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The ERL Focus Issue on Technology and Global Change brings together 19 research articles, 4 per-
spectives, and 2 topical reviews on wide-ranging topics including innovation, policy, poverty alle-
viation, digitalisation, and modelling. Collectively, these 25 new articles help advance understand-
ing of technology and global change, building on work 25 years ago by Arnulf Griibler whose sys-
tem perspective in turn built on pioneering scholarship in evolutionary and institutional econom-
ics. In this editorial essay, we survey the 25 contributions to this Focus Issue and draw out some of
the themes and ideas that define the research frontiers in this field.

1. Text

Over twenty five years ago, Arnulf Griibler’s book
“Technology and Global Change’ documented the
paradoxical relationship of technology as both source
and remedy of global environmental change (Grubler
1998). This study built on early thinking on innova-
tion dynamics by fellow Austrian, Joseph Schumpeter
(1934) and a subsequent body of pioneering work on
evolutionary economics (Freeman 1974, Nelson and
Winter 1982, Freeman and Perez 1988, Arthur 1989,
Dosi et al 1990). Drawing both on this literature and
a wealth of historical data, Griibler illustrated char-
acteristic patterns of technological change that have
remained remarkably stable across time periods, tech-
nologies, and contexts. These included drivers such as
positive returns to scale and knowledge spillovers and
resulting dynamics such as S-shaped diffusion curves
and spatial diffusion patterns from core to periphery.
He emphasised the dynamic, uncertain, systemic, and
cumulative aspects of technology. The historical data
he analysed also showed adoption processes that ten-
ded to be more gradual than might be expected.
Griibler also emphasised that technology’s impact
on the global environment had to be understood
through the macroscopic lens of technological
clusters rather than singular innovations: not solar
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PV, electric vehicles, and smartphones, but the inter-
dependent systems of energy, transport, and commu-
nication of which they are part.

In the last decades of the twentieth century,
the backdrop to Griibler’s analysis, the promin-
ent technological clusters for energy, transport and
communication, industry, and consumer services
respectively were: gas, electricity; roads, air transport,
multimedia communication; alloys, specialty mater-
ials, environmental technologies, disassembly and
recycling; leisure, vacation, custom-made products
(table 4.1 in Grubler 1998). At the time, these
clusters of technological systems were spreading
out from their innovation centres (OECD) to peri-
pheries (Asia), with global change impacts evid-
ent in patterns of land-use, urbanisation, air pollu-
tion, ozone depletion, and increasingly, greenhouse
gases.

Much of these findings still resonate more than
twenty-five years on. On one hand they explain the
slowness of systems change that is at the centre of
Griibler’s work. Renewable electrification is accelerat-
ing, but in a fossil fuel-dominated global energy sys-
tem, natural gas remains the most versatile ‘bridging
fuel’ towards full decarbonisation. Despite the Covid-
19 shock, patterns of road and air travel embedded in
the spatial organisation of work, leisure, and domestic
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life make the transportation sector stubbornly resist-
ant to structural change.

On the other hand, Griibler’s view of clusters,
which was inspired by Freeman and Perez (1988),
helps explain the pervasive impacts of change.
Digitalisation as a general-purpose technology con-
tinues to upheave routines and practices at home, in
the office, and on the factory floor, while requiring
quantities of previously exotic metals and minerals
whose supply chains impose both geopolitical and
environmental risks in addition to the longer stand-
ing and more substantive risks in the supply and use
of fossil fuels. The inter-dependence of technology
clusters across energy, transport, materials, industry
and consumer products is also vividly clear in the low-
carbon vision of a decentralised, renewable, smart,
service-oriented, prosuming, accessible, and electri-
fied future world that Griibler has been instrumental
in advancing (Grubler et al 2018).

But much about technology and global change
has also changed in the past twenty-five years.
Several landscape-level shifts have affected research
priorities. In particular, climate change and social
justice issues are more prominent in global discourse.
More recently, geopolitics, economic competitive-
ness, and economic resilience have emerged as other
key dimensions of innovation and climate efforts. The
UN Sustainable Development Goals have made expli-
cit the breadth and magnitude of entwined social and
environmental challenges, as well as the trade-offs
and synergies in their pursuit. The core has stead-
ily shifted from historical innovation centres in the
US and Europe to China and other Asian economies.
Innovation, industrial and climate policies seeking to
direct the course of technological change have grown
in abundance and diversity, enriching the evidence
base on what works. Systems theories and analyses of
technological change have brought social and institu-
tional conditions more to the fore. Scenarios, simu-
lation models, new types of data and other forward-
looking analytical tools have also made progress in
capturing Griibler’s ‘grand patterns of technological
change’

In this ever-growing and ever-branching body of
scholarship on innovation and technological change
applied to energy, climate, land use, and other
global environmental issues, much progress has been
made—but much still remains to do.

