decision rights, new skills, and process 
innovation (Porter, 1990). In other words, a new tool produces limited value when inserted into an old 
operating logic. 

From a managerial perspective, the relevant question is not simply whether innovation exists but whether 
the organization has a repeatable conversion mechanism from knowledge to value. Such a mechanism 
includes sensing, prioritization, experimentation, resource allocation, implementation, measurement, and 
institutional learning. Each stage can become a bottleneck. Some organizations generate many ideas but 
cannot select; others select but cannot fund; others fund pilots but fail to scale; still others scale without 
measuring whether value was actually created. Innovation management therefore requires portfolio thinking 
and explicit governance rather than reliance on heroic individuals. 

The distributional dimension is equally important. Productivity growth can increase aggregate income while 
producing unequal effects across occupations, firms, and regions. New technologies may complement 
some workers and substitute for others. Large firms may adopt innovation faster than small firms because 
they possess data, capital, and specialist talent. Advanced regions may attract more skilled people and 
investment, reinforcing existing advantages. Intelligent growth must therefore include diffusion 
mechanisms, reskilling, infrastructure, competition, and institutional support. Inclusion is not separate from 
innovation policy; it shapes whether society can mobilize its full pool of talent and whether technological 
change maintains legitimacy. 

For education and capability development, entrepreneurial ecosystems should reduce unnecessary barriers 
while preserving discipline through market feedback. Learning should increasingly be organized around the 
ability to transfer knowledge to unfamiliar situations. Students and professionals need opportunities to 
diagnose ambiguous problems, work with incomplete information, collaborate across disciplines, use data 
critically, and reflect on errors. In an AI-rich environment, this becomes even more important because 
routine production of text, code, analysis, or design can be partially automated. Human advantage shifts 
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toward problem formulation, domain judgment, ethical reasoning, contextual understanding, and the ability 
to evaluate machine-generated outputs. 

The public-policy perspective extends the same logic to an economy. Governments cannot directly 
command innovation, but they can influence the conditions under which experimentation becomes more or 
less likely: education quality, research infrastructure, intellectual property regimes, competition, 
procurement, standards, financing, connectivity, data governance, and the predictability of regulation. The 
challenge is to avoid both passivity and overcontrol. Successful innovation systems generally combine 
decentralized initiative with shared institutions that reduce uncertainty and build common capabilities. The 
state can be a catalyst, convenor, buyer, rule setter, and investor in foundational capacity without 
pretending to know every winning technology in advance. 

Ultimately, entrepreneurship and new venture creation matters because long-run growth is cumulative. 
Skills built today affect the ability to absorb technology tomorrow; research networks built today shape 
future innovation; management practices determine whether new tools diffuse; and institutional trust 
influences the willingness of actors to collaborate. Growth therefore emerges from path-dependent 
learning. The most important strategic question is not only how to produce a temporary acceleration, but 
how to create a system that becomes better at learning, innovating, and adapting over time. Such a system 
transforms intelligence into innovation and innovation into a sustained increase in productive and social 
capability. 

20. Corporate Innovation and Intrapreneurship 
The starting point for understanding corporate innovation and intrapreneurship is the capacity of established 
organizations to generate new offerings and models internally. In modern economies, growth is increasingly 
determined by the quality with which knowledge is created, interpreted, combined, and applied. This does 
not imply that physical assets have become irrelevant. Rather, their productivity depends on complementary 
capabilities: engineering know-how, managerial routines, information systems, skilled labor, organizational 
trust, and institutional coordination. A machine can be purchased quickly, but the capacity to use it 
intelligently is accumulated through learning. This distinction helps explain why similar technologies often 
generate very different outcomes across firms and countries. Economic value does not reside in technology 
alone; it emerges from the system that surrounds it (Brynjolfsson, Rock, & Syverson, 2021). 

A recurring difficulty is bureaucratic incentives that reward predictability and punish experimentation. This 
tension reflects a broader problem in development and management: visible investments are easier to count 
than invisible capabilities. Buildings, servers, equipment, and software licenses can be recorded 
immediately, whereas judgment, learning routines, absorptive capacity, cross-functional trust, and 
problem-solving ability are harder to observe. Yet these less visible assets often determine whether visible 
investments succeed. An organization can therefore appear technologically advanced while remaining 
operationally immature. The practical implication is that leaders should evaluate not only what resources 
have been acquired but what new decisions, behaviors, and outcomes those resources make possible. 

The intelligence perspective reframes the issue by asking how relevant signals are detected, how they are 
interpreted, and how action is coordinated. At the individual level this requires expertise, curiosity, and 
judgment. At the group level it requires communication and constructive disagreement. At the organizational 
level it requires routines that preserve learning without becoming rigid. At the technological level it requires 
systems that expand human capacity without hiding uncertainty. Intelligence is therefore less a stock than 
a capability in motion. It is demonstrated when an organization notices meaningful change earlier, asks 
better questions, updates beliefs when evidence changes, and converts insight into timely action. 
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Innovation adds a second transformation. Intelligence may reveal an opportunity, but innovation is the 
disciplined effort to turn that opportunity into a useful and scalable change. This usually requires iteration. 
Ideas are tested against technical feasibility, user needs, cost, regulation, organizational readiness, and 
strategic fit. Innovation is therefore neither pure creativity nor mere implementation. It is a process of 
reducing uncertainty through learning while progressively committing resources. This is why 
experimentation, prototypes, pilots, feedback loops, and staged investment are so valuable. They help 
organizations learn before the cost of being wrong becomes too high. 

Consider the following illustration: a business unit with a strong idea that cannot progress because 
budgeting requires certainty too early. The scenario shows that growth opportunities are rarely captured by 
one variable. Technology, people, incentives, workflow, leadership, and external conditions interact. If one 
complement is missing, the entire investment can underperform. This complementarity is a central insight 
of productivity research and digital transformation. Information technology, for example, often creates the 
greatest value when it is accompanied by organizational redesign, decentralized decision rights, new skills, 
and process innovation (Etzkowitz & Leydesdorff, 2000). In other words, a new tool produces limited value 
when inserted into an old operating logic. 

From a managerial perspective, the relevant question is not simply whether innovation exists but whether 
the organization has a repeatable conversion mechanism from knowledge to value. Such a mechanism 
includes sensing, prioritization, experimentation, resource allocation, implementation, measurement, and 
institutional learning. Each stage can become a bottleneck. Some organizations generate many ideas but 
cannot select; others select but cannot fund; others fund pilots but fail to scale; still others scale without 
measuring whether value was actually created. Innovation management therefore requires portfolio thinking 
and explicit governance rather than reliance on heroic individuals. 

The distributional dimension is equally important. Productivity growth can increase aggregate income while 
producing unequal effects across occupations, firms, and regions. New technologies may complement 
some workers and substitute for others. Large firms may adopt innovation faster than small firms because 
they possess data, capital, and specialist talent. Advanced regions may attract more skilled people and 
investment, reinforcing existing advantages. Intelligent growth must therefore include diffusion 
mechanisms, reskilling, infrastructure, competition, and institutional support. Inclusion is not separate from 
innovation policy; it shapes whether society can mobilize its full pool of talent and whether technological 
change maintains legitimacy. 

For education and capability development, large firms need staged funding, protected experimentation, and 
senior sponsorship for uncertain initiatives. Learning should increasingly be organized around the ability to 
transfer knowledge to unfamiliar situations. Students and professionals need opportunities to diagnose 
ambiguous problems, work with incomplete information, collaborate across disciplines, use data critically, 
and reflect on errors. In an AI-rich environment, this becomes even more important because routine 
production of text, code, analysis, or design can be partially automated. Human advantage shifts toward 
problem formulation, domain judgment, ethical reasoning, contextual understanding, and the ability to 
evaluate machine-generated outputs. 

The public-policy perspective extends the same logic to an economy. Governments cannot directly 
command innovation, but they can influence the conditions under which experimentation becomes more or 
less likely: education quality, research infrastructure, intellectual property regimes, competition, 
procurement, standards, financing, connectivity, data governance, and the predictability of regulation. The 
challenge is to avoid both passivity and overcontrol. Successful innovation systems generally combine 
decentralized initiative with shared institutions that reduce uncertainty and build common capabilities. The 
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state can be a catalyst, convenor, buyer, rule setter, and investor in foundational capacity without 
pretending to know every winning technology in advance. 

Ultimately, corporate innovation and intrapreneurship matters because long-run growth is cumulative. Skills 
built today affect the ability to absorb technology tomorrow; research networks built today shape future 
innovation; management practices determine whether new tools diffuse; and institutional trust influences 
the willingness of actors to collaborate. Growth therefore emerges from path-dependent learning. The most 
important strategic question is not only how to produce a temporary acceleration, but how to create a 
system that becomes better at learning, innovating, and adapting over time. Such a system transforms 
intelligence into innovation and innovation into a sustained increase in productive and social capability. 

21. Innovation Ecosystems and the Triple/Quadruple Helix 
The starting point for understanding innovation ecosystems and the triple/quadruple helix is collaboration 
among universities, industry, government, and civil society. In modern economies, growth is increasingly 
determined by the quality with which knowledge is created, interpreted, combined, and applied. This does 
not imply that physical assets have become irrelevant. Rather, their productivity depends on complementary 
capabilities: engineering know-how, managerial routines, information systems, skilled labor, organizational 
trust, and institutional coordination. A machine can be purchased quickly, but the capacity to use it 
intelligently is accumulated through learning. This distinction helps explain why similar technologies often 
generate very different outcomes across firms and countries. Economic value does not reside in technology 
alone; it emerges from the system that surrounds it (Bloom, Sadun, & Van Reenen, 2016). 

A recurring difficulty is fragmented initiatives that coexist without shared problem definitions or trust. This 
tension reflects a broader problem in development and management: visible investments are easier to count 
than invisible capabilities. Buildings, servers, equipment, and software licenses can be recorded 
immediately, whereas judgment, learning routines, absorptive capacity, cross-functional trust, and 
problem-solving ability are harder to observe. Yet these less visible assets often determine whether visible 
investments succeed. An organization can therefore appear technologically advanced while remaining 
operationally immature. The practical implication is that leaders should evaluate not only what resources 
have been acquired but what new decisions, behaviors, and outcomes those resources make possible. 

The intelligence perspective reframes the issue by asking how relevant signals are detected, how they are 
interpreted, and how action is coordinated. At the individual level this requires expertise, curiosity, and 
judgment. At the group level it requires communication and constructive disagreement. At the organizational 
level it requires routines that preserve learning without becoming rigid. At the technological level it requires 
systems that expand human capacity without hiding uncertainty. Intelligence is therefore less a stock than 
a capability in motion. It is demonstrated when an organization notices meaningful change earlier, asks 
better questions, updates beliefs when evidence changes, and converts insight into timely action. 

Innovation adds a second transformation. Intelligence may reveal an opportunity, but innovation is the 
disciplined effort to turn that opportunity into a useful and scalable change. This usually requires iteration. 
Ideas are tested against technical feasibility, user needs, cost, regulation, organizational readiness, and 
strategic fit. Innovation is therefore neither pure creativity nor mere implementation. It is a process of 
reducing uncertainty through learning while progressively committing resources. This is why 
experimentation, prototypes, pilots, feedback loops, and staged investment are so valuable. They help 
organizations learn before the cost of being wrong becomes too high. 

Consider the following illustration: a regional cluster in which research institutions, firms, local government, 
and communities co-develop solutions. The scenario shows that growth opportunities are rarely captured 
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by one variable. Technology, people, incentives, workflow, leadership, and external conditions interact. If 
one complement is missing, the entire investment can underperform. This complementarity is a central 
insight of productivity research and digital transformation. Information technology, for example, often 
creates the greatest value when it is accompanied by organizational redesign, decentralized decision rights, 
new skills, and process innovation (Solow, 1957). In other words, a new tool produces limited value when 
inserted into an old operating logic. 

From a managerial perspective, the relevant question is not simply whether innovation exists but whether 
the organization has a repeatable conversion mechanism from knowledge to value. Such a mechanism 
includes sensing, prioritization, experimentation, resource allocation, implementation, measurement, and 
institutional learning. Each stage can become a bottleneck. Some organizations generate many ideas but 
cannot select; others select but cannot fund; others fund pilots but fail to scale; still others scale without 
measuring whether value was actually created. Innovation management therefore requires portfolio thinking 
and explicit governance rather than reliance on heroic individuals. 

The distributional dimension is equally important. Productivity growth can increase aggregate income while 
producing unequal effects across occupations, firms, and regions. New technologies may complement 
some workers and substitute for others. Large firms may adopt innovation faster than small firms because 
they possess data, capital, and specialist talent. Advanced regions may attract more skilled people and 
investment, reinforcing existing advantages. Intelligent growth must therefore include diffusion 
mechanisms, reskilling, infrastructure, competition, and institutional support. Inclusion is not separate from 
innovation policy; it shapes whether society can mobilize its full pool of talent and whether technological 
change maintains legitimacy. 

For education and capability development, ecosystem governance must focus on connection quality, 
shared infrastructure, and repeated collaboration. Learning should increasingly be organized around the 
ability to transfer knowledge to unfamiliar situations. Students and professionals need opportunities to 
diagnose ambiguous problems, work with incomplete information, collaborate across disciplines, use data 
critically, and reflect on errors. In an AI-rich environment, this becomes even more important because 
routine production of text, code, analysis, or design can be partially automated. Human advantage shifts 
toward problem formulation, domain judgment, ethical reasoning, contextual understanding, and the ability 
to evaluate machine-generated outputs. 

The public-policy perspective extends the same logic to an economy. Governments cannot directly 
command innovation, but they can influence the conditions under which experimentation becomes more or 
less likely: education quality, research infrastructure, intellectual property regimes, competition, 
procurement, standards, financing, connectivity, data governance, and the predictability of regulation. The 
challenge is to avoid both passivity and overcontrol. Successful innovation systems generally combine 
decentralized initiative with shared institutions that reduce uncertainty and build common capabilities. The 
state can be a catalyst, convenor, buyer, rule setter, and investor in foundational capacity without 
pretending to know every winning technology in advance. 

Ultimately, innovation ecosystems and the triple/quadruple helix matters because long-run growth is 
cumulative. Skills built today affect the ability to absorb technology tomorrow; research networks built today 
shape future innovation; management practices determine whether new tools diffuse; and institutional trust 
influences the willingness of actors to collaborate. Growth therefore emerges from path-dependent 
learning. The most important strategic question is not only how to produce a temporary acceleration, but 
how to create a system that becomes better at learning, innovating, and adapting over time. Such a system 
transforms intelligence into innovation and innovation into a sustained increase in productive and social 
capability. 
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22. Financing Innovation 
The starting point for understanding financing innovation is the need for financial instruments suited to 
uncertainty, long horizons, and intangible assets. In modern economies, growth is increasingly determined 
by the quality with which knowledge is created, interpreted, combined, and applied. This does not imply that 
physical assets have become irrelevant. Rather, their productivity depends on complementary capabilities: 
engineering know-how, managerial routines, information systems, skilled labor, organizational trust, and 
institutional coordination. A machine can be purchased quickly, but the capacity to use it intelligently is 
accumulated through learning. This distinction helps explain why similar technologies often generate very 
different outcomes across firms and countries. Economic value does not reside in technology alone; it 
emerges from the system that surrounds it (Acemoglu & Restrepo, 2019). 

A recurring difficulty is traditional financing structures that prefer collateral and predictable cash flows. This 
tension reflects a broader problem in development and management: visible investments are easier to count 
than invisible capabilities. Buildings, servers, equipment, and software licenses can be recorded 
immediately, whereas judgment, learning routines, absorptive capacity, cross-functional trust, and 
problem-solving ability are harder to observe. Yet these less visible assets often determine whether visible 
investments succeed. An organization can therefore appear technologically advanced while remaining 
operationally immature. The practical implication is that leaders should evaluate not only what resources 
have been acquired but what new decisions, behaviors, and outcomes those resources make possible. 

The intelligence perspective reframes the issue by asking how relevant signals are detected, how they are 
interpreted, and how action is coordinated. At the individual level this requires expertise, curiosity, and 
judgment. At the group level it requires communication and constructive disagreement. At the organizational 
level it requires routines that preserve learning without becoming rigid. At the technological level it requires 
systems that expand human capacity without hiding uncertainty. Intelligence is therefore less a stock than 
a capability in motion. It is demonstrated when an organization notices meaningful change earlier, asks 
better questions, updates beliefs when evidence changes, and converts insight into timely action. 

Innovation adds a second transformation. Intelligence may reveal an opportunity, but innovation is the 
disciplined effort to turn that opportunity into a useful and scalable change. This usually requires iteration. 
Ideas are tested against technical feasibility, user needs, cost, regulation, organizational readiness, and 
strategic fit. Innovation is therefore neither pure creativity nor mere implementation. It is a process of 
reducing uncertainty through learning while progressively committing resources. This is why 
experimentation, prototypes, pilots, feedback loops, and staged investment are so valuable. They help 
organizations learn before the cost of being wrong becomes too high. 

Consider the following illustration: an innovative SME unable to finance scaling because its main assets are 
knowledge and market potential. The scenario shows that growth opportunities are rarely captured by one 
variable. Technology, people, incentives, workflow, leadership, and external conditions interact. If one 
complement is missing, the entire investment can underperform. This complementarity is a central insight 
of productivity research and digital transformation. Information technology, for example, often creates the 
greatest value when it is accompanied by organizational redesign, decentralized decision rights, new skills, 
and process innovation (Romer, 1990). In other words, a new tool produces limited value when inserted into 
an old operating logic. 

From a managerial perspective, the relevant question is not simply whether innovation exists but whether 
the organization has a repeatable conversion mechanism from knowledge to value. Such a mechanism 
includes sensing, prioritization, experimentation, resource allocation, implementation, measurement, and 
institutional learning. Each stage can become a bottleneck. Some organizations generate many ideas but 
cannot select; others select but cannot fund; others fund pilots but fail to scale; still others scale without 
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measuring whether value was actually created. Innovation management therefore requires portfolio thinking 
and explicit governance rather than reliance on heroic individuals. 

The distributional dimension is equally important. Productivity growth can increase aggregate income while 
producing unequal effects across occupations, firms, and regions. New technologies may complement 
some workers and substitute for others. Large firms may adopt innovation faster than small firms because 
they possess data, capital, and specialist talent. Advanced regions may attract more skilled people and 
investment, reinforcing existing advantages. Intelligent growth must therefore include diffusion 
mechanisms, reskilling, infrastructure, competition, and institutional support. Inclusion is not separate from 
innovation policy; it shapes whether society can mobilize its full pool of talent and whether technological 
change maintains legitimacy. 