In this Focus Issue, we extend and enrich under-
standing of technology and global change, with
a view to positively informing major contempor-
ary challenges of climate change and sustainable
development. Following Arnulf Gribler’s preced-
ent, we focus particularly on new empirical ana-
lyses of the grand patterns of innovation and tech-
nological change that help us understand how
positive social and environmental impacts can be
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achieved at scale. As “Technology and Global Change’
concluded:

“The immediate challenge is to include
the billions of people who have so far
been excluded from the benefits of tech-
nology. The next challenge is to wisely
use the power of technology to ‘liberate’
the environment from human interfer-
ence” (Grubler 1998, p 364).

2. Topics

To structure this Focus Issue, we identified a small
number of topic areas in which we invited significant
new contributions to policy-relevant scientific under-
standing on technological change and the environ-
ment. These topics are:

1. clean energy innovation and policy for poverty
alleviation in developing countries

2. socio-technical transitions

3. digitalisation and demand-side transformation

4. innovation economics and policy for energy
transitions

5. modelling technology and global change.

In this editorial essay, we provide a brief introduc-
tion and summary of the contributions in each topic
area and invite the reader to explore further.

2.1. Clean energy innovation and policy for poverty
alleviation in developing countries

Over a billion people worldwide still lack access to the
benefits of technological change in the form of electri-
city, clean cooking fuels, sanitation, hygiene, motor-
ised travel, and other prerequisites of decent living
(Rao and Min 2017, Kikstra et al 2021). Innovating
for poverty alleviation (including energy) and provid-
ing decent standards of living for all while minim-
ising adverse impacts on human and planetary health
is needed to enhance overall sustainability. Concepts
such as appropriate innovation, inclusive innovation,
and frugal innovation have been used to describe
efforts to use local resources and ingenuity to deliver
affordable services and opportunities that enhance
wellbeing for the most disenfranchised and deprived
groups in society (Prabhu 2017). Innovations are
required not only in technology but also in finan-
cial and business models, service provisioning sys-
tems and social practices, and in finding ways to lever-
age grassroots innovations for global impact.

Four contributions in this Focus Issue explore this
topic area.

Pachauri et al (2024) use a comparative case-
study design to identify common factors explaining
locally-adapted success stories of inclusive innova-
tion in low-income regions of Africa. Their cases
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include solar irrigation in farming, solar-powered
cold storage, and improved access to clean cooking
fuels and stoves, spanning innovations in products,
services, business models, and supply chains. Despite
this variation, they find commonalities in the bund-
ling of products and services responsive to users’
needs alongside pay-as-you-go financing for afford-
ability and digital payment options for flexibility.
Accessibility for more marginalised communities is
further enabled by piggybacking on local networks,
distributors and service agents. Public policy as well
as strong funding support from government donors
or private investors was an important wider enabler
(Pachauri et al 2024).

Falchetta et al (2023) take one of these cases—
solar PV irrigation systems—and demonstrate its
potential if deployed at scale. Using spatially expli-
cit integrated modelling of 19 major crops in small-
holder croplands in sub-Saharan Africa (SSA), they
show how more than a third of unmet water crop
requirements could be supplied by solar irrigation
systems with payback periods for farmers under
20 years. Resulting benefits from improved yields,
food security, and energy access significantly exceed
upfront investment costs. Their analysis underscores
the attractiveness of solar irrigation for both fun-
ders and farmers but also the importance of resource
management policy to mitigate over-extraction risks
(Falchetta et al 2023).

Colombo et al (2024) further integrate social
dimensions into the evaluation of innovations for
poverty alleviation. They propose a comprehensive
framework for energy access planning that emphas-
ises the integration of user needs, technical solutions,
and delivery business models (Colombo et al 2024).
Echoing Pachauri et al (2024), they also emphasise the
importance of technical, procedural, and economic
regulations that analysis of past innovation failures
shows to be critical.

Shifting from agriculture and energy to trans-
port, Butt et al (2024) take the policy and regulatory
theme further using a technology innovation system
approach to analyse mobility transitions in Pakistan.
They find that policy played a catalytic role in the
emergence of compressed natural gas as a lower-
emission fuel alternative to petrol and diesel, but
that policy also undermined further maturation to
protect scarce local gas resources as attention shif-
ted in the global mobility landscape towards electric
vehicles. Their analysis shows how developing coun-
tries can build the institutional capacity to absorb
global innovation opportunities (Butt et al 2024).

These new empirical, modelling, and concep-
tual studies in different low-income countries across
Africa and Asia show the interdependence of entre-
preneurial activity for widening access to more
sustainable innovations and the policy environ-
ment necessary for underwriting business cases.
The importance of locally-adapted innovation
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assessments and deployment strategies is another
common theme.

2.2. Socio-technical transitions

Addressing climate change will require major trans-
itions in socio-technical systems, involving changes in
technologies, infrastructures, social practices, institu-
tions, manufacturing, and cultural meanings (Geels
et al 2017). While the socio-technical transitions
literature has so far mostly focused on single sys-
tems, more attention is needed for multi-system
interactions and technological clusters, including
interactions between electricity, mobility, and heavy
industry. This shift aligns closely with the arguments
in Grubler (1998). These interactions may not be
smooth or straightforward because actors in different
systems may have different interests, views, and cap-
abilities and because institutions may be mis-aligned.
Five papers in the special issue directly address this
topic.

Andres et al (2023) address one of the funda-
mental concepts in Grubler (1998), the substitution
of an old technology by a new one. Those entit-
ies, companies or countries, with strong ties to the
old technology will find transitions slower. Here,
the authors operationalise these ideas with data on
exports of established or ‘brown’ technologies. Their
findings add nuance to these concepts by showing that
concentration in exporting a small number of brown
products makes transitions more difficult (Andres
et al 2023). Variety in brown products can enable
transitions.

Vinichenko et al (2023) analyse one of Griibler’s
core concepts, the speed of diffusion. Analysing his-
torical data for nuclear, wind, and solar power, they
find that solar and wind have diffused faster and more
broadly than nuclear. They do however see a future
role for nuclear power in Asia in scenarios consist-
ent with Paris Agreement goals because of the rapid
growth in energy needs there.

Nykamp et al (2023) apply the systemic per-
spective of Griibler in assessing the electrification in
Norway of three case studies: marine transport, con-
struction, and chemicals. While these three cases rep-
resent very different configurations of actors, they are
all constrained by the same systemic issue: limited
connections to the electricity grid.

Kern et al (2023) focus on discourse over a new
energy cluster, hydrogen, in a case study of Germany.
They focus on an element important to Griibler’s
work, shared expectations. They find that expecta-
tions on how and what role hydrogen infrastructure
will play in Germany is highly varied and thus slows
down the rise of hydrogen as a cluster within the
energy system.

Rogge and Goedeking (2024) conduct a com-
parative case study of electrifying transportation in
Germany and California. They conduct interviews in
both places and identify a large set of barriers holding
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the transition back. Importantly, they argue that most
of these barriers have to do with governance issues,
both for how incumbent industries will fare in the
new regime as well as on who benefits with the expan-
sion of the new system.

2.3. Digitalisation and demand-side
transformation

More than half the world’s population has access
to a smartphone, and over two thirds have access
to the internet. Digitalisation is central to many
of the technological clusters shaping life in the
Anthropocene including as enabler of renewable
energy integration in electricity networks and shar-
ing economy platforms into transportation and retail
systems. As well as its direct energy footprint, digit-
alisation has systemic implications for planetary
boundaries (e.g. carbon emissions), human agency
and governance (e.g. democratic institutions), and
equity (within and between countries) (Creutzig et al
2022). Digitalisation is opening up opportunities for
‘demand-side transformation’ strategies that reduce
the natural resources required to deliver appealing
services to final users, while raising their living stand-
ards (Wilson et al 2023). Much of the focus in decar-
bonisation debates has been on energy-supply tech-
nologies like renewables and carbon capture, but
the transformation of service provisioning systems
towards step change improvements in resource effi-
ciency is an important complementary strategy for
‘liberating the environment from human interference’
(Grubler 1998).