For education and capability development, financial ecosystems need diverse instruments across research, 
startup, scale-up, and diffusion stages. Learning should increasingly be organized around the ability to 
transfer knowledge to unfamiliar situations. Students and professionals need opportunities to diagnose 
ambiguous problems, work with incomplete information, collaborate across disciplines, use data critically, 
and reflect on errors. In an AI-rich environment, this becomes even more important because routine 
production of text, code, analysis, or design can be partially automated. Human advantage shifts toward 
problem formulation, domain judgment, ethical reasoning, contextual understanding, and the ability to 
evaluate machine-generated outputs. 

The public-policy perspective extends the same logic to an economy. Governments cannot directly 
command innovation, but they can influence the conditions under which experimentation becomes more or 
less likely: education quality, research infrastructure, intellectual property regimes, competition, 
procurement, standards, financing, connectivity, data governance, and the predictability of regulation. The 
challenge is to avoid both passivity and overcontrol. Successful innovation systems generally combine 
decentralized initiative with shared institutions that reduce uncertainty and build common capabilities. The 
state can be a catalyst, convenor, buyer, rule setter, and investor in foundational capacity without 
pretending to know every winning technology in advance. 

Ultimately, financing innovation matters because long-run growth is cumulative. Skills built today affect the 
ability to absorb technology tomorrow; research networks built today shape future innovation; management 
practices determine whether new tools diffuse; and institutional trust influences the willingness of actors to 
collaborate. Growth therefore emerges from path-dependent learning. The most important strategic 
question is not only how to produce a temporary acceleration, but how to create a system that becomes 
better at learning, innovating, and adapting over time. Such a system transforms intelligence into innovation 
and innovation into a sustained increase in productive and social capability. 

23. Technology Diffusion and the Frontier Gap 
The starting point for understanding technology diffusion and the frontier gap is the difference between 
invention at the frontier and adoption across the broader economy. In modern economies, growth is 
increasingly determined by the quality with which knowledge is created, interpreted, combined, and applied. 
This does not imply that physical assets have become irrelevant. Rather, their productivity depends on 
complementary capabilities: engineering know-how, managerial routines, information systems, skilled 
labor, organizational trust, and institutional coordination. A machine can be purchased quickly, but the 
capacity to use it intelligently is accumulated through learning. This distinction helps explain why similar 
technologies often generate very different outcomes across firms and countries. Economic value does not 
reside in technology alone; it emerges from the system that surrounds it (Porter, 1990). 
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A recurring difficulty is the concentration of productivity gains in a small number of leading firms. This tension 
reflects a broader problem in development and management: visible investments are easier to count than 
invisible capabilities. Buildings, servers, equipment, and software licenses can be recorded immediately, 
whereas judgment, learning routines, absorptive capacity, cross-functional trust, and problem-solving 
ability are harder to observe. Yet these less visible assets often determine whether visible investments 
succeed. An organization can therefore appear technologically advanced while remaining operationally 
immature. The practical implication is that leaders should evaluate not only what resources have been 
acquired but what new decisions, behaviors, and outcomes those resources make possible. 

The intelligence perspective reframes the issue by asking how relevant signals are detected, how they are 
interpreted, and how action is coordinated. At the individual level this requires expertise, curiosity, and 
judgment. At the group level it requires communication and constructive disagreement. At the organizational 
level it requires routines that preserve learning without becoming rigid. At the technological level it requires 
systems that expand human capacity without hiding uncertainty. Intelligence is therefore less a stock than 
a capability in motion. It is demonstrated when an organization notices meaningful change earlier, asks 
better questions, updates beliefs when evidence changes, and converts insight into timely action. 

Innovation adds a second transformation. Intelligence may reveal an opportunity, but innovation is the 
disciplined effort to turn that opportunity into a useful and scalable change. This usually requires iteration. 
Ideas are tested against technical feasibility, user needs, cost, regulation, organizational readiness, and 
strategic fit. Innovation is therefore neither pure creativity nor mere implementation. It is a process of 
reducing uncertainty through learning while progressively committing resources. This is why 
experimentation, prototypes, pilots, feedback loops, and staged investment are so valuable. They help 
organizations learn before the cost of being wrong becomes too high. 

Consider the following illustration: a medium-sized manufacturer using outdated planning systems while 
global competitors adopt integrated digital production. The scenario shows that growth opportunities are 
rarely captured by one variable. Technology, people, incentives, workflow, leadership, and external 
conditions interact. If one complement is missing, the entire investment can underperform. This 
complementarity is a central insight of productivity research and digital transformation. Information 
technology, for example, often creates the greatest value when it is accompanied by organizational redesign, 
decentralized decision rights, new skills, and process innovation (Aghion & Howitt, 1992). In other words, a 
new tool produces limited value when inserted into an old operating logic. 

From a managerial perspective, the relevant question is not simply whether innovation exists but whether 
the organization has a repeatable conversion mechanism from knowledge to value. Such a mechanism 
includes sensing, prioritization, experimentation, resource allocation, implementation, measurement, and 
institutional learning. Each stage can become a bottleneck. Some organizations generate many ideas but 
cannot select; others select but cannot fund; others fund pilots but fail to scale; still others scale without 
measuring whether value was actually created. Innovation management therefore requires portfolio thinking 
and explicit governance rather than reliance on heroic individuals. 

The distributional dimension is equally important. Productivity growth can increase aggregate income while 
producing unequal effects across occupations, firms, and regions. New technologies may complement 
some workers and substitute for others. Large firms may adopt innovation faster than small firms because 
they possess data, capital, and specialist talent. Advanced regions may attract more skilled people and 
investment, reinforcing existing advantages. Intelligent growth must therefore include diffusion 
mechanisms, reskilling, infrastructure, competition, and institutional support. Inclusion is not separate from 
innovation policy; it shapes whether society can mobilize its full pool of talent and whether technological 
change maintains legitimacy. 
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For education and capability development, growth policy must pay as much attention to diffusion and 
management capability as to frontier research. Learning should increasingly be organized around the ability 
to transfer knowledge to unfamiliar situations. Students and professionals need opportunities to diagnose 
ambiguous problems, work with incomplete information, collaborate across disciplines, use data critically, 
and reflect on errors. In an AI-rich environment, this becomes even more important because routine 
production of text, code, analysis, or design can be partially automated. Human advantage shifts toward 
problem formulation, domain judgment, ethical reasoning, contextual understanding, and the ability to 
evaluate machine-generated outputs. 

The public-policy perspective extends the same logic to an economy. Governments cannot directly 
command innovation, but they can influence the conditions under which experimentation becomes more or 
less likely: education quality, research infrastructure, intellectual property regimes, competition, 
procurement, standards, financing, connectivity, data governance, and the predictability of regulation. The 
challenge is to avoid both passivity and overcontrol. Successful innovation systems generally combine 
decentralized initiative with shared institutions that reduce uncertainty and build common capabilities. The 
state can be a catalyst, convenor, buyer, rule setter, and investor in foundational capacity without 
pretending to know every winning technology in advance. 

Ultimately, technology diffusion and the frontier gap matters because long-run growth is cumulative. Skills 
built today affect the ability to absorb technology tomorrow; research networks built today shape future 
innovation; management practices determine whether new tools diffuse; and institutional trust influences 
the willingness of actors to collaborate. Growth therefore emerges from path-dependent learning. The most 
important strategic question is not only how to produce a temporary acceleration, but how to create a 
system that becomes better at learning, innovating, and adapting over time. Such a system transforms 
intelligence into innovation and innovation into a sustained increase in productive and social capability. 

24. SMEs, Frugal Innovation, and Productivity 
The starting point for understanding smes, frugal innovation, and productivity is the role of small and medium 
enterprises in employment, local value creation, and adaptive innovation. In modern economies, growth is 
increasingly determined by the quality with which knowledge is created, interpreted, combined, and applied. 
This does not imply that physical assets have become irrelevant. Rather, their productivity depends on 
complementary capabilities: engineering know-how, managerial routines, information systems, skilled 
labor, organizational trust, and institutional coordination. A machine can be purchased quickly, but the 
capacity to use it intelligently is accumulated through learning. This distinction helps explain why similar 
technologies often generate very different outcomes across firms and countries. Economic value does not 
reside in technology alone; it emerges from the system that surrounds it (Etzkowitz & Leydesdorff, 2000). 

A recurring difficulty is limited capital, managerial time, digital skills, and access to technology. This tension 
reflects a broader problem in development and management: visible investments are easier to count than 
invisible capabilities. Buildings, servers, equipment, and software licenses can be recorded immediately, 
whereas judgment, learning routines, absorptive capacity, cross-functional trust, and problem-solving 
ability are harder to observe. Yet these less visible assets often determine whether visible investments 
succeed. An organization can therefore appear technologically advanced while remaining operationally 
immature. The practical implication is that leaders should evaluate not only what resources have been 
acquired but what new decisions, behaviors, and outcomes those resources make possible. 

The intelligence perspective reframes the issue by asking how relevant signals are detected, how they are 
interpreted, and how action is coordinated. At the individual level this requires expertise, curiosity, and 
judgment. At the group level it requires communication and constructive disagreement. At the organizational 
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level it requires routines that preserve learning without becoming rigid. At the technological level it requires 
systems that expand human capacity without hiding uncertainty. Intelligence is therefore less a stock than 
a capability in motion. It is demonstrated when an organization notices meaningful change earlier, asks 
better questions, updates beliefs when evidence changes, and converts insight into timely action. 

Innovation adds a second transformation. Intelligence may reveal an opportunity, but innovation is the 
disciplined effort to turn that opportunity into a useful and scalable change. This usually requires iteration. 
Ideas are tested against technical feasibility, user needs, cost, regulation, organizational readiness, and 
strategic fit. Innovation is therefore neither pure creativity nor mere implementation. It is a process of 
reducing uncertainty through learning while progressively committing resources. This is why 
experimentation, prototypes, pilots, feedback loops, and staged investment are so valuable. They help 
organizations learn before the cost of being wrong becomes too high. 

Consider the following illustration: a small food producer improving packaging, inventory control, and online 
distribution with inexpensive digital tools. The scenario shows that growth opportunities are rarely captured 
by one variable. Technology, people, incentives, workflow, leadership, and external conditions interact. If 
one complement is missing, the entire investment can underperform. This complementarity is a central 
insight of productivity research and digital transformation. Information technology, for example, often 
creates the greatest value when it is accompanied by organizational redesign, decentralized decision rights, 
new skills, and process innovation (Cohen & Levinthal, 1990). In other words, a new tool produces limited 
value when inserted into an old operating logic. 

From a managerial perspective, the relevant question is not simply whether innovation exists but whether 
the organization has a repeatable conversion mechanism from knowledge to value. Such a mechanism 
includes sensing, prioritization, experimentation, resource allocation, implementation, measurement, and 
institutional learning. Each stage can become a bottleneck. Some organizations generate many ideas but 
cannot select; others select but cannot fund; others fund pilots but fail to scale; still others scale without 
measuring whether value was actually created. Innovation management therefore requires portfolio thinking 
and explicit governance rather than reliance on heroic individuals. 

The distributional dimension is equally important. Productivity growth can increase aggregate income while 
producing unequal effects across occupations, firms, and regions. New technologies may complement 
some workers and substitute for others. Large firms may adopt innovation faster than small firms because 
they possess data, capital, and specialist talent. Advanced regions may attract more skilled people and 
investment, reinforcing existing advantages. Intelligent growth must therefore include diffusion 
mechanisms, reskilling, infrastructure, competition, and institutional support. Inclusion is not separate from 
innovation policy; it shapes whether society can mobilize its full pool of talent and whether technological 
change maintains legitimacy. 

For education and capability development, support programs should prioritize practical capability building 
and measurable productivity gains. Learning should increasingly be organized around the ability to transfer 
knowledge to unfamiliar situations. Students and professionals need opportunities to diagnose ambiguous 
problems, work with incomplete information, collaborate across disciplines, use data critically, and reflect 
on errors. In an AI-rich environment, this becomes even more important because routine production of text, 
code, analysis, or design can be partially automated. Human advantage shifts toward problem formulation, 
domain judgment, ethical reasoning, contextual understanding, and the ability to evaluate machine-
generated outputs. 

The public-policy perspective extends the same logic to an economy. Governments cannot directly 
command innovation, but they can influence the conditions under which experimentation becomes more or 
less likely: education quality, research infrastructure, intellectual property regimes, competition, 
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procurement, standards, financing, connectivity, data governance, and the predictability of regulation. The 
challenge is to avoid both passivity and overcontrol. Successful innovation systems generally combine 
decentralized initiative with shared institutions that reduce uncertainty and build common capabilities. The 
state can be a catalyst, convenor, buyer, rule setter, and investor in foundational capacity without 
pretending to know every winning technology in advance. 

Ultimately, smes, frugal innovation, and productivity matters because long-run growth is cumulative. Skills 
built today affect the ability to absorb technology tomorrow; research networks built today shape future 
innovation; management practices determine whether new tools diffuse; and institutional trust influences 
the willingness of actors to collaborate. Growth therefore emerges from path-dependent learning. The most 
important strategic question is not only how to produce a temporary acceleration, but how to create a 
system that becomes better at learning, innovating, and adapting over time. Such a system transforms 
intelligence into innovation and innovation into a sustained increase in productive and social capability. 

25. The Public Sector and the Innovation State 
The starting point for understanding the public sector and the innovation state is the state's role not only as 
regulator but also as problem solver, buyer, coordinator, and capability builder. In modern economies, 
growth is increasingly determined by the quality with which knowledge is created, interpreted, combined, 
and applied. This does not imply that physical assets have become irrelevant. Rather, their productivity 
depends on complementary capabilities: engineering know-how, managerial routines, information systems, 
skilled labor, organizational trust, and institutional coordination. A machine can be purchased quickly, but 
the capacity to use it intelligently is accumulated through learning. This distinction helps explain why similar 
technologies often generate very different outcomes across firms and countries. Economic value does not 
reside in technology alone; it emerges from the system that surrounds it (Solow, 1957). 

A recurring difficulty is risk aversion and procurement systems that discourage learning. This tension reflects 
a broader problem in development and management: visible investments are easier to count than invisible 
capabilities. Buildings, servers, equipment, and software licenses can be recorded immediately, whereas 
judgment, learning routines, absorptive capacity, cross-functional trust, and problem-solving ability are 
harder to observe. Yet these less visible assets often determine whether visible investments succeed. An 
organization can therefore appear technologically advanced while remaining operationally immature. The 
practical implication is that leaders should evaluate not only what resources have been acquired but what 
new decisions, behaviors, and outcomes those resources make possible. 

The intelligence perspective reframes the issue by asking how relevant signals are detected, how they are 
interpreted, and how action is coordinated. At the individual level this requires expertise, curiosity, and 
judgment. At the group level it requires communication and constructive disagreement. At the organizational 
level it requires routines that preserve learning without becoming rigid. At the technological level it requires 
systems that expand human capacity without hiding uncertainty. Intelligence is therefore less a stock than 
a capability in motion. It is demonstrated when an organization notices meaningful change earlier, asks 
better questions, updates beliefs when evidence changes, and converts insight into timely action. 

Innovation adds a second transformation. Intelligence may reveal an opportunity, but innovation is the 
disciplined effort to turn that opportunity into a useful and scalable change. This usually requires iteration. 
Ideas are tested against technical feasibility, user needs, cost, regulation, organizational readiness, and 
strategic fit. Innovation is therefore neither pure creativity nor mere implementation. It is a process of 
reducing uncertainty through learning while progressively committing resources. This is why 
experimentation, prototypes, pilots, feedback loops, and staged investment are so valuable. They help 
organizations learn before the cost of being wrong becomes too high. 
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Consider the following illustration: a local government piloting a digital public service with clear evaluation 
before scaling. The scenario shows that growth opportunities are rarely captured by one variable. 
Technology, people, incentives, workflow, leadership, and external conditions interact. If one complement 
is missing, the entire investment can underperform. This complementarity is a central insight of productivity 
research and digital transformation. Information technology, for example, often creates the greatest value 
when it is accompanied by organizational redesign, decentralized decision rights, new skills, and process 
innovation (Nonaka, 1994). In other words, a new tool produces limited value when inserted into an old 
operating logic. 

From a managerial perspective, the relevant question is not simply whether innovation exists but whether 
the organization has a repeatable conversion mechanism from knowledge to value. Such a mechanism 
includes sensing, prioritization, experimentation, resource allocation, implementation, measurement, and 
institutional learning. Each stage can become a bottleneck. Some organizations generate many ideas but 
cannot select; others select but cannot fund; others fund pilots but fail to scale; still others scale without 
measuring whether value was actually created. Innovation management therefore requires portfolio thinking 
and explicit governance rather than reliance on heroic individuals. 

The distributional dimension is equally important. Productivity growth can increase aggregate income while 
producing unequal effects across occupations, firms, and regions. New technologies may complement 
some workers and substitute for others. Large firms may adopt innovation faster than small firms because 
they possess data, capital, and specialist talent. Advanced regions may attract more skilled people and 
investment, reinforcing existing advantages. Intelligent growth must therefore include diffusion 
mechanisms, reskilling, infrastructure, competition, and institutional support. Inclusion is not separate from 
innovation policy; it shapes whether society can mobilize its full pool of talent and whether technological 
change maintains legitimacy. 

For education and capability development, public innovation needs accountability that distinguishes 
responsible experimentation from negligence. Learning should increasingly be organized around the ability 
to transfer knowledge to unfamiliar situations. Students and professionals need opportunities to diagnose 
ambiguous problems, work with incomplete information, collaborate across disciplines, use data critically, 
and reflect on errors. In an AI-rich environment, this becomes even more important because routine 
production of text, code, analysis, or design can be partially automated. Human advantage shifts toward 
problem formulation, domain judgment, ethical reasoning, contextual understanding, and the ability to 
evaluate machine-generated outputs. 

The public-policy perspective extends the same logic to an economy. Governments cannot directly 
command innovation, but they can influence the conditions under which experimentation becomes more or 
less likely: education quality, research infrastructure, intellectual property regimes, competition, 
procurement, standards, financing, connectivity, data governance, and the predictability of regulation. The 
challenge is to avoid both passivity and overcontrol. Successful innovation systems generally combine 
decentralized initiative with shared institutions that reduce uncertainty and build common capabilities. The 
state can be a catalyst, convenor, buyer, rule setter, and investor in foundational capacity without 
pretending to know every winning technology in advance. 

Ultimately, the public sector and the innovation state matters because long-run growth is cumulative. Skills 
built today affect the ability to absorb technology tomorrow; research networks built today shape future 
innovation; management practices determine whether new tools diffuse; and institutional trust influences 
the willingness of actors to collaborate. Growth therefore emerges from path-dependent learning. The most 
important strategic question is not only how to produce a temporary acceleration, but how to create a 
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system that becomes better at learning, innovating, and adapting over time. Such a system transforms 
intelligence into innovation and innovation into a sustained increase in productive and social capability. 

26. Regulation as Innovation Infrastructure 
The starting point for understanding regulation as innovation infrastructure is the way rules shape incentives, 
trust, market entry, safety, and investment. In modern economies, growth is increasingly determined by the 
quality with which knowledge is created, interpreted, combined, and applied. This does not imply that 
physical assets have become irrelevant. Rather, their productivity depends on complementary capabilities: 
engineering know-how, managerial routines, information systems, skilled labor, organizational trust, and 
institutional coordination. A machine can be purchased quickly, but the capacity to use it intelligently is 
accumulated through learning. This distinction helps explain why similar technologies often generate very 
different outcomes across firms and countries. Economic value does not reside in technology alone; it 
emerges from the system that surrounds it (Romer, 1990). 

A recurring difficulty is regulatory uncertainty that either freezes innovation or leaves citizens exposed. This 
tension reflects a broader problem in development and management: visible investments are easier to count 
than invisible capabilities. Buildings, servers, equipment, and software licenses can be recorded 
immediately, whereas judgment, learning routines, absorptive capacity, cross-functional trust, and 
problem-solving ability are harder to observe. Yet these less visible assets often determine whether visible 
investments succeed. An organization can therefore appear technologically advanced while remaining 
operationally immature. The practical implication is that leaders should evaluate not only what resources 
have been acquired but what new decisions, behaviors, and outcomes those resources make possible. 

The intelligence perspective reframes the issue by asking how relevant signals are detected, how they are 
interpreted, and how action is coordinated. At the individual level this requires expertise, curiosity, and 
judgment. At the group level it requires communication and constructive disagreement. At the organizational 
level it requires routines that preserve learning without becoming rigid. At the technological level it requires 
systems that expand human capacity without hiding uncertainty. Intelligence is therefore less a stock than 
a capability in motion. It is demonstrated when an organization notices meaningful change earlier, asks 
better questions, updates beliefs when evidence changes, and converts insight into timely action. 

Innovation adds a second transformation. Intelligence may reveal an opportunity, but innovation is the 
disciplined effort to turn that opportunity into a useful and scalable change. This usually requires iteration. 
Ideas are tested against technical feasibility, user needs, cost, regulation, organizational readiness, and 
strategic fit. Innovation is therefore neither pure creativity nor mere implementation. It is a process of 
reducing uncertainty through learning while progressively committing resources. This is why 
experimentation, prototypes, pilots, feedback loops, and staged investment are so valuable. They help 
organizations learn before the cost of being wrong becomes too high. 

Consider the following illustration: a new digital service whose expansion depends on clear rules for data, 
consumer protection, and liability. The scenario shows that growth opportunities are rarely captured by one 
variable. Technology, people, incentives, workflow, leadership, and external conditions interact. If one 
complement is missing, the entire investment can underperform. This complementarity is a central insight 
of productivity research and digital transformation. Information technology, for example, often creates the 
greatest value when it is accompanied by organizational redesign, decentralized decision rights, new skills, 
and process innovation (Teece, Pisano, & Shuen, 1997). In other words, a new tool produces limited value 
when inserted into an old operating logic. 
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From a managerial perspective, the relevant question is not simply whether innovation exists but whether 
the organization has a repeatable conversion mechanism from knowledge to value. Such a mechanism 
includes sensing, prioritization, experimentation, resource allocation, implementation, measurement, and 
institutional learning. Each stage can become a bottleneck. Some organizations generate many ideas but 
cannot select; others select but cannot fund; others fund pilots but fail to scale; still others scale without 
measuring whether value was actually created. Innovation management therefore requires portfolio thinking 
and explicit governance rather than reliance on heroic individuals. 

The distributional dimension is equally important. Productivity growth can increase aggregate income while 
producing unequal effects across occupations, firms, and regions. New technologies may complement 
some workers and substitute for others. Large firms may adopt innovation faster than small firms because 
they possess data, capital, and specialist talent. Advanced regions may attract more skilled people and 
investment, reinforcing existing advantages. Intelligent growth must therefore include diffusion 
mechanisms, reskilling, infrastructure, competition, and institutional support. Inclusion is not separate from 
innovation policy; it shapes whether society can mobilize its full pool of talent and whether technological 
change maintains legitimacy. 

For education and capability development, good regulation should be predictable, proportionate, adaptive, 
and oriented toward legitimate public objectives. Learning should increasingly be organized around the 
ability to transfer knowledge to unfamiliar situations. Students and professionals need opportunities to 
diagnose ambiguous problems, work with incomplete information, collaborate across disciplines, use data 
critically, and reflect on errors. In an AI-rich environment, this becomes even more important because 
routine production of text, code, analysis, or design can be partially automated. Human advantage shifts 
toward problem formulation, domain judgment, ethical reasoning, contextual understanding, and the ability 
to evaluate machine-generated outputs. 

The public-policy perspective extends the same logic to an economy. Governments cannot directly 
command innovation, but they can influence the conditions under which experimentation becomes more or 
less likely: education quality, research infrastructure, intellectual property regimes, competition, 
procurement, standards, financing, connectivity, data governance, and the predictability of regulation. The 
challenge is to avoid both passivity and overcontrol. Successful innovation systems generally combine 
decentralized initiative with shared institutions that reduce uncertainty and build common capabilities. The 
state can be a catalyst, convenor, buyer, rule setter, and investor in foundational capacity without 
pretending to know every winning technology in advance. 

Ultimately, regulation as innovation infrastructure matters because long-run growth is cumulative. Skills 
built today affect the ability to absorb technology tomorrow; research networks built today shape future 
innovation; management practices determine whether new tools diffuse; and institutional trust influences 
the willingness of actors to collaborate. Growth therefore emerges from path-dependent learning. The most 
important strategic question is not only how to produce a temporary acceleration, but how to create a 
system that becomes better at learning, innovating, and adapting over time. Such a system transforms 
intelligence into innovation and innovation into a sustained increase in productive and social capability. 

27. Competition, Market Dynamism, and Entry 
The starting point for understanding competition, market dynamism, and entry is the importance of 
competitive pressure and new entrants for innovation incentives. In modern economies, growth is 
increasingly determined by the quality with which knowledge is created, interpreted, combined, and applied. 
This does not imply that physical assets have become irrelevant. Rather, their productivity depends on 
complementary capabilities: engineering know-how, managerial routines, information systems, skilled 
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labor, organizational trust, and institutional coordination. A machine can be purchased quickly, but the 
capacity to use it intelligently is accumulated through learning. This distinction helps explain why similar 
technologies often generate very different outcomes across firms and countries. Economic value does not 
reside in technology alone; it emerges from the system that surrounds it (Aghion & Howitt, 1992). 

A recurring difficulty is market structures that protect incumbents and reduce the rewards to 
experimentation. This tension reflects a broader problem in development and management: visible 
investments are easier to count than invisible capabilities. Buildings, servers, equipment, and software 
licenses can be recorded immediately, whereas judgment, learning routines, absorptive capacity, cross-
functional trust, and problem-solving ability are harder to observe. Yet these less visible assets often 
determine whether visible investments succeed. An organization can therefore appear technologically 
advanced while remaining operationally immature. The practical implication is that leaders should evaluate 
not only what resources have been acquired but what new decisions, behaviors, and outcomes those 
resources make possible. 

The intelligence perspective reframes the issue by asking how relevant signals are detected, how they are 
interpreted, and how action is coordinated. At the individual level this requires expertise, curiosity, and 
judgment. At the group level it requires communication and constructive disagreement. At the organizational 
level it requires routines that preserve learning without becoming rigid. At the technological level it requires 
systems that expand human capacity without hiding uncertainty. Intelligence is therefore less a stock than 
a capability in motion. It is demonstrated when an organization notices meaningful change earlier, asks 
better questions, updates beliefs when evidence changes, and converts insight into timely action. 

Innovation adds a second transformation. Intelligence may reveal an opportunity, but innovation is the 
disciplined effort to turn that opportunity into a useful and scalable change. This usually requires iteration. 
Ideas are tested against technical feasibility, user needs, cost, regulation, organizational readiness, and 
strategic fit. Innovation is therefore neither pure creativity nor mere implementation. It is a process of 
reducing uncertainty through learning while progressively committing resources. This is why 
experimentation, prototypes, pilots, feedback loops, and staged investment are so valuable. They help 
organizations learn before the cost of being wrong becomes too high. 

Consider the following illustration: a productive young firm unable to grow because distribution access is 
controlled by entrenched players. The scenario shows that growth opportunities are rarely captured by one 
variable. Technology, people, incentives, workflow, leadership, and external conditions interact. If one 
complement is missing, the entire investment can underperform. This complementarity is a central insight 
of productivity research and digital transformation. Information technology, for example, often creates the 
greatest value when it is accompanied by organizational redesign, decentralized decision rights, new skills, 
and process innovation (March, 1991). In other words, a new tool produces limited value when inserted into 
an old operating logic. 

From a managerial perspective, the relevant question is not simply whether innovation exists but whether 
the organization has a repeatable conversion mechanism from knowledge to value. Such a mechanism 
includes sensing, prioritization, experimentation, resource allocation, implementation, measurement, and 
institutional learning. Each stage can become a bottleneck. Some organizations generate many ideas but 
cannot select; others select but cannot fund; others fund pilots but fail to scale; still others scale without 
measuring whether value was actually created. Innovation management therefore requires portfolio thinking 
and explicit governance rather than reliance on heroic individuals. 

The distributional dimension is equally important. Productivity growth can increase aggregate income while 
producing unequal effects across occupations, firms, and regions. New technologies may complement 
some workers and substitute for others. Large firms may adopt innovation faster than small firms because 
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they possess data, capital, and specialist talent. Advanced regions may attract more skilled people and 
investment, reinforcing existing advantages. Intelligent growth must therefore include diffusion 
mechanisms, reskilling, infrastructure, competition, and institutional support. Inclusion is not separate from 
innovation policy; it shapes whether society can mobilize its full pool of talent and whether technological 
change maintains legitimacy. 

For education and capability development, competition policy and ease of entry are part of an innovation 
strategy. Learning should increasingly be organized around the ability to transfer knowledge to unfamiliar 
situations. Students and professionals need opportunities to diagnose ambiguous problems, work with 
incomplete information, collaborate across disciplines, use data critically, and reflect on errors. In an AI-
rich environment, this becomes even more important because routine production of text, code, analysis, or 
design can be partially automated. Human advantage shifts toward problem formulation, domain judgment, 
ethical reasoning, contextual understanding, and the ability to evaluate machine-generated outputs. 

The public-policy perspective extends the same logic to an economy. Governments cannot directly 
command innovation, but they can influence the conditions under which experimentation becomes more or 
less likely: education quality, research infrastructure, intellectual property regimes, competition, 
procurement, standards, financing, connectivity, data governance, and the predictability of regulation. The 
challenge is to avoid both passivity and overcontrol. Successful innovation systems generally combine 
decentralized initiative with shared institutions that reduce uncertainty and build common capabilities. The 
state can be a catalyst, convenor, buyer, rule setter, and investor in foundational capacity without 
pretending to know every winning technology in advance. 

Ultimately, competition, market dynamism, and entry matters because long-run growth is cumulative. Skills 
built today affect the ability to absorb technology tomorrow; research networks built today shape future 
innovation; management practices determine whether new tools diffuse; and institutional trust influences 
the willingness of actors to collaborate. Growth therefore emerges from path-dependent learning. The most 
important strategic question is not only how to produce a temporary acceleration, but how to create a 
system that becomes better at learning, innovating, and adapting over time. Such a system transforms 
intelligence into innovation and innovation into a sustained increase in productive and social capability. 

28. Intelligence and Innovation in Manufacturing 
The starting point for understanding intelligence and innovation in manufacturing is the integration of 
engineering, automation, quality systems, data, and frontline knowledge. In modern economies, growth is 
increasingly determined by the quality with which knowledge is created, interpreted, combined, and applied. 
This does not imply that physical assets have become irrelevant. Rather, their productivity depends on 
complementary capabilities: engineering know-how, managerial routines, information systems, skilled 
labor, organizational trust, and institutional coordination. A machine can be purchased quickly, but the 
capacity to use it intelligently is accumulated through learning. This distinction helps explain why similar 
technologies often generate very different outcomes across firms and countries. Economic value does not 
reside in technology alone; it emerges from the system that surrounds it (Cohen & Levinthal, 1990). 

A recurring difficulty is technology investments that are disconnected from process discipline and workforce 
capability. This tension reflects a broader problem in development and management: visible investments 
are easier to count than invisible capabilities. Buildings, servers, equipment, and software licenses can be 
recorded immediately, whereas judgment, learning routines, absorptive capacity, cross-functional trust, 
and problem-solving ability are harder to observe. Yet these less visible assets often determine whether 
visible investments succeed. An organization can therefore appear technologically advanced while 
remaining operationally immature. The practical implication is that leaders should evaluate not only what 
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resources have been acquired but what new decisions, behaviors, and outcomes those resources make 
possible. 

The intelligence perspective reframes the issue by asking how relevant signals are detected, how they are 
interpreted, and how action is coordinated. At the individual level this requires expertise, curiosity, and 
judgment. At the group level it requires communication and constructive disagreement. At the organizational 
level it requires routines that preserve learning without becoming rigid. At the technological level it requires 
systems that expand human capacity without hiding uncertainty. Intelligence is therefore less a stock than 
a capability in motion. It is demonstrated when an organization notices meaningful change earlier, asks 
better questions, updates beliefs when evidence changes, and converts insight into timely action. 

Innovation adds a second transformation. Intelligence may reveal an opportunity, but innovation is the 
disciplined effort to turn that opportunity into a useful and scalable change. This usually requires iteration. 
Ideas are tested against technical feasibility, user needs, cost, regulation, organizational readiness, and 
strategic fit. Innovation is therefore neither pure creativity nor mere implementation. It is a process of 
reducing uncertainty through learning while progressively committing resources. This is why 
experimentation, prototypes, pilots, feedback loops, and staged investment are so valuable. They help 
organizations learn before the cost of being wrong becomes too high. 

Consider the following illustration: a factory installing sensors but failing to convert data into maintenance 
and quality decisions. The scenario shows that growth opportunities are rarely captured by one variable. 
Technology, people, incentives, workflow, leadership, and external conditions interact. If one complement 
is missing, the entire investment can underperform. This complementarity is a central insight of productivity 
research and digital transformation. Information technology, for example, often creates the greatest value 
when it is accompanied by organizational redesign, decentralized decision rights, new skills, and process 
innovation (Brynjolfsson, Rock, & Syverson, 2021). In other words, a new tool produces limited value when 
inserted into an old operating logic. 

From a managerial perspective, the relevant question is not simply whether innovation exists but whether 
the organization has a repeatable conversion mechanism from knowledge to value. Such a mechanism 
includes sensing, prioritization, experimentation, resource allocation, implementation, measurement, and 
institutional learning. Each stage can become a bottleneck. Some organizations generate many ideas but 
cannot select; others select but cannot fund; others fund pilots but fail to scale; still others scale without 
measuring whether value was actually created. Innovation management therefore requires portfolio thinking 
and explicit governance rather than reliance on heroic individuals. 

The distributional dimension is equally important. Productivity growth can increase aggregate income while 
producing unequal effects across occupations, firms, and regions. New technologies may complement 
some workers and substitute for others. Large firms may adopt innovation faster than small firms because 
they possess data, capital, and specialist talent. Advanced regions may attract more skilled people and 
investment, reinforcing existing advantages. Intelligent growth must therefore include diffusion 
mechanisms, reskilling, infrastructure, competition, and institutional support. Inclusion is not separate from 
innovation policy; it shapes whether society can mobilize its full pool of talent and whether technological 
change maintains legitimacy. 

For education and capability development, smart manufacturing requires socio-technical integration, not 
equipment acquisition alone. Learning should increasingly be organized around the ability to transfer 
knowledge to unfamiliar situations. Students and professionals need opportunities to diagnose ambiguous 
problems, work with incomplete information, collaborate across disciplines, use data critically, and reflect 
on errors. In an AI-rich environment, this becomes even more important because routine production of text, 
code, analysis, or design can be partially automated. Human advantage shifts toward problem formulation, 
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domain judgment, ethical reasoning, contextual understanding, and the ability to evaluate machine-
generated outputs. 

The public-policy perspective extends the same logic to an economy. Governments cannot directly 
command innovation, but they can influence the conditions under which experimentation becomes more or 
less likely: education quality, research infrastructure, intellectual property regimes, competition, 
procurement, standards, financing, connectivity, data governance, and the predictability of regulation. The 
challenge is to avoid both passivity and overcontrol. Successful innovation systems generally combine 
decentralized initiative with shared institutions that reduce uncertainty and build common capabilities. The 
state can be a catalyst, convenor, buyer, rule setter, and investor in foundational capacity without 
pretending to know every winning technology in advance. 

Ultimately, intelligence and innovation in manufacturing matters because long-run growth is cumulative. 
Skills built today affect the ability to absorb technology tomorrow; research networks built today shape 
future innovation; management practices determine whether new tools diffuse; and institutional trust 
influences the willingness of actors to collaborate. Growth therefore emerges from path-dependent 
learning. The most important strategic question is not only how to produce a temporary acceleration, but 
how to create a system that becomes better at learning, innovating, and adapting over time. Such a system 
transforms intelligence into innovation and innovation into a sustained increase in productive and social 
capability. 

29. Innovation in Services 
The starting point for understanding innovation in services is the redesign of customer journeys, business 
models, processes, and professional work. In modern economies, growth is increasingly determined by the 
quality with which knowledge is created, interpreted, combined, and applied. This does not imply that 
physical assets have become irrelevant. Rather, their productivity depends on complementary capabilities: 
engineering know-how, managerial routines, information systems, skilled labor, organizational trust, and 
institutional coordination. A machine can be purchased quickly, but the capacity to use it intelligently is 
accumulated through learning. This distinction helps explain why similar technologies often generate very 
different outcomes across firms and countries. Economic value does not reside in technology alone; it 
emerges from the system that surrounds it (Nonaka, 1994). 