Six contributions in this Focus Issue explore this
topic area: two on digitalisation, three on transform-
ing provisioning systems for mobility, and one on
broader social innovation enablers.

Fouquet (2023) takes the long view by analysing
trends in the communication intensity and energy
intensity of the global economy since 1850. He finds
that information (communication) has consistently
substituted for energy as a factor of production, par-
ticularly in industrialised countries. However, given
current marginal rates of substitution, this dynamic is
set to slow or halt. From this macro-perspective, digit-
alisation cannot be relied upon to drive further decar-
bonisation. In the vein of Griibler’s findings on the
interdependence between transport and communic-
ation infrastructures for moving stuff and for moving
information respectively (Grubler 1990), Fouquet’s
work shows the interdependence between energy and
information technology clusters from a systems per-
spective (Fouquet 2023).

Bento (2023) goes from macro to micro on
the digitalisation theme by analysing the poten-
tial for digital convergence in sharing economies
to reduce environmental impacts. He defines digital
convergence as the provision of multiple services by
single multifunctional devices—the smartphone is
an exemplar. In combination with digitally-enabled
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sharing platforms, he estimates convergence could
reduce device and appliance ownership while increas-
ing usage in all but 1 of 11 world regions. Together
with improving efficiency per device, the net effect of
digital convergence is a 55%—56% reduction in emis-
sions, energy and materials by 2050 while ensuring
decent living standards for all (Bento 2023).

Creutzig et al (2024) focus on shared pooled
mobility (or ride-pooling) as a digitally-enabled
innovation that efficiently bundles rides in cars and
vans to increase their occupancy. This reduces the
energy and other resources like road space and park-
ing that are needed to provide the same levels of
mobility service. In their perspective article, they
comparatively analyse insights from nine different
research traditions to draw up a programme of
research and action for overcoming the economic,
system design, and regulatory constraints inhibiting
this potentially transformative demand-side strategy
(Creutzig et al 2024).

In a complementary study, Arbeldez Vélez et al
(2023) look empirically at shared mobility alongside
digitalisation and electrification as drivers of change
in passenger transport. They develop shared mobility
scenarios to 2035 built off baseline travel data in 2019
for the US, Sweden, and The Netherlands. They then
use a travel demand model to estimate direct emis-
sions from vehicle fleets, with input-output mod-
elling to capture indirect emission footprints (e.g.
from manufacturing supply chains). Projected emis-
sions reductions from shared mobility are amplified
under assumptions of social transformation in users’
travel behaviour and expectations (Arbeldez Vélez
etal 2023).

Arnz and Krumm (2023) are also concerned with
reducing energy demand for passenger transport but
from a sufficiency rather than a shared mobility per-
spective. Like Arbeldez Vélez et al (2023) they develop
scenario storylines linked to underlying drivers of
change that they translate into parameters in a trans-
port model, in this case for Germany. They estimate
a potential 73% reduction in energy demand from
concerted ‘avoid’ (less travel) and ‘shift’ strategies
(different travel modes) with strong co-benefits for
users around ‘new fundamental principles of mobil-
ity: equity, health, and diversity’ (Arnz and Krumm
2023). This is a common theme of the demand-side
transformation literature dating back to Grubler et al
(2018)’s influential global low energy demand study:
dramatic reductions in resource consumption can go
hand in hand with significant increases in wellbeing
and living standards (Creutzig et al 2021).

Niamir et al (2024) use an innovation systems lens
to flesh out the conditions under which technolo-
gical interventions can be scaled up in line with this
vision of a low-energy high-wellbeing future. They
also focus on shared mobility but include additive
manufacturing and solar prosumers as case studies
from industrial and energy sectors. They identity a
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set of eight conditions which they term ‘social ena-
blers’. These include peer effects (inter-personal social
influence), inclusive governance, finance and invest-
ment, and enabling policy environments (Niamir ef al
2024). These enablers are recurring themes in many of
the empirical studies in this Focus Issue.

2.4. Innovation economics and policy for energy
transitions

Government actions have the potential to influence
both the speed and direction of technological change.
As Griibler called for in 1998:

“Better knowledge is required on the
effectiveness of different instruments
to induce technological change in par-
ticular directions and how to craft
evolutionary technology strategies
that prepare us best for a wide range
of future contingencies and potential
surprises” (Grubler 1998, p 366).