A recurring difficulty is the mistaken belief that innovation is primarily about physical products. This tension 
reflects a broader problem in development and management: visible investments are easier to count than 
invisible capabilities. Buildings, servers, equipment, and software licenses can be recorded immediately, 
whereas judgment, learning routines, absorptive capacity, cross-functional trust, and problem-solving 
ability are harder to observe. Yet these less visible assets often determine whether visible investments 
succeed. An organization can therefore appear technologically advanced while remaining operationally 
immature. The practical implication is that leaders should evaluate not only what resources have been 
acquired but what new decisions, behaviors, and outcomes those resources make possible. 

The intelligence perspective reframes the issue by asking how relevant signals are detected, how they are 
interpreted, and how action is coordinated. At the individual level this requires expertise, curiosity, and 
judgment. At the group level it requires communication and constructive disagreement. At the organizational 
level it requires routines that preserve learning without becoming rigid. At the technological level it requires 
systems that expand human capacity without hiding uncertainty. Intelligence is therefore less a stock than 
a capability in motion. It is demonstrated when an organization notices meaningful change earlier, asks 
better questions, updates beliefs when evidence changes, and converts insight into timely action. 
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Innovation adds a second transformation. Intelligence may reveal an opportunity, but innovation is the 
disciplined effort to turn that opportunity into a useful and scalable change. This usually requires iteration. 
Ideas are tested against technical feasibility, user needs, cost, regulation, organizational readiness, and 
strategic fit. Innovation is therefore neither pure creativity nor mere implementation. It is a process of 
reducing uncertainty through learning while progressively committing resources. This is why 
experimentation, prototypes, pilots, feedback loops, and staged investment are so valuable. They help 
organizations learn before the cost of being wrong becomes too high. 

Consider the following illustration: a hospital, bank, or university improving outcomes through workflow 
redesign and digital support. The scenario shows that growth opportunities are rarely captured by one 
variable. Technology, people, incentives, workflow, leadership, and external conditions interact. If one 
complement is missing, the entire investment can underperform. This complementarity is a central insight 
of productivity research and digital transformation. Information technology, for example, often creates the 
greatest value when it is accompanied by organizational redesign, decentralized decision rights, new skills, 
and process innovation (Bloom, Sadun, & Van Reenen, 2016). In other words, a new tool produces limited 
value when inserted into an old operating logic. 

From a managerial perspective, the relevant question is not simply whether innovation exists but whether 
the organization has a repeatable conversion mechanism from knowledge to value. Such a mechanism 
includes sensing, prioritization, experimentation, resource allocation, implementation, measurement, and 
institutional learning. Each stage can become a bottleneck. Some organizations generate many ideas but 
cannot select; others select but cannot fund; others fund pilots but fail to scale; still others scale without 
measuring whether value was actually created. Innovation management therefore requires portfolio thinking 
and explicit governance rather than reliance on heroic individuals. 

The distributional dimension is equally important. Productivity growth can increase aggregate income while 
producing unequal effects across occupations, firms, and regions. New technologies may complement 
some workers and substitute for others. Large firms may adopt innovation faster than small firms because 
they possess data, capital, and specialist talent. Advanced regions may attract more skilled people and 
investment, reinforcing existing advantages. Intelligent growth must therefore include diffusion 
mechanisms, reskilling, infrastructure, competition, and institutional support. Inclusion is not separate from 
innovation policy; it shapes whether society can mobilize its full pool of talent and whether technological 
change maintains legitimacy. 

For education and capability development, service innovation should be measured by experience, quality, 
access, productivity, and outcomes. Learning should increasingly be organized around the ability to transfer 
knowledge to unfamiliar situations. Students and professionals need opportunities to diagnose ambiguous 
problems, work with incomplete information, collaborate across disciplines, use data critically, and reflect 
on errors. In an AI-rich environment, this becomes even more important because routine production of text, 
code, analysis, or design can be partially automated. Human advantage shifts toward problem formulation, 
domain judgment, ethical reasoning, contextual understanding, and the ability to evaluate machine-
generated outputs. 

The public-policy perspective extends the same logic to an economy. Governments cannot directly 
command innovation, but they can influence the conditions under which experimentation becomes more or 
less likely: education quality, research infrastructure, intellectual property regimes, competition, 
procurement, standards, financing, connectivity, data governance, and the predictability of regulation. The 
challenge is to avoid both passivity and overcontrol. Successful innovation systems generally combine 
decentralized initiative with shared institutions that reduce uncertainty and build common capabilities. The 



Prof Ir Rudy C Tarumingkeng, PhD  |  Menggerakkan Pertumbuhan melalui Kecerdasan dan Inovasi 
 
 
 

Page 57 

state can be a catalyst, convenor, buyer, rule setter, and investor in foundational capacity without 
pretending to know every winning technology in advance. 

Ultimately, innovation in services matters because long-run growth is cumulative. Skills built today affect 
the ability to absorb technology tomorrow; research networks built today shape future innovation; 
management practices determine whether new tools diffuse; and institutional trust influences the 
willingness of actors to collaborate. Growth therefore emerges from path-dependent learning. The most 
important strategic question is not only how to produce a temporary acceleration, but how to create a 
system that becomes better at learning, innovating, and adapting over time. Such a system transforms 
intelligence into innovation and innovation into a sustained increase in productive and social capability. 

30. Green Innovation and Sustainable Growth 
The starting point for understanding green innovation and sustainable growth is the alignment of innovation 
with resource efficiency, decarbonization, resilience, and environmental value. In modern economies, 
growth is increasingly determined by the quality with which knowledge is created, interpreted, combined, 
and applied. This does not imply that physical assets have become irrelevant. Rather, their productivity 
depends on complementary capabilities: engineering know-how, managerial routines, information systems, 
skilled labor, organizational trust, and institutional coordination. A machine can be purchased quickly, but 
the capacity to use it intelligently is accumulated through learning. This distinction helps explain why similar 
technologies often generate very different outcomes across firms and countries. Economic value does not 
reside in technology alone; it emerges from the system that surrounds it (Teece, Pisano, & Shuen, 1997). 

A recurring difficulty is short-term growth strategies that externalize environmental costs. This tension 
reflects a broader problem in development and management: visible investments are easier to count than 
invisible capabilities. Buildings, servers, equipment, and software licenses can be recorded immediately, 
whereas judgment, learning routines, absorptive capacity, cross-functional trust, and problem-solving 
ability are harder to observe. Yet these less visible assets often determine whether visible investments 
succeed. An organization can therefore appear technologically advanced while remaining operationally 
immature. The practical implication is that leaders should evaluate not only what resources have been 
acquired but what new decisions, behaviors, and outcomes those resources make possible. 

The intelligence perspective reframes the issue by asking how relevant signals are detected, how they are 
interpreted, and how action is coordinated. At the individual level this requires expertise, curiosity, and 
judgment. At the group level it requires communication and constructive disagreement. At the organizational 
level it requires routines that preserve learning without becoming rigid. At the technological level it requires 
systems that expand human capacity without hiding uncertainty. Intelligence is therefore less a stock than 
a capability in motion. It is demonstrated when an organization notices meaningful change earlier, asks 
better questions, updates beliefs when evidence changes, and converts insight into timely action. 

Innovation adds a second transformation. Intelligence may reveal an opportunity, but innovation is the 
disciplined effort to turn that opportunity into a useful and scalable change. This usually requires iteration. 
Ideas are tested against technical feasibility, user needs, cost, regulation, organizational readiness, and 
strategic fit. Innovation is therefore neither pure creativity nor mere implementation. It is a process of 
reducing uncertainty through learning while progressively committing resources. This is why 
experimentation, prototypes, pilots, feedback loops, and staged investment are so valuable. They help 
organizations learn before the cost of being wrong becomes too high. 

Consider the following illustration: a manufacturer reducing energy use and waste while improving process 
efficiency. The scenario shows that growth opportunities are rarely captured by one variable. Technology, 
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people, incentives, workflow, leadership, and external conditions interact. If one complement is missing, 
the entire investment can underperform. This complementarity is a central insight of productivity research 
and digital transformation. Information technology, for example, often creates the greatest value when it is 
accompanied by organizational redesign, decentralized decision rights, new skills, and process innovation 
(Acemoglu & Restrepo, 2019). In other words, a new tool produces limited value when inserted into an old 
operating logic. 

From a managerial perspective, the relevant question is not simply whether innovation exists but whether 
the organization has a repeatable conversion mechanism from knowledge to value. Such a mechanism 
includes sensing, prioritization, experimentation, resource allocation, implementation, measurement, and 
institutional learning. Each stage can become a bottleneck. Some organizations generate many ideas but 
cannot select; others select but cannot fund; others fund pilots but fail to scale; still others scale without 
measuring whether value was actually created. Innovation management therefore requires portfolio thinking 
and explicit governance rather than reliance on heroic individuals. 

The distributional dimension is equally important. Productivity growth can increase aggregate income while 
producing unequal effects across occupations, firms, and regions. New technologies may complement 
some workers and substitute for others. Large firms may adopt innovation faster than small firms because 
they possess data, capital, and specialist talent. Advanced regions may attract more skilled people and 
investment, reinforcing existing advantages. Intelligent growth must therefore include diffusion 
mechanisms, reskilling, infrastructure, competition, and institutional support. Inclusion is not separate from 
innovation policy; it shapes whether society can mobilize its full pool of talent and whether technological 
change maintains legitimacy. 

For education and capability development, green innovation can link competitiveness with resilience when 
incentives and capabilities are aligned. Learning should increasingly be organized around the ability to 
transfer knowledge to unfamiliar situations. Students and professionals need opportunities to diagnose 
ambiguous problems, work with incomplete information, collaborate across disciplines, use data critically, 
and reflect on errors. In an AI-rich environment, this becomes even more important because routine 
production of text, code, analysis, or design can be partially automated. Human advantage shifts toward 
problem formulation, domain judgment, ethical reasoning, contextual understanding, and the ability to 
evaluate machine-generated outputs. 

The public-policy perspective extends the same logic to an economy. Governments cannot directly 
command innovation, but they can influence the conditions under which experimentation becomes more or 
less likely: education quality, research infrastructure, intellectual property regimes, competition, 
procurement, standards, financing, connectivity, data governance, and the predictability of regulation. The 
challenge is to avoid both passivity and overcontrol. Successful innovation systems generally combine 
decentralized initiative with shared institutions that reduce uncertainty and build common capabilities. The 
state can be a catalyst, convenor, buyer, rule setter, and investor in foundational capacity without 
pretending to know every winning technology in advance. 

Ultimately, green innovation and sustainable growth matters because long-run growth is cumulative. Skills 
built today affect the ability to absorb technology tomorrow; research networks built today shape future 
innovation; management practices determine whether new tools diffuse; and institutional trust influences 
the willingness of actors to collaborate. Growth therefore emerges from path-dependent learning. The most 
important strategic question is not only how to produce a temporary acceleration, but how to create a 
system that becomes better at learning, innovating, and adapting over time. Such a system transforms 
intelligence into innovation and innovation into a sustained increase in productive and social capability. 
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31. Regional Innovation and Local Growth 
The starting point for understanding regional innovation and local growth is the geographic concentration of 
skills, institutions, networks, and specialized capabilities. In modern economies, growth is increasingly 
determined by the quality with which knowledge is created, interpreted, combined, and applied. This does 
not imply that physical assets have become irrelevant. Rather, their productivity depends on complementary 
capabilities: engineering know-how, managerial routines, information systems, skilled labor, organizational 
trust, and institutional coordination. A machine can be purchased quickly, but the capacity to use it 
intelligently is accumulated through learning. This distinction helps explain why similar technologies often 
generate very different outcomes across firms and countries. Economic value does not reside in technology 
alone; it emerges from the system that surrounds it (March, 1991). 

A recurring difficulty is regional inequality in infrastructure, talent, research capacity, and market access. 
This tension reflects a broader problem in development and management: visible investments are easier to 
count than invisible capabilities. Buildings, servers, equipment, and software licenses can be recorded 
immediately, whereas judgment, learning routines, absorptive capacity, cross-functional trust, and 
problem-solving ability are harder to observe. Yet these less visible assets often determine whether visible 
investments succeed. An organization can therefore appear technologically advanced while remaining 
operationally immature. The practical implication is that leaders should evaluate not only what resources 
have been acquired but what new decisions, behaviors, and outcomes those resources make possible. 

The intelligence perspective reframes the issue by asking how relevant signals are detected, how they are 
interpreted, and how action is coordinated. At the individual level this requires expertise, curiosity, and 
judgment. At the group level it requires communication and constructive disagreement. At the organizational 
level it requires routines that preserve learning without becoming rigid. At the technological level it requires 
systems that expand human capacity without hiding uncertainty. Intelligence is therefore less a stock than 
a capability in motion. It is demonstrated when an organization notices meaningful change earlier, asks 
better questions, updates beliefs when evidence changes, and converts insight into timely action. 

Innovation adds a second transformation. Intelligence may reveal an opportunity, but innovation is the 
disciplined effort to turn that opportunity into a useful and scalable change. This usually requires iteration. 
Ideas are tested against technical feasibility, user needs, cost, regulation, organizational readiness, and 
strategic fit. Innovation is therefore neither pure creativity nor mere implementation. It is a process of 
reducing uncertainty through learning while progressively committing resources. This is why 
experimentation, prototypes, pilots, feedback loops, and staged investment are so valuable. They help 
organizations learn before the cost of being wrong becomes too high. 

Consider the following illustration: a secondary city developing a specialized cluster around local resources 
and university expertise. The scenario shows that growth opportunities are rarely captured by one variable. 
Technology, people, incentives, workflow, leadership, and external conditions interact. If one complement 
is missing, the entire investment can underperform. This complementarity is a central insight of productivity 
research and digital transformation. Information technology, for example, often creates the greatest value 
when it is accompanied by organizational redesign, decentralized decision rights, new skills, and process 
innovation (Porter, 1990). In other words, a new tool produces limited value when inserted into an old 
operating logic. 

From a managerial perspective, the relevant question is not simply whether innovation exists but whether 
the organization has a repeatable conversion mechanism from knowledge to value. Such a mechanism 
includes sensing, prioritization, experimentation, resource allocation, implementation, measurement, and 
institutional learning. Each stage can become a bottleneck. Some organizations generate many ideas but 
cannot select; others select but cannot fund; others fund pilots but fail to scale; still others scale without 
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measuring whether value was actually created. Innovation management therefore requires portfolio thinking 
and explicit governance rather than reliance on heroic individuals. 

The distributional dimension is equally important. Productivity growth can increase aggregate income while 
producing unequal effects across occupations, firms, and regions. New technologies may complement 
some workers and substitute for others. Large firms may adopt innovation faster than small firms because 
they possess data, capital, and specialist talent. Advanced regions may attract more skilled people and 
investment, reinforcing existing advantages. Intelligent growth must therefore include diffusion 
mechanisms, reskilling, infrastructure, competition, and institutional support. Inclusion is not separate from 
innovation policy; it shapes whether society can mobilize its full pool of talent and whether technological 
change maintains legitimacy. 

For education and capability development, regional policy should build distinctive capabilities rather than 
imitate identical development models. Learning should increasingly be organized around the ability to 
transfer knowledge to unfamiliar situations. Students and professionals need opportunities to diagnose 
ambiguous problems, work with incomplete information, collaborate across disciplines, use data critically, 
and reflect on errors. In an AI-rich environment, this becomes even more important because routine 
production of text, code, analysis, or design can be partially automated. Human advantage shifts toward 
problem formulation, domain judgment, ethical reasoning, contextual understanding, and the ability to 
evaluate machine-generated outputs. 

The public-policy perspective extends the same logic to an economy. Governments cannot directly 
command innovation, but they can influence the conditions under which experimentation becomes more or 
less likely: education quality, research infrastructure, intellectual property regimes, competition, 
procurement, standards, financing, connectivity, data governance, and the predictability of regulation. The 
challenge is to avoid both passivity and overcontrol. Successful innovation systems generally combine 
decentralized initiative with shared institutions that reduce uncertainty and build common capabilities. The 
state can be a catalyst, convenor, buyer, rule setter, and investor in foundational capacity without 
pretending to know every winning technology in advance. 

Ultimately, regional innovation and local growth matters because long-run growth is cumulative. Skills built 
today affect the ability to absorb technology tomorrow; research networks built today shape future 
innovation; management practices determine whether new tools diffuse; and institutional trust influences 
the willingness of actors to collaborate. Growth therefore emerges from path-dependent learning. The most 
important strategic question is not only how to produce a temporary acceleration, but how to create a 
system that becomes better at learning, innovating, and adapting over time. Such a system transforms 
intelligence into innovation and innovation into a sustained increase in productive and social capability. 

32. Indonesia and the Innovation Challenge 
The starting point for understanding indonesia and the innovation challenge is the transition from factor- and 
scale-based advantage toward knowledge- and productivity-based competitiveness. In modern economies, 
growth is increasingly determined by the quality with which knowledge is created, interpreted, combined, 
and applied. This does not imply that physical assets have become irrelevant. Rather, their productivity 
depends on complementary capabilities: engineering know-how, managerial routines, information systems, 
skilled labor, organizational trust, and institutional coordination. A machine can be purchased quickly, but 
the capacity to use it intelligently is accumulated through learning. This distinction helps explain why similar 
technologies often generate very different outcomes across firms and countries. Economic value does not 
reside in technology alone; it emerges from the system that surrounds it (Brynjolfsson, Rock, & Syverson, 
2021). 
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A recurring difficulty is uneven research capacity, firm innovation, skills, technology diffusion, and regional 
capability. This tension reflects a broader problem in development and management: visible investments 
are easier to count than invisible capabilities. Buildings, servers, equipment, and software licenses can be 
recorded immediately, whereas judgment, learning routines, absorptive capacity, cross-functional trust, 
and problem-solving ability are harder to observe. Yet these less visible assets often determine whether 
visible investments succeed. An organization can therefore appear technologically advanced while 
remaining operationally immature. The practical implication is that leaders should evaluate not only what 
resources have been acquired but what new decisions, behaviors, and outcomes those resources make 
possible. 

The intelligence perspective reframes the issue by asking how relevant signals are detected, how they are 
interpreted, and how action is coordinated. At the individual level this requires expertise, curiosity, and 
judgment. At the group level it requires communication and constructive disagreement. At the organizational 
level it requires routines that preserve learning without becoming rigid. At the technological level it requires 
systems that expand human capacity without hiding uncertainty. Intelligence is therefore less a stock than 
a capability in motion. It is demonstrated when an organization notices meaningful change earlier, asks 
better questions, updates beliefs when evidence changes, and converts insight into timely action. 

Innovation adds a second transformation. Intelligence may reveal an opportunity, but innovation is the 
disciplined effort to turn that opportunity into a useful and scalable change. This usually requires iteration. 
Ideas are tested against technical feasibility, user needs, cost, regulation, organizational readiness, and 
strategic fit. Innovation is therefore neither pure creativity nor mere implementation. It is a process of 
reducing uncertainty through learning while progressively committing resources. This is why 
experimentation, prototypes, pilots, feedback loops, and staged investment are so valuable. They help 
organizations learn before the cost of being wrong becomes too high. 

Consider the following illustration: an economy with strong digital adoption by consumers but more limited 
innovation depth among many productive enterprises. The scenario shows that growth opportunities are 
rarely captured by one variable. Technology, people, incentives, workflow, leadership, and external 
conditions interact. If one complement is missing, the entire investment can underperform. This 
complementarity is a central insight of productivity research and digital transformation. Information 
technology, for example, often creates the greatest value when it is accompanied by organizational redesign, 
decentralized decision rights, new skills, and process innovation (Etzkowitz & Leydesdorff, 2000). In other 
words, a new tool produces limited value when inserted into an old operating logic. 

From a managerial perspective, the relevant question is not simply whether innovation exists but whether 
the organization has a repeatable conversion mechanism from knowledge to value. Such a mechanism 
includes sensing, prioritization, experimentation, resource allocation, implementation, measurement, and 
institutional learning. Each stage can become a bottleneck. Some organizations generate many ideas but 
cannot select; others select but cannot fund; others fund pilots but fail to scale; still others scale without 
measuring whether value was actually created. Innovation management therefore requires portfolio thinking 
and explicit governance rather than reliance on heroic individuals. 

The distributional dimension is equally important. Productivity growth can increase aggregate income while 
producing unequal effects across occupations, firms, and regions. New technologies may complement 
some workers and substitute for others. Large firms may adopt innovation faster than small firms because 
they possess data, capital, and specialist talent. Advanced regions may attract more skilled people and 
investment, reinforcing existing advantages. Intelligent growth must therefore include diffusion 
mechanisms, reskilling, infrastructure, competition, and institutional support. Inclusion is not separate from 
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innovation policy; it shapes whether society can mobilize its full pool of talent and whether technological 
change maintains legitimacy. 

For education and capability development, Indonesia needs to connect digital scale with research, 
managerial capability, industrial learning, and diffusion. Learning should increasingly be organized around 
the ability to transfer knowledge to unfamiliar situations. Students and professionals need opportunities to 
diagnose ambiguous problems, work with incomplete information, collaborate across disciplines, use data 
critically, and reflect on errors. In an AI-rich environment, this becomes even more important because 
routine production of text, code, analysis, or design can be partially automated. Human advantage shifts 
toward problem formulation, domain judgment, ethical reasoning, contextual understanding, and the ability 
to evaluate machine-generated outputs. 

The public-policy perspective extends the same logic to an economy. Governments cannot directly 
command innovation, but they can influence the conditions under which experimentation becomes more or 
less likely: education quality, research infrastructure, intellectual property regimes, competition, 
procurement, standards, financing, connectivity, data governance, and the predictability of regulation. The 
challenge is to avoid both passivity and overcontrol. Successful innovation systems generally combine 
decentralized initiative with shared institutions that reduce uncertainty and build common capabilities. The 
state can be a catalyst, convenor, buyer, rule setter, and investor in foundational capacity without 
pretending to know every winning technology in advance. 

Ultimately, indonesia and the innovation challenge matters because long-run growth is cumulative. Skills 
built today affect the ability to absorb technology tomorrow; research networks built today shape future 
innovation; management practices determine whether new tools diffuse; and institutional trust influences 
the willingness of actors to collaborate. Growth therefore emerges from path-dependent learning. The most 
important strategic question is not only how to produce a temporary acceleration, but how to create a 
system that becomes better at learning, innovating, and adapting over time. Such a system transforms 
intelligence into innovation and innovation into a sustained increase in productive and social capability. 

33. AI Roadmaps and Capability Sovereignty 
The starting point for understanding ai roadmaps and capability sovereignty is the capacity to use, adapt, 
evaluate, and govern AI according to national and organizational needs. In modern economies, growth is 
increasingly determined by the quality with which knowledge is created, interpreted, combined, and applied. 
This does not imply that physical assets have become irrelevant. Rather, their productivity depends on 
complementary capabilities: engineering know-how, managerial routines, information systems, skilled 
labor, organizational trust, and institutional coordination. A machine can be purchased quickly, but the 
capacity to use it intelligently is accumulated through learning. This distinction helps explain why similar 
technologies often generate very different outcomes across firms and countries. Economic value does not 
reside in technology alone; it emerges from the system that surrounds it (Bloom, Sadun, & Van Reenen, 
2016). 

A recurring difficulty is dependence on external technologies without sufficient local capability to assess 
risks or create complements. This tension reflects a broader problem in development and management: 
visible investments are easier to count than invisible capabilities. Buildings, servers, equipment, and 
software licenses can be recorded immediately, whereas judgment, learning routines, absorptive capacity, 
cross-functional trust, and problem-solving ability are harder to observe. Yet these less visible assets often 
determine whether visible investments succeed. An organization can therefore appear technologically 
advanced while remaining operationally immature. The practical implication is that leaders should evaluate 
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not only what resources have been acquired but what new decisions, behaviors, and outcomes those 
resources make possible. 

The intelligence perspective reframes the issue by asking how relevant signals are detected, how they are 
interpreted, and how action is coordinated. At the individual level this requires expertise, curiosity, and 
judgment. At the group level it requires communication and constructive disagreement. At the organizational 
level it requires routines that preserve learning without becoming rigid. At the technological level it requires 
systems that expand human capacity without hiding uncertainty. Intelligence is therefore less a stock than 
a capability in motion. It is demonstrated when an organization notices meaningful change earlier, asks 
better questions, updates beliefs when evidence changes, and converts insight into timely action. 

Innovation adds a second transformation. Intelligence may reveal an opportunity, but innovation is the 
disciplined effort to turn that opportunity into a useful and scalable change. This usually requires iteration. 
Ideas are tested against technical feasibility, user needs, cost, regulation, organizational readiness, and 
strategic fit. Innovation is therefore neither pure creativity nor mere implementation. It is a process of 
reducing uncertainty through learning while progressively committing resources. This is why 
experimentation, prototypes, pilots, feedback loops, and staged investment are so valuable. They help 
organizations learn before the cost of being wrong becomes too high. 

Consider the following illustration: institutions adopting foreign AI systems while lacking local datasets, 
evaluation expertise, or governance capacity. The scenario shows that growth opportunities are rarely 
captured by one variable. Technology, people, incentives, workflow, leadership, and external conditions 
interact. If one complement is missing, the entire investment can underperform. This complementarity is a 
central insight of productivity research and digital transformation. Information technology, for example, 
often creates the greatest value when it is accompanied by organizational redesign, decentralized decision 
rights, new skills, and process innovation (Solow, 1957). In other words, a new tool produces limited value 
when inserted into an old operating logic. 

From a managerial perspective, the relevant question is not simply whether innovation exists but whether 
the organization has a repeatable conversion mechanism from knowledge to value. Such a mechanism 
includes sensing, prioritization, experimentation, resource allocation, implementation, measurement, and 
institutional learning. Each stage can become a bottleneck. Some organizations generate many ideas but 
cannot select; others select but cannot fund; others fund pilots but fail to scale; still others scale without 
measuring whether value was actually created. Innovation management therefore requires portfolio thinking 
and explicit governance rather than reliance on heroic individuals. 

The distributional dimension is equally important. Productivity growth can increase aggregate income while 
producing unequal effects across occupations, firms, and regions. New technologies may complement 
some workers and substitute for others. Large firms may adopt innovation faster than small firms because 
they possess data, capital, and specialist talent. Advanced regions may attract more skilled people and 
investment, reinforcing existing advantages. Intelligent growth must therefore include diffusion 
mechanisms, reskilling, infrastructure, competition, and institutional support. Inclusion is not separate from 
innovation policy; it shapes whether society can mobilize its full pool of talent and whether technological 
change maintains legitimacy. 

For education and capability development, strategic autonomy should emphasize competence, 
interoperability, talent, and governance rather than isolation. Learning should increasingly be organized 
around the ability to transfer knowledge to unfamiliar situations. Students and professionals need 
opportunities to diagnose ambiguous problems, work with incomplete information, collaborate across 
disciplines, use data critically, and reflect on errors. In an AI-rich environment, this becomes even more 
important because routine production of text, code, analysis, or design can be partially automated. Human 
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advantage shifts toward problem formulation, domain judgment, ethical reasoning, contextual 
understanding, and the ability to evaluate machine-generated outputs. 

The public-policy perspective extends the same logic to an economy. Governments cannot directly 
command innovation, but they can influence the conditions under which experimentation becomes more or 
less likely: education quality, research infrastructure, intellectual property regimes, competition, 
procurement, standards, financing, connectivity, data governance, and the predictability of regulation. The 
challenge is to avoid both passivity and overcontrol. Successful innovation systems generally combine 
decentralized initiative with shared institutions that reduce uncertainty and build common capabilities. The 
state can be a catalyst, convenor, buyer, rule setter, and investor in foundational capacity without 
pretending to know every winning technology in advance. 

Ultimately, ai roadmaps and capability sovereignty matters because long-run growth is cumulative. Skills 
built today affect the ability to absorb technology tomorrow; research networks built today shape future 
innovation; management practices determine whether new tools diffuse; and institutional trust influences 
the willingness of actors to collaborate. Growth therefore emerges from path-dependent learning. The most 
important strategic question is not only how to produce a temporary acceleration, but how to create a 
system that becomes better at learning, innovating, and adapting over time. Such a system transforms 
intelligence into innovation and innovation into a sustained increase in productive and social capability. 

34. Leadership for Intelligent Growth 
The starting point for understanding leadership for intelligent growth is the role of leadership in setting 
direction, creating psychological safety, allocating attention, and balancing exploration with execution. In 
modern economies, growth is increasingly determined by the quality with which knowledge is created, 
interpreted, combined, and applied. This does not imply that physical assets have become irrelevant. 
Rather, their productivity depends on complementary capabilities: engineering know-how, managerial 
routines, information systems, skilled labor, organizational trust, and institutional coordination. A machine 
can be purchased quickly, but the capacity to use it intelligently is accumulated through learning. This 
distinction helps explain why similar technologies often generate very different outcomes across firms and 
countries. Economic value does not reside in technology alone; it emerges from the system that surrounds 
it (Acemoglu & Restrepo, 2019). 

A recurring difficulty is leadership models that demand innovation rhetorically while rewarding only short-
term certainty. This tension reflects a broader problem in development and management: visible 
investments are easier to count than invisible capabilities. Buildings, servers, equipment, and software 
licenses can be recorded immediately, whereas judgment, learning routines, absorptive capacity, cross-
functional trust, and problem-solving ability are harder to observe. Yet these less visible assets often 
determine whether visible investments succeed. An organization can therefore appear technologically 
advanced while remaining operationally immature. The practical implication is that leaders should evaluate 
not only what resources have been acquired but what new decisions, behaviors, and outcomes those 
resources make possible. 

The intelligence perspective reframes the issue by asking how relevant signals are detected, how they are 
interpreted, and how action is coordinated. At the individual level this requires expertise, curiosity, and 
judgment. At the group level it requires communication and constructive disagreement. At the organizational 
level it requires routines that preserve learning without becoming rigid. At the technological level it requires 
systems that expand human capacity without hiding uncertainty. Intelligence is therefore less a stock than 
a capability in motion. It is demonstrated when an organization notices meaningful change earlier, asks 
better questions, updates beliefs when evidence changes, and converts insight into timely action. 
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Innovation adds a second transformation. Intelligence may reveal an opportunity, but innovation is the 
disciplined effort to turn that opportunity into a useful and scalable change. This usually requires iteration. 
Ideas are tested against technical feasibility, user needs, cost, regulation, organizational readiness, and 
strategic fit. Innovation is therefore neither pure creativity nor mere implementation. It is a process of 
reducing uncertainty through learning while progressively committing resources. This is why 
experimentation, prototypes, pilots, feedback loops, and staged investment are so valuable. They help 
organizations learn before the cost of being wrong becomes too high. 

Consider the following illustration: a senior team asking for transformation but cancelling projects at the first 
sign of ambiguity. The scenario shows that growth opportunities are rarely captured by one variable. 
Technology, people, incentives, workflow, leadership, and external conditions interact. If one complement 
is missing, the entire investment can underperform. This complementarity is a central insight of productivity 
research and digital transformation. Information technology, for example, often creates the greatest value 
when it is accompanied by organizational redesign, decentralized decision rights, new skills, and process 
innovation (Romer, 1990). In other words, a new tool produces limited value when inserted into an old 
operating logic. 

From a managerial perspective, the relevant question is not simply whether innovation exists but whether 
the organization has a repeatable conversion mechanism from knowledge to value. Such a mechanism 
includes sensing, prioritization, experimentation, resource allocation, implementation, measurement, and 
institutional learning. Each stage can become a bottleneck. Some organizations generate many ideas but 
cannot select; others select but cannot fund; others fund pilots but fail to scale; still others scale without 
measuring whether value was actually created. Innovation management therefore requires portfolio thinking 
and explicit governance rather than reliance on heroic individuals. 

The distributional dimension is equally important. Productivity growth can increase aggregate income while 
producing unequal effects across occupations, firms, and regions. New technologies may complement 
some workers and substitute for others. Large firms may adopt innovation faster than small firms because 
they possess data, capital, and specialist talent. Advanced regions may attract more skilled people and 
investment, reinforcing existing advantages. Intelligent growth must therefore include diffusion 
mechanisms, reskilling, infrastructure, competition, and institutional support. Inclusion is not separate from 
innovation policy; it shapes whether society can mobilize its full pool of talent and whether technological 
change maintains legitimacy. 

For education and capability development, leaders must create a credible operating system for learning, 
experimentation, accountability, and renewal. Learning should increasingly be organized around the ability 
to transfer knowledge to unfamiliar situations. Students and professionals need opportunities to diagnose 
ambiguous problems, work with incomplete information, collaborate across disciplines, use data critically, 
and reflect on errors. In an AI-rich environment, this becomes even more important because routine 
production of text, code, analysis, or design can be partially automated. Human advantage shifts toward 
problem formulation, domain judgment, ethical reasoning, contextual understanding, and the ability to 
evaluate machine-generated outputs. 

The public-policy perspective extends the same logic to an economy. Governments cannot directly 
command innovation, but they can influence the conditions under which experimentation becomes more or 
less likely: education quality, research infrastructure, intellectual property regimes, competition, 
procurement, standards, financing, connectivity, data governance, and the predictability of regulation. The 
challenge is to avoid both passivity and overcontrol. Successful innovation systems generally combine 
decentralized initiative with shared institutions that reduce uncertainty and build common capabilities. The 
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state can be a catalyst, convenor, buyer, rule setter, and investor in foundational capacity without 
pretending to know every winning technology in advance. 

Ultimately, leadership for intelligent growth matters because long-run growth is cumulative. Skills built today 
affect the ability to absorb technology tomorrow; research networks built today shape future innovation; 
management practices determine whether new tools diffuse; and institutional trust influences the 
willingness of actors to collaborate. Growth therefore emerges from path-dependent learning. The most 
important strategic question is not only how to produce a temporary acceleration, but how to create a 
system that becomes better at learning, innovating, and adapting over time. Such a system transforms 
intelligence into innovation and innovation into a sustained increase in productive and social capability. 

35. Measuring Innovation Performance 
The starting point for understanding measuring innovation performance is the need to connect inputs, 
activities, outputs, outcomes, and learning. In modern economies, growth is increasingly determined by the 
quality with which knowledge is created, interpreted, combined, and applied. This does not imply that 
physical assets have become irrelevant. Rather, their productivity depends on complementary capabilities: 
engineering know-how, managerial routines, information systems, skilled labor, organizational trust, and 
institutional coordination. A machine can be purchased quickly, but the capacity to use it intelligently is 
accumulated through learning. This distinction helps explain why similar technologies often generate very 
different outcomes across firms and countries. Economic value does not reside in technology alone; it 
emerges from the system that surrounds it (Porter, 1990). 

A recurring difficulty is metric systems that reward patent counts, idea submissions, or project launches 
without measuring value. This tension reflects a broader problem in development and management: visible 
investments are easier to count than invisible capabilities. Buildings, servers, equipment, and software 
licenses can be recorded immediately, whereas judgment, learning routines, absorptive capacity, cross-
functional trust, and problem-solving ability are harder to observe. Yet these less visible assets often 
determine whether visible investments succeed. An organization can therefore appear technologically 
advanced while remaining operationally immature. The practical implication is that leaders should evaluate 
not only what resources have been acquired but what new decisions, behaviors, and outcomes those 
resources make possible. 

The intelligence perspective reframes the issue by asking how relevant signals are detected, how they are 
interpreted, and how action is coordinated. At the individual level this requires expertise, curiosity, and 
judgment. At the group level it requires communication and constructive disagreement. At the organizational 
level it requires routines that preserve learning without becoming rigid. At the technological level it requires 
systems that expand human capacity without hiding uncertainty. Intelligence is therefore less a stock than 
a capability in motion. It is demonstrated when an organization notices meaningful change earlier, asks 
better questions, updates beliefs when evidence changes, and converts insight into timely action. 