A growing number of papers have analysed past
and existing policies, as well as the potential for
new policies to steer innovation toward favourable
outcomes for global change (Penasco et al 2021,
Meckling et al 2022, Ma et al 2025). We have sev-
eral papers in this Focus Issue that look at multiple
policies simultaneously, some of which fall under the
term industrial policy. Griiblerian concepts are high-
lighted throughout including policy experimentation
and learning, alignment, knowledge spillovers, and
clusters (Grubler and Wilson 2014). Policy analysis,
patents, and large language models are put to work to
arrive at the assessments in the papers that follow.

Burrage et al (2023) analyse federally-funded cli-
mate solutions research in the US and find that it
is overwhelmingly directed toward engineering and
the natural sciences. Further they see marginalisa-
tion of Tribal institutions, Historically Black Colleges
and Universities, and Hispanic Serving Institutions,
as evidenced by much lower funding per student.
Consequently, they argue that improving equity in
research funding is part of an equitable energy
transition.

Taking a systemic view on policy, Victor and
Carlton (2023) in their Perspective article look at the
re-emergence of ‘industrial policy’” in multiple coun-
tries over the past several years. Industrial policy in
many ways echoes the cluster-focus of Griibler’s argu-
ments. In a further similarity, the authors emphas-
ise the large uncertainty that arises from combining
a set of policies together. They raise the importance
of experimental governance as an approach to policy-
making for which learning about what works is built
in.

Narassimhan et al (2023) also look at industrial
policy, in this case focusing on electric vehicles. They
take up a topic that Griibler emphasised, ensuring
that the set of policies at play are aligned with each

5

C Wilson et al

other. Empirically, for electric vehicles, they find that
countries whose policies were aligned attained and
maintained first-mover advantage. Further, misalign-
ment favours incumbents.

In a third paper on industrial policy, Hart (2023)
assesses the array of policies passed in the US directed
at global change between 2020 and 2023. Following
the framework of Griibler, Hart sees uncertainty as
central, but also opportunities for learning and gen-
eration of new knowledge through the array of new
funding mechanisms introduced in this period.

Because the policy related to technology and
global change depends on understanding the patterns
and incentives in those technologies, the special issue
includes papers focused on some of these underlying
drivers. Toetzke et al (2023) pick up on the uncertain-
ties described in the papers on industrial policy above
and aim for improving the timeliness of information
about how policies are working. They argue that large
language models can analyse unstructured data from
websites and social media to provide policymakers
with assessments in near real-time to help guide their
efforts.

Peiseler et al (2024) aim to understand knowledge
spillovers, a core Griiblerian concept. They look at
Korean patents for lithium-ion batteries with invent-
ors from both Korean and other countries listed
on them. They find that patents with both Korean
and Japanese inventors produced the most influential
patents. Tacit knowledge—another key Griiblerian
concept (Grubler and Nemet 2014)—seems to have
been crucial because the most important inventor
combinations involved companies from Korea hiring
experienced engineers from Japan.

Finally, Wang et al (2024) also use patent data,
in this case to assess how closely patents are related
to each other. In their study of offshore wind tur-
bine patents, they find that patents for foundations
and maintaining offshore turbines are closely related
to oil and gas industry while the turbine compon-
ents are more closely related to onshore wind. Their
results again echo the notion of clusters, in this case
with some obvious connections, as well as less obvi-
ous ones.

2.5. Modelling technology and global change

How well do we model innovation and technolo-
gical change? Inducing low-carbon innovation and
deploying resulting technologies forms the back-
bone of national and international climate policy
programmes. A range of simulation, optimisation,
accounting, and agent-based modelling techniques
are used to assess programme design ex ante or eval-
uate outcomes ex post (Sathaye and Shukla 2013).
However, there are longstanding concerns on whether
current modelling approaches adequately represent
and reproduce the observed mechanisms of induced
innovation within co-evolving innovation, indus-
trial and consumer systems (Grubb et al 2021) and
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how uncertainty around the outcomes of innova-
tion and policies introduced to shape it is modelled
(Anadén et al 2017). Important debates also remain
on whether models of technological change are built
upon axioms as opposed to empirics (Meng et al
2021, Wilson et al 2021). Resolving these debates
will impact how modelling analysis informs policy-
making both on induced technological change and on
the socio-economic impacts of a rapid zero-carbon
transition.