Innovation adds a second transformation. Intelligence may reveal an opportunity, but innovation is the 
disciplined effort to turn that opportunity into a useful and scalable change. This usually requires iteration. 
Ideas are tested against technical feasibility, user needs, cost, regulation, organizational readiness, and 
strategic fit. Innovation is therefore neither pure creativity nor mere implementation. It is a process of 
reducing uncertainty through learning while progressively committing resources. This is why 
experimentation, prototypes, pilots, feedback loops, and staged investment are so valuable. They help 
organizations learn before the cost of being wrong becomes too high. 
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Consider the following illustration: an innovation program reporting many pilots but little adoption or 
productivity impact. The scenario shows that growth opportunities are rarely captured by one variable. 
Technology, people, incentives, workflow, leadership, and external conditions interact. If one complement 
is missing, the entire investment can underperform. This complementarity is a central insight of productivity 
research and digital transformation. Information technology, for example, often creates the greatest value 
when it is accompanied by organizational redesign, decentralized decision rights, new skills, and process 
innovation (Aghion & Howitt, 1992). In other words, a new tool produces limited value when inserted into an 
old operating logic. 

From a managerial perspective, the relevant question is not simply whether innovation exists but whether 
the organization has a repeatable conversion mechanism from knowledge to value. Such a mechanism 
includes sensing, prioritization, experimentation, resource allocation, implementation, measurement, and 
institutional learning. Each stage can become a bottleneck. Some organizations generate many ideas but 
cannot select; others select but cannot fund; others fund pilots but fail to scale; still others scale without 
measuring whether value was actually created. Innovation management therefore requires portfolio thinking 
and explicit governance rather than reliance on heroic individuals. 

The distributional dimension is equally important. Productivity growth can increase aggregate income while 
producing unequal effects across occupations, firms, and regions. New technologies may complement 
some workers and substitute for others. Large firms may adopt innovation faster than small firms because 
they possess data, capital, and specialist talent. Advanced regions may attract more skilled people and 
investment, reinforcing existing advantages. Intelligent growth must therefore include diffusion 
mechanisms, reskilling, infrastructure, competition, and institutional support. Inclusion is not separate from 
innovation policy; it shapes whether society can mobilize its full pool of talent and whether technological 
change maintains legitimacy. 

For education and capability development, measurement should track conversion from knowledge and 
experiments to adoption, capability, and economic or social outcomes. Learning should increasingly be 
organized around the ability to transfer knowledge to unfamiliar situations. Students and professionals need 
opportunities to diagnose ambiguous problems, work with incomplete information, collaborate across 
disciplines, use data critically, and reflect on errors. In an AI-rich environment, this becomes even more 
important because routine production of text, code, analysis, or design can be partially automated. Human 
advantage shifts toward problem formulation, domain judgment, ethical reasoning, contextual 
understanding, and the ability to evaluate machine-generated outputs. 

The public-policy perspective extends the same logic to an economy. Governments cannot directly 
command innovation, but they can influence the conditions under which experimentation becomes more or 
less likely: education quality, research infrastructure, intellectual property regimes, competition, 
procurement, standards, financing, connectivity, data governance, and the predictability of regulation. The 
challenge is to avoid both passivity and overcontrol. Successful innovation systems generally combine 
decentralized initiative with shared institutions that reduce uncertainty and build common capabilities. The 
state can be a catalyst, convenor, buyer, rule setter, and investor in foundational capacity without 
pretending to know every winning technology in advance. 

Ultimately, measuring innovation performance matters because long-run growth is cumulative. Skills built 
today affect the ability to absorb technology tomorrow; research networks built today shape future 
innovation; management practices determine whether new tools diffuse; and institutional trust influences 
the willingness of actors to collaborate. Growth therefore emerges from path-dependent learning. The most 
important strategic question is not only how to produce a temporary acceleration, but how to create a 
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system that becomes better at learning, innovating, and adapting over time. Such a system transforms 
intelligence into innovation and innovation into a sustained increase in productive and social capability. 

36. Toward Indonesia 2045 
The starting point for understanding toward indonesia 2045 is the long-term transformation of capabilities 
required for high-income, resilient, and inclusive development. In modern economies, growth is increasingly 
determined by the quality with which knowledge is created, interpreted, combined, and applied. This does 
not imply that physical assets have become irrelevant. Rather, their productivity depends on complementary 
capabilities: engineering know-how, managerial routines, information systems, skilled labor, organizational 
trust, and institutional coordination. A machine can be purchased quickly, but the capacity to use it 
intelligently is accumulated through learning. This distinction helps explain why similar technologies often 
generate very different outcomes across firms and countries. Economic value does not reside in technology 
alone; it emerges from the system that surrounds it (Etzkowitz & Leydesdorff, 2000). 

A recurring difficulty is the risk that demographic and digital opportunities are not converted into sustained 
productivity. This tension reflects a broader problem in development and management: visible investments 
are easier to count than invisible capabilities. Buildings, servers, equipment, and software licenses can be 
recorded immediately, whereas judgment, learning routines, absorptive capacity, cross-functional trust, 
and problem-solving ability are harder to observe. Yet these less visible assets often determine whether 
visible investments succeed. An organization can therefore appear technologically advanced while 
remaining operationally immature. The practical implication is that leaders should evaluate not only what 
resources have been acquired but what new decisions, behaviors, and outcomes those resources make 
possible. 

The intelligence perspective reframes the issue by asking how relevant signals are detected, how they are 
interpreted, and how action is coordinated. At the individual level this requires expertise, curiosity, and 
judgment. At the group level it requires communication and constructive disagreement. At the organizational 
level it requires routines that preserve learning without becoming rigid. At the technological level it requires 
systems that expand human capacity without hiding uncertainty. Intelligence is therefore less a stock than 
a capability in motion. It is demonstrated when an organization notices meaningful change earlier, asks 
better questions, updates beliefs when evidence changes, and converts insight into timely action. 

Innovation adds a second transformation. Intelligence may reveal an opportunity, but innovation is the 
disciplined effort to turn that opportunity into a useful and scalable change. This usually requires iteration. 
Ideas are tested against technical feasibility, user needs, cost, regulation, organizational readiness, and 
strategic fit. Innovation is therefore neither pure creativity nor mere implementation. It is a process of 
reducing uncertainty through learning while progressively committing resources. This is why 
experimentation, prototypes, pilots, feedback loops, and staged investment are so valuable. They help 
organizations learn before the cost of being wrong becomes too high. 

Consider the following illustration: a national development agenda that combines education reform, 
research, industrial upgrading, digital capability, and institutional learning. The scenario shows that growth 
opportunities are rarely captured by one variable. Technology, people, incentives, workflow, leadership, and 
external conditions interact. If one complement is missing, the entire investment can underperform. This 
complementarity is a central insight of productivity research and digital transformation. Information 
technology, for example, often creates the greatest value when it is accompanied by organizational redesign, 
decentralized decision rights, new skills, and process innovation (Cohen & Levinthal, 1990). In other words, 
a new tool produces limited value when inserted into an old operating logic. 
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From a managerial perspective, the relevant question is not simply whether innovation exists but whether 
the organization has a repeatable conversion mechanism from knowledge to value. Such a mechanism 
includes sensing, prioritization, experimentation, resource allocation, implementation, measurement, and 
institutional learning. Each stage can become a bottleneck. Some organizations generate many ideas but 
cannot select; others select but cannot fund; others fund pilots but fail to scale; still others scale without 
measuring whether value was actually created. Innovation management therefore requires portfolio thinking 
and explicit governance rather than reliance on heroic individuals. 

The distributional dimension is equally important. Productivity growth can increase aggregate income while 
producing unequal effects across occupations, firms, and regions. New technologies may complement 
some workers and substitute for others. Large firms may adopt innovation faster than small firms because 
they possess data, capital, and specialist talent. Advanced regions may attract more skilled people and 
investment, reinforcing existing advantages. Intelligent growth must therefore include diffusion 
mechanisms, reskilling, infrastructure, competition, and institutional support. Inclusion is not separate from 
innovation policy; it shapes whether society can mobilize its full pool of talent and whether technological 
change maintains legitimacy. 

For education and capability development, long-term strategy must prioritize cumulative capability building 
across political and business cycles. Learning should increasingly be organized around the ability to transfer 
knowledge to unfamiliar situations. Students and professionals need opportunities to diagnose ambiguous 
problems, work with incomplete information, collaborate across disciplines, use data critically, and reflect 
on errors. In an AI-rich environment, this becomes even more important because routine production of text, 
code, analysis, or design can be partially automated. Human advantage shifts toward problem formulation, 
domain judgment, ethical reasoning, contextual understanding, and the ability to evaluate machine-
generated outputs. 

The public-policy perspective extends the same logic to an economy. Governments cannot directly 
command innovation, but they can influence the conditions under which experimentation becomes more or 
less likely: education quality, research infrastructure, intellectual property regimes, competition, 
procurement, standards, financing, connectivity, data governance, and the predictability of regulation. The 
challenge is to avoid both passivity and overcontrol. Successful innovation systems generally combine 
decentralized initiative with shared institutions that reduce uncertainty and build common capabilities. The 
state can be a catalyst, convenor, buyer, rule setter, and investor in foundational capacity without 
pretending to know every winning technology in advance. 

Ultimately, toward indonesia 2045 matters because long-run growth is cumulative. Skills built today affect 
the ability to absorb technology tomorrow; research networks built today shape future innovation; 
management practices determine whether new tools diffuse; and institutional trust influences the 
willingness of actors to collaborate. Growth therefore emerges from path-dependent learning. The most 
important strategic question is not only how to produce a temporary acceleration, but how to create a 
system that becomes better at learning, innovating, and adapting over time. Such a system transforms 
intelligence into innovation and innovation into a sustained increase in productive and social capability. 

37. Analytical Case Studies: From Intelligence to Growth 

Case A - AI in a Service Company 
Case A - AI in a Service Company illustrates how intelligence and innovation interact in practice. The scenario 
is that a professional-service company introduces generative AI for research, drafting, customer support, 
and internal knowledge search. At first glance the initiative may be described as a technology project, but 
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such a description is too narrow. The decisive variables include productivity, verification, knowledge quality, 
role redesign, data governance, and client trust. The case therefore demonstrates a fundamental principle: 
innovation performance depends on a configuration of complementary assets. Technical performance is 
necessary, but economic value appears only when workflows, skills, incentives, governance, and 
stakeholder expectations are aligned. 

The first analytical step is to define the outcome precisely. Organizations often begin innovation programs 
with a technology label rather than a performance problem. A clearer approach is to specify the baseline, 
desired improvement, user group, constraints, and metric of value. Depending on the case, value may mean 
shorter cycle time, lower defects, higher revenue, improved access, reduced energy intensity, better 
learning outcomes, or greater resilience. This discipline prevents technology from becoming an end in itself 
and creates a basis for comparing alternative solutions. 

The second step is to map uncertainty. Some uncertainties are technical: will the system work reliably? 
Others are behavioral: will employees or citizens adopt it? Still others are economic: will benefits exceed 
total cost? Regulatory, ethical, and security uncertainties may also be material. Different uncertainties 
require different tests. A prototype can test technical feasibility; a user trial can reveal adoption barriers; a 
controlled pilot can estimate operational effects; a scenario exercise can expose regulatory vulnerability. 
Intelligent innovation decomposes uncertainty rather than treating it as a single risk score. 

The third step is to identify complementary capabilities. New technology often performs poorly when data 
are fragmented, decision rights are unclear, employees are not trained, or incentives contradict the desired 
behavior. Complementarity also explains why copying another organization's technology rarely reproduces 
the same result. What appears to be a software advantage may actually be a combination of data, process 
design, managerial discipline, culture, and accumulated experience. Therefore, benchmarking should ask 
not only what tools leading organizations use but what organizational system makes those tools productive. 

The fourth step is to design governance that protects learning. Experiments need freedom, but they also need 
boundaries. Clear ownership, risk thresholds, documentation, escalation routes, and review criteria help 
teams move quickly without becoming reckless. In AI projects, for example, teams may need rules for 
sensitive data, human review, evaluation datasets, model changes, and communication of uncertainty. In 
public innovation, inclusion and procedural fairness may require additional safeguards. Governance should 
not eliminate uncertainty; it should make uncertainty manageable and visible. 

The fifth step is to prepare for diffusion. A successful pilot does not automatically scale. Scaling may expose 
new integration problems, capacity constraints, training needs, or differences among locations. The 
organization therefore needs a diffusion strategy: standards, playbooks, local adaptation, technical support, 
leadership sponsorship, and mechanisms for feedback. Scaling should preserve learning rather than freeze 
an early design. In this sense, diffusion is itself an innovation process because solutions must often be 
reconfigured for new contexts. 

The sixth step is to assess distributional and long-term effects. Productivity gains may alter roles, skill 
demand, supplier relationships, or regional patterns of activity. Responsible management anticipates these 
consequences instead of treating them as externalities. Reskilling, transition support, supplier 
development, accessibility, and environmental safeguards can improve both fairness and the durability of 
change. An innovation that creates short-term efficiency but destroys trust, degrades critical capability, or 
generates unmanageable dependence may reduce resilience. 

The final lesson is that intelligent growth is a learning loop. Evidence from implementation should update 
assumptions, strategy, and organizational routines. Projects should therefore end not merely with a financial 
report but with explicit learning: what worked, what failed, what surprised the team, what capability was 
created, and what should be changed before the next cycle. When this learning is captured and reused, one 
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innovation increases the probability of future innovation. That cumulative effect is the foundation of an 
intelligent organization and, at larger scale, an intelligent economy. 

Case B - Smart Manufacturing 
Case B - Smart Manufacturing illustrates how intelligence and innovation interact in practice. The scenario 
is that a manufacturer installs sensors, predictive-maintenance tools, and automated quality inspection 
across several plants. At first glance the initiative may be described as a technology project, but such a 
description is too narrow. The decisive variables include engineering capability, frontline learning, 
interoperability, process discipline, investment sequencing, and measurable productivity. The case 
therefore demonstrates a fundamental principle: innovation performance depends on a configuration of 
complementary assets. Technical performance is necessary, but economic value appears only when 
workflows, skills, incentives, governance, and stakeholder expectations are aligned. 

The first analytical step is to define the outcome precisely. Organizations often begin innovation programs 
with a technology label rather than a performance problem. A clearer approach is to specify the baseline, 
desired improvement, user group, constraints, and metric of value. Depending on the case, value may mean 
shorter cycle time, lower defects, higher revenue, improved access, reduced energy intensity, better 
learning outcomes, or greater resilience. This discipline prevents technology from becoming an end in itself 
and creates a basis for comparing alternative solutions. 

The second step is to map uncertainty. Some uncertainties are technical: will the system work reliably? 
Others are behavioral: will employees or citizens adopt it? Still others are economic: will benefits exceed 
total cost? Regulatory, ethical, and security uncertainties may also be material. Different uncertainties 
require different tests. A prototype can test technical feasibility; a user trial can reveal adoption barriers; a 
controlled pilot can estimate operational effects; a scenario exercise can expose regulatory vulnerability. 
Intelligent innovation decomposes uncertainty rather than treating it as a single risk score. 

The third step is to identify complementary capabilities. New technology often performs poorly when data 
are fragmented, decision rights are unclear, employees are not trained, or incentives contradict the desired 
behavior. Complementarity also explains why copying another organization's technology rarely reproduces 
the same result. What appears to be a software advantage may actually be a combination of data, process 
design, managerial discipline, culture, and accumulated experience. Therefore, benchmarking should ask 
not only what tools leading organizations use but what organizational system makes those tools productive. 

The fourth step is to design governance that protects learning. Experiments need freedom, but they also need 
boundaries. Clear ownership, risk thresholds, documentation, escalation routes, and review criteria help 
teams move quickly without becoming reckless. In AI projects, for example, teams may need rules for 
sensitive data, human review, evaluation datasets, model changes, and communication of uncertainty. In 
public innovation, inclusion and procedural fairness may require additional safeguards. Governance should 
not eliminate uncertainty; it should make uncertainty manageable and visible. 

The fifth step is to prepare for diffusion. A successful pilot does not automatically scale. Scaling may expose 
new integration problems, capacity constraints, training needs, or differences among locations. The 
organization therefore needs a diffusion strategy: standards, playbooks, local adaptation, technical support, 
leadership sponsorship, and mechanisms for feedback. Scaling should preserve learning rather than freeze 
an early design. In this sense, diffusion is itself an innovation process because solutions must often be 
reconfigured for new contexts. 

The sixth step is to assess distributional and long-term effects. Productivity gains may alter roles, skill 
demand, supplier relationships, or regional patterns of activity. Responsible management anticipates these 
consequences instead of treating them as externalities. Reskilling, transition support, supplier 
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development, accessibility, and environmental safeguards can improve both fairness and the durability of 
change. An innovation that creates short-term efficiency but destroys trust, degrades critical capability, or 
generates unmanageable dependence may reduce resilience. 

The final lesson is that intelligent growth is a learning loop. Evidence from implementation should update 
assumptions, strategy, and organizational routines. Projects should therefore end not merely with a financial 
report but with explicit learning: what worked, what failed, what surprised the team, what capability was 
created, and what should be changed before the next cycle. When this learning is captured and reused, one 
innovation increases the probability of future innovation. That cumulative effect is the foundation of an 
intelligent organization and, at larger scale, an intelligent economy. 

Case C - University Research Commercialization 
Case C - University Research Commercialization illustrates how intelligence and innovation interact in 
practice. The scenario is that a university research group develops a promising applied technology but lacks 
industry partners, product-development capability, and commercialization finance. At first glance the 
initiative may be described as a technology project, but such a description is too narrow. The decisive 
variables include research incentives, technology transfer, absorptive capacity, intellectual property, 
entrepreneurship, and ecosystem connection. The case therefore demonstrates a fundamental principle: 
innovation performance depends on a configuration of complementary assets. Technical performance is 
necessary, but economic value appears only when workflows, skills, incentives, governance, and 
stakeholder expectations are aligned. 

The first analytical step is to define the outcome precisely. Organizations often begin innovation programs 
with a technology label rather than a performance problem. A clearer approach is to specify the baseline, 
desired improvement, user group, constraints, and metric of value. Depending on the case, value may mean 
shorter cycle time, lower defects, higher revenue, improved access, reduced energy intensity, better 
learning outcomes, or greater resilience. This discipline prevents technology from becoming an end in itself 
and creates a basis for comparing alternative solutions. 

The second step is to map uncertainty. Some uncertainties are technical: will the system work reliably? 
Others are behavioral: will employees or citizens adopt it? Still others are economic: will benefits exceed 
total cost? Regulatory, ethical, and security uncertainties may also be material. Different uncertainties 
require different tests. A prototype can test technical feasibility; a user trial can reveal adoption barriers; a 
controlled pilot can estimate operational effects; a scenario exercise can expose regulatory vulnerability. 
Intelligent innovation decomposes uncertainty rather than treating it as a single risk score. 

The third step is to identify complementary capabilities. New technology often performs poorly when data 
are fragmented, decision rights are unclear, employees are not trained, or incentives contradict the desired 
behavior. Complementarity also explains why copying another organization's technology rarely reproduces 
the same result. What appears to be a software advantage may actually be a combination of data, process 
design, managerial discipline, culture, and accumulated experience. Therefore, benchmarking should ask 
not only what tools leading organizations use but what organizational system makes those tools productive. 

The fourth step is to design governance that protects learning. Experiments need freedom, but they also need 
boundaries. Clear ownership, risk thresholds, documentation, escalation routes, and review criteria help 
teams move quickly without becoming reckless. In AI projects, for example, teams may need rules for 
sensitive data, human review, evaluation datasets, model changes, and communication of uncertainty. In 
public innovation, inclusion and procedural fairness may require additional safeguards. Governance should 
not eliminate uncertainty; it should make uncertainty manageable and visible. 
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The fifth step is to prepare for diffusion. A successful pilot does not automatically scale. Scaling may expose 
new integration problems, capacity constraints, training needs, or differences among locations. The 
organization therefore needs a diffusion strategy: standards, playbooks, local adaptation, technical support, 
leadership sponsorship, and mechanisms for feedback. Scaling should preserve learning rather than freeze 
an early design. In this sense, diffusion is itself an innovation process because solutions must often be 
reconfigured for new contexts. 

The sixth step is to assess distributional and long-term effects. Productivity gains may alter roles, skill 
demand, supplier relationships, or regional patterns of activity. Responsible management anticipates these 
consequences instead of treating them as externalities. Reskilling, transition support, supplier 
development, accessibility, and environmental safeguards can improve both fairness and the durability of 
change. An innovation that creates short-term efficiency but destroys trust, degrades critical capability, or 
generates unmanageable dependence may reduce resilience. 

The final lesson is that intelligent growth is a learning loop. Evidence from implementation should update 
assumptions, strategy, and organizational routines. Projects should therefore end not merely with a financial 
report but with explicit learning: what worked, what failed, what surprised the team, what capability was 
created, and what should be changed before the next cycle. When this learning is captured and reused, one 
innovation increases the probability of future innovation. That cumulative effect is the foundation of an 
intelligent organization and, at larger scale, an intelligent economy. 

Case D - SME Upgrading 
Case D - SME Upgrading illustrates how intelligence and innovation interact in practice. The scenario is that 
a medium-sized local enterprise begins digitalizing inventory, finance, marketing, procurement, and 
customer relationships. At first glance the initiative may be described as a technology project, but such a 
description is too narrow. The decisive variables include managerial capability, affordable technology, 
employee adoption, cash-flow constraints, cybersecurity, and incremental innovation. The case therefore 
demonstrates a fundamental principle: innovation performance depends on a configuration of 
complementary assets. Technical performance is necessary, but economic value appears only when 
workflows, skills, incentives, governance, and stakeholder expectations are aligned. 

The first analytical step is to define the outcome precisely. Organizations often begin innovation programs 
with a technology label rather than a performance problem. A clearer approach is to specify the baseline, 
desired improvement, user group, constraints, and metric of value. Depending on the case, value may mean 
shorter cycle time, lower defects, higher revenue, improved access, reduced energy intensity, better 
learning outcomes, or greater resilience. This discipline prevents technology from becoming an end in itself 
and creates a basis for comparing alternative solutions. 

The second step is to map uncertainty. Some uncertainties are technical: will the system work reliably? 
Others are behavioral: will employees or citizens adopt it? Still others are economic: will benefits exceed 
total cost? Regulatory, ethical, and security uncertainties may also be material. Different uncertainties 
require different tests. A prototype can test technical feasibility; a user trial can reveal adoption barriers; a 
controlled pilot can estimate operational effects; a scenario exercise can expose regulatory vulnerability. 
Intelligent innovation decomposes uncertainty rather than treating it as a single risk score. 

The third step is to identify complementary capabilities. New technology often performs poorly when data 
are fragmented, decision rights are unclear, employees are not trained, or incentives contradict the desired 
behavior. Complementarity also explains why copying another organization's technology rarely reproduces 
the same result. What appears to be a software advantage may actually be a combination of data, process 
design, managerial discipline, culture, and accumulated experience. Therefore, benchmarking should ask 
not only what tools leading organizations use but what organizational system makes those tools productive. 



Prof Ir Rudy C Tarumingkeng, PhD  |  Menggerakkan Pertumbuhan melalui Kecerdasan dan Inovasi 
 
 
 

Page 74 

The fourth step is to design governance that protects learning. Experiments need freedom, but they also need 
boundaries. Clear ownership, risk thresholds, documentation, escalation routes, and review criteria help 
teams move quickly without becoming reckless. In AI projects, for example, teams may need rules for 
sensitive data, human review, evaluation datasets, model changes, and communication of uncertainty. In 
public innovation, inclusion and procedural fairness may require additional safeguards. Governance should 
not eliminate uncertainty; it should make uncertainty manageable and visible. 

The fifth step is to prepare for diffusion. A successful pilot does not automatically scale. Scaling may expose 
new integration problems, capacity constraints, training needs, or differences among locations. The 
organization therefore needs a diffusion strategy: standards, playbooks, local adaptation, technical support, 
leadership sponsorship, and mechanisms for feedback. Scaling should preserve learning rather than freeze 
an early design. In this sense, diffusion is itself an innovation process because solutions must often be 
reconfigured for new contexts. 

The sixth step is to assess distributional and long-term effects. Productivity gains may alter roles, skill 
demand, supplier relationships, or regional patterns of activity. Responsible management anticipates these 
consequences instead of treating them as externalities. Reskilling, transition support, supplier 
development, accessibility, and environmental safeguards can improve both fairness and the durability of 
change. An innovation that creates short-term efficiency but destroys trust, degrades critical capability, or 
generates unmanageable dependence may reduce resilience. 

The final lesson is that intelligent growth is a learning loop. Evidence from implementation should update 
assumptions, strategy, and organizational routines. Projects should therefore end not merely with a financial 
report but with explicit learning: what worked, what failed, what surprised the team, what capability was 
created, and what should be changed before the next cycle. When this learning is captured and reused, one 
innovation increases the probability of future innovation. That cumulative effect is the foundation of an 
intelligent organization and, at larger scale, an intelligent economy. 

Case E - Innovative Local Government 
Case E - Innovative Local Government illustrates how intelligence and innovation interact in practice. The 
scenario is that a local government redesigns a public service around citizen needs and experiments with 
integrated digital delivery. At first glance the initiative may be described as a technology project, but such a 
description is too narrow. The decisive variables include public value, inclusion, procurement, data sharing, 
privacy, accountability, and institutional learning. The case therefore demonstrates a fundamental principle: 
innovation performance depends on a configuration of complementary assets. Technical performance is 
necessary, but economic value appears only when workflows, skills, incentives, governance, and 
stakeholder expectations are aligned. 

The first analytical step is to define the outcome precisely. Organizations often begin innovation programs 
with a technology label rather than a performance problem. A clearer approach is to specify the baseline, 
desired improvement, user group, constraints, and metric of value. Depending on the case, value may mean 
shorter cycle time, lower defects, higher revenue, improved access, reduced energy intensity, better 
learning outcomes, or greater resilience. This discipline prevents technology from becoming an end in itself 
and creates a basis for comparing alternative solutions. 

The second step is to map uncertainty. Some uncertainties are technical: will the system work reliably? 
Others are behavioral: will employees or citizens adopt it? Still others are economic: will benefits exceed 
total cost? Regulatory, ethical, and security uncertainties may also be material. Different uncertainties 
require different tests. A prototype can test technical feasibility; a user trial can reveal adoption barriers; a 
controlled pilot can estimate operational effects; a scenario exercise can expose regulatory vulnerability. 
Intelligent innovation decomposes uncertainty rather than treating it as a single risk score. 
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The third step is to identify complementary capabilities. New technology often performs poorly when data 
are fragmented, decision rights are unclear, employees are not trained, or incentives contradict the desired 
behavior. Complementarity also explains why copying another organization's technology rarely reproduces 
the same result. What appears to be a software advantage may actually be a combination of data, process 
design, managerial discipline, culture, and accumulated experience. Therefore, benchmarking should ask 
not only what tools leading organizations use but what organizational system makes those tools productive. 

The fourth step is to design governance that protects learning. Experiments need freedom, but they also need 
boundaries. Clear ownership, risk thresholds, documentation, escalation routes, and review criteria help 
teams move quickly without becoming reckless. In AI projects, for example, teams may need rules for 
sensitive data, human review, evaluation datasets, model changes, and communication of uncertainty. In 
public innovation, inclusion and procedural fairness may require additional safeguards. Governance should 
not eliminate uncertainty; it should make uncertainty manageable and visible. 

The fifth step is to prepare for diffusion. A successful pilot does not automatically scale. Scaling may expose 
new integration problems, capacity constraints, training needs, or differences among locations. The 
organization therefore needs a diffusion strategy: standards, playbooks, local adaptation, technical support, 
leadership sponsorship, and mechanisms for feedback. Scaling should preserve learning rather than freeze 
an early design. In this sense, diffusion is itself an innovation process because solutions must often be 
reconfigured for new contexts. 

The sixth step is to assess distributional and long-term effects. Productivity gains may alter roles, skill 
demand, supplier relationships, or regional patterns of activity. Responsible management anticipates these 
consequences instead of treating them as externalities. Reskilling, transition support, supplier 
development, accessibility, and environmental safeguards can improve both fairness and the durability of 
change. An innovation that creates short-term efficiency but destroys trust, degrades critical capability, or 
generates unmanageable dependence may reduce resilience. 

The final lesson is that intelligent growth is a learning loop. Evidence from implementation should update 
assumptions, strategy, and organizational routines. Projects should therefore end not merely with a financial 
report but with explicit learning: what worked, what failed, what surprised the team, what capability was 
created, and what should be changed before the next cycle. When this learning is captured and reused, one 
innovation increases the probability of future innovation. That cumulative effect is the foundation of an 
intelligent organization and, at larger scale, an intelligent economy. 

Case F - Green Growth 
Case F - Green Growth illustrates how intelligence and innovation interact in practice. The scenario is that 
an industrial cluster faces pressure to reduce emissions, energy costs, water use, and material waste. At 
first glance the initiative may be described as a technology project, but such a description is too narrow. The 
decisive variables include green technology, process innovation, financing, standards, measurement, and 
competitiveness. The case therefore demonstrates a fundamental principle: innovation performance 
depends on a configuration of complementary assets. Technical performance is necessary, but economic 
value appears only when workflows, skills, incentives, governance, and stakeholder expectations are 
aligned. 

The first analytical step is to define the outcome precisely. Organizations often begin innovation programs 
with a technology label rather than a performance problem. A clearer approach is to specify the baseline, 
desired improvement, user group, constraints, and metric of value. Depending on the case, value may mean 
shorter cycle time, lower defects, higher revenue, improved access, reduced energy intensity, better 
learning outcomes, or greater resilience. This discipline prevents technology from becoming an end in itself 
and creates a basis for comparing alternative solutions. 
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The second step is to map uncertainty. Some uncertainties are technical: will the system work reliably? 
Others are behavioral: will employees or citizens adopt it? Still others are economic: will benefits exceed 
total cost? Regulatory, ethical, and security uncertainties may also be material. Different uncertainties 
require different tests. A prototype can test technical feasibility; a user trial can reveal adoption barriers; a 
controlled pilot can estimate operational effects; a scenario exercise can expose regulatory vulnerability. 
Intelligent innovation decomposes uncertainty rather than treating it as a single risk score. 

The third step is to identify complementary capabilities. New technology often performs poorly when data 
are fragmented, decision rights are unclear, employees are not trained, or incentives contradict the desired 
behavior. Complementarity also explains why copying another organization's technology rarely reproduces 
the same result. What appears to be a software advantage may actually be a combination of data, process 
design, managerial discipline, culture, and accumulated experience. Therefore, benchmarking should ask 
not only what tools leading organizations use but what organizational system makes those tools productive. 

The fourth step is to design governance that protects learning. Experiments need freedom, but they also need 
boundaries. Clear ownership, risk thresholds, documentation, escalation routes, and review criteria help 
teams move quickly without becoming reckless. In AI projects, for example, teams may need rules for 
sensitive data, human review, evaluation datasets, model changes, and communication of uncertainty. In 
public innovation, inclusion and procedural fairness may require additional safeguards. Governance should 
not eliminate uncertainty; it should make uncertainty manageable and visible. 

The fifth step is to prepare for diffusion. A successful pilot does not automatically scale. Scaling may expose 
new integration problems, capacity constraints, training needs, or differences among locations. The 
organization therefore needs a diffusion strategy: standards, playbooks, local adaptation, technical support, 
leadership sponsorship, and mechanisms for feedback. Scaling should preserve learning rather than freeze 
an early design. In this sense, diffusion is itself an innovation process because solutions must often be 
reconfigured for new contexts. 

The sixth step is to assess distributional and long-term effects. Productivity gains may alter roles, skill 
demand, supplier relationships, or regional patterns of activity. Responsible management anticipates these 
consequences instead of treating them as externalities. Reskilling, transition support, supplier 
development, accessibility, and environmental safeguards can improve both fairness and the durability of 
change. An innovation that creates short-term efficiency but destroys trust, degrades critical capability, or 
generates unmanageable dependence may reduce resilience. 

The final lesson is that intelligent growth is a learning loop. Evidence from implementation should update 
assumptions, strategy, and organizational routines. Projects should therefore end not merely with a financial 
report but with explicit learning: what worked, what failed, what surprised the team, what capability was 
created, and what should be changed before the next cycle. When this learning is captured and reused, one 
innovation increases the probability of future innovation. That cumulative effect is the foundation of an 
intelligent organization and, at larger scale, an intelligent economy. 

Case G - Local AI Startup 
Case G - Local AI Startup illustrates how intelligence and innovation interact in practice. The scenario is that 
a startup develops an AI solution tailored to Indonesian language and sector-specific workflows. At first 
glance the initiative may be described as a technology project, but such a description is too narrow. The 
decisive variables include data access, model evaluation, market discovery, compute constraints, trust, and 
local capability. The case therefore demonstrates a fundamental principle: innovation performance 
depends on a configuration of complementary assets. Technical performance is necessary, but economic 
value appears only when workflows, skills, incentives, governance, and stakeholder expectations are 
aligned. 
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The first analytical step is to define the outcome precisely. Organizations often begin innovation programs 
with a technology label rather than a performance problem. A clearer approach is to specify the baseline, 
desired improvement, user group, constraints, and metric of value. Depending on the case, value may mean 
shorter cycle time, lower defects, higher revenue, improved access, reduced energy intensity, better 
learning outcomes, or greater resilience. This discipline prevents technology from becoming an end in itself 
and creates a basis for comparing alternative solutions. 

The second step is to map uncertainty. Some uncertainties are technical: will the system work reliably? 
Others are behavioral: will employees or citizens adopt it? Still others are economic: will benefits exceed 
total cost? Regulatory, ethical, and security uncertainties may also be material. Different uncertainties 
require different tests. A prototype can test technical feasibility; a user trial can reveal adoption barriers; a 
controlled pilot can estimate operational effects; a scenario exercise can expose regulatory vulnerability. 
Intelligent innovation decomposes uncertainty rather than treating it as a single risk score. 

The third step is to identify complementary capabilities. New technology often performs poorly when data 
are fragmented, decision rights are unclear, employees are not trained, or incentives contradict the desired 
behavior. Complementarity also explains why copying another organization's technology rarely reproduces 
the same result. What appears to be a software advantage may actually be a combination of data, process 
design, managerial discipline, culture, and accumulated experience. Therefore, benchmarking should ask 
not only what tools leading organizations use but what organizational system makes those tools productive. 

The fourth step is to design governance that protects learning. Experiments need freedom, but they also need 
boundaries. Clear ownership, risk thresholds, documentation, escalation routes, and review criteria help 
teams move quickly without becoming reckless. In AI projects, for example, teams may need rules for 
sensitive data, human review, evaluation datasets, model changes, and communication of uncertainty. In 
public innovation, inclusion and procedural fairness may require additional safeguards. Governance should 
not eliminate uncertainty; it should make uncertainty manageable and visible. 

The fifth step is to prepare for diffusion. A successful pilot does not automatically scale. Scaling may expose 
new integration problems, capacity constraints, training needs, or differences among locations. The 
organization therefore needs a diffusion strategy: standards, playbooks, local adaptation, technical support, 
leadership sponsorship, and mechanisms for feedback. Scaling should preserve learning rather than freeze 
an early design. In this sense, diffusion is itself an innovation process because solutions must often be 
reconfigured for new contexts. 

The sixth step is to assess distributional and long-term effects. Productivity gains may alter roles, skill 
demand, supplier relationships, or regional patterns of activity. Responsible management anticipates these 
consequences instead of treating them as externalities. Reskilling, transition support, supplier 
development, accessibility, and environmental safeguards can improve both fairness and the durability of 
change. An innovation that creates short-term efficiency but destroys trust, degrades critical capability, or 
generates unmanageable dependence may reduce resilience. 

The final lesson is that intelligent growth is a learning loop. Evidence from implementation should update 
assumptions, strategy, and organizational routines. Projects should therefore end not merely with a financial 
report but with explicit learning: what worked, what failed, what surprised the team, what capability was 
created, and what should be changed before the next cycle. When this learning is captured and reused, one 
innovation increases the probability of future innovation. That cumulative effect is the foundation of an 
intelligent organization and, at larger scale, an intelligent economy. 
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Case H - Reskilling under Automation 
Case H - Reskilling under Automation illustrates how intelligence and innovation interact in practice. The 
scenario is that an organization automates routine administrative work while demand grows for analytical, 
relational, and supervisory roles. At first glance the initiative may be described as a technology project, but 
such a description is too narrow. The decisive variables include job redesign, learning pathways, employee 
trust, human-AI complementarity, and transition management. The case therefore demonstrates a 
fundamental principle: innovation performance depends on a configuration of complementary assets. 
Technical performance is necessary, but economic value appears only when workflows, skills, incentives, 
governance, and stakeholder expectations are aligned. 

The first analytical step is to define the outcome precisely. Organizations often begin innovation programs 
with a technology label rather than a performance problem. A clearer approach is to specify the baseline, 
desired improvement, user group, constraints, and metric of value. Depending on the case, value may mean 
shorter cycle time, lower defects, higher revenue, improved access, reduced energy intensity, better 
learning outcomes, or greater resilience. This discipline prevents technology from becoming an end in itself 
and creates a basis for comparing alternative solutions. 