In this Focus Issue, we include three contributions
that explore this topic area: one looks back at how
technological change has been modelled in recent
decades, and two explore frontier issues—lifestyles
and socio-politics—for future-oriented technoeco-
nomic simulation models. Both these recognise the
importance of human and institutional factors in
low-carbon transitions.

Pasqualino et al (2024) set the scene by reviewing
the models used to inform national and international
climate policy including through the IPCC assess-
ments (Guivarch et al 2022). Their concern is that
mainstream modelling approaches assuming cost-
optimal solutions or market equilibria fail to cap-
ture non-linear innovation dynamics. As an example,
they find relatively few of the 24 they consider in
detail have endogenous (within-model) representa-
tions of the positive returns to scale associated with
learning-by-doing, network and spillover effects—
elements of Griibler’s grand patterns of technolo-
gical change (Grubler 1996). To help policymakers
select appropriate models for policy assessment they
provide a helpful decision tree for matching model
characteristics to task requirements. They argue that
endogenously modelling induced innovation should
enable a mission-oriented approach to policymaking
that seeks opportunities to accelerate the low-carbon
energy transition while avoiding the risks of inaction
(Pasqualino er al 2024).

Dioha et al (2023) point to another omission
in mainstream technoeconomic energy transition
modelling—social and political institutions. They
ask: why does modelling primarily focus on the
techno-economic factors that support the energy
transition, but not the socio-political factors that
shape the transition? Although they recognise the
complexity and data availability challenges for mod-
elling socio-political factors, they argue their inclu-
sion would improve modelling assessments’ real-
ism, impact, relevance and contributions to social
justice. This would require new metrics, improved
model structures, model coupling, and stronger inter-
disciplinarity (Dioha et al 2023).

Pettifor et al (2023b) contribute insights on a
related weak spot in conventional techno-economic
modelling of energy transitions—the representation
of behaviours and lifestyles. However, in their case
they go beyond critique to develop and apply a novel
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empirically-grounded approach for endogenously
representing low-carbon lifestyle change (Pettifor
et al 2023a). They demonstrate their approach by
coupling their ‘LIFE’ model to a global integrated
assessment framework, MESSAGE, widely used in
IPCC assessments. Their results show how both life-
style heterogeneity across different social groups give
rise to lifestyle change dynamics in response to chan-
ging technoeconomic conditions and climate policy.
This improves both model verisimilitude and model
relevance to pressing policy concerns around equity
and social acceptance (Pettifor et al 2023b).

3. Conclusions

Looking at the 25 articles in this Focus Issue together,
one immediately sees the continued relevance of the
arguments and conclusions in Griibler’s 1998 book,
Technology and Global Change, and from the field
of evolutionary economics more generally. Key con-
cepts such as clusters, learning, heterogeneity, and
uncertainty loom large in this work conducted over
25 years later. Griibler’s work is always situated on
evidence, whether quantitative data sets or qualitative
case studies. He draws on both, as do the papers in this
issue. Even the quantitative-oriented papers necessar-
ily reflect on qualitative explanations of the mech-
anisms at work. In part because Griibler emphasised
systems, clusters, and interdependence, few data sets,
even in combination, are up to the task of captur-
ing all important components. The combination of
quantitative and qualitative analysis that provides the
evidence base for Griibler’s claims, is front and centre
in the papers in this Focus Issue as well.

Also because of his insightful and persistent focus
on a systems perspective, Griibler’s work is often
characterised by the development of quantitative
modelling. Whereas an empirical study can integ-
rate both quantitative and qualitative evidence, mod-
elling is restricted to the former. As a result, the
three papers on modelling in this Focus Issue point
to important characteristics of technological change
often still missing in models—increasing returns, dif-
ferent innovation channels, institutions, and end-
user behaviour. Thus, research continues on one
of the hallmarks of Griibler’s influence: the trans-
lation of case studies, thick explanations and com-
plicated, interdependent phenomena into compact
quantitative representations suitable for simulation
and optimisation.

By setting out a framework capturing the most
important aspects of technology and global change
over 25 years ago, Griibler made important contri-
butions to evolutionary economics and innovation
studies, which continue to inspire a much larger com-
munity of scholars and practitioners working on these
issues. That is surely one of his most significant and
lasting legacies.
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