The second step is to map uncertainty. Some uncertainties are technical: will the system work reliably? 
Others are behavioral: will employees or citizens adopt it? Still others are economic: will benefits exceed 
total cost? Regulatory, ethical, and security uncertainties may also be material. Different uncertainties 
require different tests. A prototype can test technical feasibility; a user trial can reveal adoption barriers; a 
controlled pilot can estimate operational effects; a scenario exercise can expose regulatory vulnerability. 
Intelligent innovation decomposes uncertainty rather than treating it as a single risk score. 

The third step is to identify complementary capabilities. New technology often performs poorly when data 
are fragmented, decision rights are unclear, employees are not trained, or incentives contradict the desired 
behavior. Complementarity also explains why copying another organization's technology rarely reproduces 
the same result. What appears to be a software advantage may actually be a combination of data, process 
design, managerial discipline, culture, and accumulated experience. Therefore, benchmarking should ask 
not only what tools leading organizations use but what organizational system makes those tools productive. 

The fourth step is to design governance that protects learning. Experiments need freedom, but they also need 
boundaries. Clear ownership, risk thresholds, documentation, escalation routes, and review criteria help 
teams move quickly without becoming reckless. In AI projects, for example, teams may need rules for 
sensitive data, human review, evaluation datasets, model changes, and communication of uncertainty. In 
public innovation, inclusion and procedural fairness may require additional safeguards. Governance should 
not eliminate uncertainty; it should make uncertainty manageable and visible. 

The fifth step is to prepare for diffusion. A successful pilot does not automatically scale. Scaling may expose 
new integration problems, capacity constraints, training needs, or differences among locations. The 
organization therefore needs a diffusion strategy: standards, playbooks, local adaptation, technical support, 
leadership sponsorship, and mechanisms for feedback. Scaling should preserve learning rather than freeze 
an early design. In this sense, diffusion is itself an innovation process because solutions must often be 
reconfigured for new contexts. 

The sixth step is to assess distributional and long-term effects. Productivity gains may alter roles, skill 
demand, supplier relationships, or regional patterns of activity. Responsible management anticipates these 
consequences instead of treating them as externalities. Reskilling, transition support, supplier 
development, accessibility, and environmental safeguards can improve both fairness and the durability of 
change. An innovation that creates short-term efficiency but destroys trust, degrades critical capability, or 
generates unmanageable dependence may reduce resilience. 
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The final lesson is that intelligent growth is a learning loop. Evidence from implementation should update 
assumptions, strategy, and organizational routines. Projects should therefore end not merely with a financial 
report but with explicit learning: what worked, what failed, what surprised the team, what capability was 
created, and what should be changed before the next cycle. When this learning is captured and reused, one 
innovation increases the probability of future innovation. That cumulative effect is the foundation of an 
intelligent organization and, at larger scale, an intelligent economy. 

38. The I2G Implementation Framework: Intelligence-Innovation-Growth 
The proposed I2G framework begins with INTELLIGENCE. An organization must be able to sense what 
matters before it can innovate effectively. This involves environmental scanning, customer insight, 
operational data, scientific and technological awareness, frontline knowledge, and strategic dialogue. 
Intelligence is not the accumulation of reports. Its purpose is to reduce ignorance about relevant changes 
and to improve the quality of questions. A useful intelligence system therefore combines quantitative data 
with qualitative interpretation and ensures that uncomfortable information can travel upward rather than 
being filtered by hierarchy. 

The second component is INTERPRETATION. Signals become useful only when organizations can develop 
plausible explanations and distinguish noise from meaningful change. Interpretation benefits from cognitive 
diversity, domain expertise, and explicit comparison of competing hypotheses. AI can support this process 
by summarizing large information sets, detecting patterns, or generating alternatives, but human judgment 
remains essential for context, causality, ethics, and strategic meaning. Organizations should deliberately 
create forums where data, experience, and different perspectives can interact. 

The third component is IDEATION AND DESIGN. Once a significant problem or opportunity has been framed, 
teams generate alternative responses. The quality of innovation improves when ideation is constrained by 
real needs, technical possibilities, business logic, and stakeholder impact. Design methods can help teams 
move between divergent exploration and convergent selection. At this stage, organizations should avoid 
premature attachment to a single solution. The objective is not to defend an idea but to discover which 
concept can create the most robust value under real conditions. 

The fourth component is EXPERIMENTATION. Uncertain assumptions should be tested at the lowest 
responsible cost. Experiments may take the form of prototypes, simulations, A/B tests, sandbox 
deployments, process trials, limited regional launches, or structured user research. Each experiment should 
specify what is being learned and what evidence would change the decision. This discipline distinguishes 
experimentation from random trial and error. It also creates a culture in which a well-designed test can be 
valuable even when the original hypothesis is rejected. 

The fifth component is INTEGRATION. Innovations must be connected with operations, budgets, workforce 
systems, cybersecurity, data architecture, compliance, customer channels, and leadership routines. Many 
promising innovations fail at this stage because they remain peripheral projects. Integration requires 
process ownership and often requires retiring old routines, not simply adding new ones. It is therefore both 
a technical and political process: resources and decision rights must shift, roles may change, and leaders 
must resolve conflicts between legacy performance metrics and new operating models. 

The sixth component is DIFFUSION. Growth effects appear when successful improvements spread beyond 
the original team or organization. Within firms, diffusion depends on standardization, training, incentives, 
modular systems, and peer learning. Across an economy, diffusion depends on competition, supply chains, 
professional networks, skilled labor mobility, advisory services, standards, digital infrastructure, and access 
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to finance. A national innovation strategy should therefore distinguish frontier creation from broad adoption. 
Both are necessary, but they require different instruments. 

The seventh component is GOVERNANCE. Intelligence and innovation create new capabilities, but 
capabilities can be misused or generate unintended effects. Governance aligns innovation with law, ethics, 
safety, security, public interest, and organizational purpose. In the AI era, governance includes data 
protection, model evaluation, explainability where appropriate, human oversight, incident response, vendor 
accountability, and monitoring of downstream impacts. Governance should be built into the innovation 
lifecycle rather than added after deployment. 

The eighth component is LEARNING AND RENEWAL. The I2G cycle closes when outcomes feed back into 
strategy and capability development. Measures should include not only financial returns but learning 
velocity, adoption, quality, resilience, human capability, environmental outcomes, and stakeholder trust. 
Organizations should ask whether an innovation created reusable assets such as data, talent, platforms, 
partnerships, or new routines. These assets can make the next innovation easier and faster, creating 
increasing returns to learning. 

At the national level, I2G can be translated into a policy architecture. Intelligence corresponds to data, 
foresight, research, and policy evaluation. Innovation corresponds to R&D, entrepreneurship, industrial 
upgrading, and public-sector experimentation. Growth corresponds to diffusion, productivity, new firms, 
better jobs, regional development, and improved public services. The framework highlights that no single 
ministry or institution can deliver intelligent growth alone. Coordination must be problem-centered and 
supported by shared metrics. 

The strength of I2G lies in its systemic logic. It does not assume that more R&D automatically generates 
growth, that AI automatically produces productivity, or that entrepreneurship automatically creates quality 
employment. Instead, it focuses on conversion rates between stages. How much intelligence becomes 
useful insight? How much insight becomes experimentation? How many experiments become adopted 
innovations? How widely do successful innovations diffuse? What capabilities remain after 
implementation? Improving these conversion rates is a practical agenda for managers and policymakers 
alike. 

39. Strategic Agenda for Indonesia: 2026-2045 
Indonesia's long-term growth challenge can be framed as a transition from an economy that benefits 
strongly from scale, resources, urbanization, and expanding markets toward one that also generates 
sustained productivity through knowledge, technology, innovation, and sophisticated organizational 
capability. The transition is cumulative and cannot be compressed into a single policy cycle. Education 
quality, research ecosystems, management capability, industrial learning, digital infrastructure, 
competition, and institutional trust all take time to build. The strategic implication is that national policy 
should emphasize capability accumulation with measurable milestones rather than rely exclusively on 
headline projects. 

The first priority is foundational learning. Advanced innovation rests on literacy, numeracy, scientific 
reasoning, digital competence, and the ability to learn independently. Higher education and vocational 
systems then need to deepen domain expertise while strengthening project-based problem solving, 
communication, data use, entrepreneurship, and ethical judgment. In an AI-rich economy, the objective 
should not be to train everyone as a machine-learning engineer. It should be to ensure that workers in many 
professions can use AI appropriately, understand its limitations, and combine it with domain knowledge. 
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The second priority is research and absorptive capacity. Indonesia needs strong research institutions not 
only to produce original discoveries but also to understand global technological developments and adapt 
them to local needs. Mission-oriented research can be especially valuable where national problems are 
large and markets alone underinvest, such as food resilience, tropical health, biodiversity, maritime 
systems, energy transition, disaster management, and local-language technologies. Research policy should 
reward quality, collaboration, reproducibility, and pathways to impact without reducing scholarship to 
short-term commercialization. 

The third priority is firm-level productivity. Large differences in management quality, digitalization, 
technology adoption, and workforce capability can create substantial productivity gaps. Programs for SMEs 
should therefore focus on practical upgrading: bookkeeping, quality management, process mapping, digital 
sales, cybersecurity, inventory systems, energy efficiency, and supervisory capability. Technology vouchers 
or subsidies are useful only when paired with diagnosis, trusted advisory support, and measurement of 
outcomes. The objective is to build the organization's capacity to continue improving after the program ends. 

The fourth priority is innovation finance. Different stages of innovation require different types of capital. Basic 
research, applied research, startup formation, early commercialization, industrial demonstration, scale-up, 
and SME modernization have distinct risk profiles and time horizons. A mature ecosystem combines public 
research funding, private equity, venture capital, bank finance, corporate investment, procurement, 
guarantees, and blended mechanisms. Public intervention should address genuine financing gaps while 
maintaining disciplined selection and evaluation. 

The fifth priority is digital and AI capability. Connectivity remains foundational, but the next layer concerns 
cloud access, interoperable data infrastructure, cybersecurity, trusted digital identity, computing 
resources, and AI skills. Strategic capability does not require technological isolation. It requires enough 
domestic competence to evaluate systems, negotiate with vendors, protect sensitive interests, adapt 
solutions, and create locally relevant innovation. Open standards, talent mobility, research collaboration, 
and diversified partnerships can strengthen resilience. 

The sixth priority is better innovation governance. Fragmentation is costly when multiple programs pursue 
similar objectives without shared metrics, interoperable data, or clear learning mechanisms. Government 
can improve innovation policy through mission portfolios, transparent evaluation, sunset and renewal rules, 
regulatory sandboxes where appropriate, and stronger use of public procurement as a demand signal for 
innovation. Policy itself should be treated as an experimental and learning activity, with evidence used to 
scale what works and stop what does not. 

The seventh priority is regional capability. Indonesia's geography means that innovation cannot be 
concentrated indefinitely in a few metropolitan centers. Regional universities, vocational institutions, local 
industries, governments, and communities should be connected around distinctive opportunities. Coastal 
regions may develop maritime and fisheries capabilities; agricultural areas may specialize in food 
technology and logistics; manufacturing corridors may deepen engineering and supplier capability; tourism 
regions may innovate in experience, sustainability, and digital services. Regional strategy should build from 
local assets while connecting them to national and global knowledge networks. 

The eighth priority is green and resilient growth. Climate risk, resource pressure, and global decarbonization 
will increasingly shape competitiveness. Innovation in renewable energy, grid systems, circular economy, 
low-carbon industry, sustainable agriculture, water management, biodiversity, and climate adaptation can 
create both defensive and offensive opportunities. Indonesia's natural assets make environmental 
governance particularly important. Growth that degrades the ecological systems on which communities 
depend is not intelligent growth because it shifts costs into the future. 
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The ninth priority is leadership and institutional continuity. Long-term capability building requires 
consistency across leadership transitions. Institutions need professional systems, credible data, 
transparent objectives, and learning mechanisms that survive individual officeholders. Public and private 
leaders should communicate that innovation is not synonymous with novelty. The purpose is to solve 
important problems and create durable value. This discipline helps prevent cycles of enthusiasm in which 
new technologies are announced before organizational readiness and outcomes are understood. 

The final priority is inclusion. Growth through intelligence and innovation should broaden the ability of 
citizens to participate in productive economic life. This includes access to quality education, reskilling, 
digital infrastructure, finance, entrepreneurship, and regional opportunity. It also includes mechanisms to 
help workers and communities navigate technological transitions. Inclusion is economically valuable 
because talent is widely distributed even when opportunity is not. An innovation system that draws 
intelligence from a broader population expands the nation's problem-solving capacity. 

By 2045, success should therefore be judged not only by the size of the economy but by the depth of its 
capabilities. Can Indonesian firms innovate and scale? Can universities generate and translate knowledge? 
Can workers adapt to technological change? Can public institutions learn from evidence? Can regions build 
distinctive strengths? Can AI be used productively and responsibly? Can environmental value be protected 
while living standards rise? These questions define a richer conception of development—one in which 
growth is the outcome of an increasingly intelligent and innovative society. 

Conclusion 
Growth is ultimately a process of expanding productive and social capability. Capital, technology, and 
markets remain essential, but their contribution depends on intelligence: the capacity to understand 
problems, coordinate action, learn from evidence, and adapt. Innovation is the conversion mechanism that 
turns that intelligence into new value. When innovations diffuse, they raise productivity and alter the 
opportunity set for firms, workers, and communities. The chain from intelligence to innovation to growth is 
therefore both an economic mechanism and a managerial discipline. 

Artificial intelligence makes this framework more urgent rather than obsolete. AI can accelerate search, 
analysis, prediction, communication, design, and automation, but it does not remove the need for human 
judgment, organizational learning, institutions, or strategy. Its value depends on complementary assets and 
on the quality of governance. The organizations that benefit most are likely to be those that know how to 
redesign work, improve data, develop people, experiment responsibly, and learn faster. The countries that 
benefit most will be those that combine technological access with broad capability building. 

For Indonesia, the opportunity is substantial. A large market, diverse economic base, expanding digital 
adoption, strategic natural resources, and a young population create favorable conditions. The decisive 
issue is conversion: converting education into capability, research into knowledge, knowledge into 
innovation, innovation into productivity, digitalization into organizational improvement, and economic 
growth into broad improvements in human welfare. This conversion requires institutions that connect rather 
than fragment, leaders who value learning, firms that invest in capability, and universities that engage deeply 
with society while protecting intellectual rigor. 

The deepest message of intelligent growth is that sustainable progress is not produced by technology alone. 
It is produced when people and institutions become better at using knowledge to solve meaningful 
problems. Societies that cultivate curiosity, competence, experimentation, trust, responsibility, and 
collaboration create a renewable source of growth because each cycle of learning increases the capacity for 
the next. Intelligence then becomes more than cognitive ability, innovation becomes more than novelty, and 
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growth becomes more than a statistic: together they form a pathway toward a more capable, resilient, 
inclusive, and forward-looking society. 

Glossary 
Absorptive capacity: The ability of an organization to recognize the value of external knowledge, 
assimilate it, and apply it productively. 

Artificial intelligence (AI): Computational systems capable of performing tasks associated with 
perception, prediction, language, reasoning support, content generation, or decision assistance. 

Augmentation: The use of technology to expand or complement human capability rather than simply 
replace human work. 

Collective intelligence: Problem-solving and learning capacity that emerges from interaction among 
multiple people, groups, or systems. 

Creative destruction: The process through which innovation creates new economic structures while 
displacing older technologies, firms, or business models. 

Data governance: Policies, roles, standards, and processes that ensure data quality, security, 
accessibility, accountability, and appropriate use. 

Design thinking: A human-centered approach to problem framing, ideation, prototyping, testing, and 
iterative solution development. 

Diffusion: The spread and adoption of technologies, practices, or innovations across firms, sectors, 
regions, or populations. 

Dynamic capabilities: Organizational abilities to sense change, seize opportunities, and transform 
resources and routines in changing environments. 

Entrepreneurship: The process of discovering, creating, testing, and organizing opportunities under 
uncertainty. 

Experimentation: Structured testing designed to reduce uncertainty and generate evidence for decisions. 

Frugal innovation: The development of affordable, resource-efficient solutions designed for contexts with 
significant constraints. 

General-purpose technology: A technology with broad applicability, continuing improvement potential, 
and complementary innovation across many sectors. 

Green innovation: Innovation that improves economic value while reducing environmental harm or 
strengthening ecological resilience. 

Human capital: Knowledge, skills, health, experience, and capabilities embodied in people that contribute 
to productive activity. 

Human intelligence: The capacity for reasoning, learning, creativity, judgment, empathy, contextual 
understanding, and purposeful action. 

Innovation: The implementation and diffusion of a new or significantly improved product, service, process, 
organizational method, or business model that creates value. 

Innovation ecosystem: A network of firms, universities, government, finance, intermediaries, and 
communities whose interactions shape innovation. 
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Intangible capital: Non-physical productive assets such as software, data, brands, organizational 
routines, intellectual property, and human capability. 

Knowledge economy: An economy in which knowledge creation, use, diffusion, and learning are major 
sources of productivity and competitive advantage. 

Knowledge management: Processes for creating, sharing, retaining, retrieving, and applying knowledge 
within and across organizations. 

Organizational intelligence: An organization's capacity to sense, interpret, learn, remember, coordinate, 
and adapt. 

Productivity: The efficiency with which inputs are transformed into outputs; commonly measured as 
output per unit of labor, capital, or combined inputs. 

R&D: Research and development activities intended to generate new knowledge, technologies, processes, 
or applications. 

Reskilling: Developing capabilities that enable a worker to move into substantially different tasks or roles. 

Strategic foresight: The systematic exploration of plausible futures, emerging changes, uncertainties, and 
their strategic implications. 

Technology frontier: The leading edge of available productive technology and organizational practice. 

Triple Helix: A model emphasizing interaction among universities, industry, and government in innovation. 

Quadruple Helix: An extension of the Triple Helix that explicitly includes civil society, users, or 
communities. 

Upskilling: Improving or extending skills to perform current or adjacent work at a higher level. 
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Author's Note 
This manuscript is intended for academic and educational use. Its central argument is conceptual and 
integrative: intelligence, innovation, and growth should be studied as a connected capability system. 
Specific policy or organizational applications should be adapted to sectoral conditions, available evidence, 
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