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Digital technologies, competitiveness & policies: An integrative city-based
policy roadmap for entrepreneurial ecosystems
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Abstract

This paper offers a conceptual city-based policy roadmap for policy makers who are interested
in managing their entrepreneurial ecosystems. The literature lacks specific policies bringing
together both technological developments and entrepreneurial activities at city level, even
though recent studies point out the role of policies for entrepreneurial ecosystems in order to
build entrepreneurial economies. Given the wide opportunities arising from digital technolo-
gies for economic growth, policy makers need to identify feasible frameworks to support a
digitally competitive entrepreneurial ecosystem. By combining the previous literature on en-
trepreneurship and digital technologies within a particular urban context, this paper describes
a conceptual roadmap as a tool that might help policy makers to plan the future competitive-
ness of their cities.
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1 Introduction

The recent entrepreneurial literature provides several dynamic factors affecting the success of
an entrepreneurial ecosystem (Stam, 2015). However, researchers point out the role of local
conditions and bottom-up processes and they advise customization of policies rather than
copying successful policies applied in other regions such as in Silicon Valley (Alvedalen &
Boschma, 2017; Isenberg, 2011). More importantly, they call policy makers for creating pol-
icies for entrepreneurial regional economy rather than for entrepreneurship alone (Thurik et
al., 2013). In fact, Stam (2018) specifically calls for policies for an entrepreneurial economy
by understanding local knowledge through the lens of an ecosystem and involvement of the
relevant stakeholders. Agreeing with such a policy approach, this paper emphasizes the need
for a city-based tool that integrates both entrepreneurship and technology policies to flourish
and generate innovations for the overall performance of the ecosystem.

Due to rapid urbanization, cities have become a major site of competitiveness (Roger et al.,
2015). As a United Nations (2017) report summarizes, cities account for 70% of global gross
domestic product in 2016. Thus, cities are becoming key platforms for policy makers. In par-
allel to increased economic importance of cities, policy makers are also expected to face new
challenges arising from the radical transformation of cities into “smart cities” due to recent
technological changes.

Digital technologies such as big data analytics and 3-D printing are attracting attention from
entrepreneurs and policy makers for different purposes. These technologies could help policy
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makers effectively and efficiently manage their cities in addition to being a source of eco-
nomic and social growth. The literature presents a number of studies on digital technologies
and entrepreneurial policies carried out independently by disciplines ranging from operations
management to entrepreneurship. Thus, this paper offers a short literature review and then
proposes a conceptual roadmap tool customized for the use of digital entrepreneurial ecosys-
tem at city level. Roadmaps are widely known for being a strategic decision process frame-
work that supports enterprise innovation activities. They have attracted the interest of an in-
creasing number of academics and practitioners, and have been applied in many different
industrial sectors and organizations (Lee et al., 2007; Amer and Daim, 2010). For example,
Lee et al. (2013) developed an integrated roadmapping process for services, devices and tech-
nologies capable of implementing a smart city development R&D project in Korea. Similar
to their work, this paper targets to develop an integrative policy roadmap as an effort to both
develop and commercialize digital technologies at city level and benefit from these technolo-
gies locally.

The paper has four sections. After this short introduction, section 2 presents theoretical dis-
cussions on digital entrepreneurial ecosystems. It starts with the introduction of entrepreneur-
ial system and digital technologies, and then moves into the arguments showing the need for
policies to establish and develop entrepreneurial ecosystems. Section 3 lays the ground for
the conceptual roadmap model. The last section summarizes the paper and ends with sugges-
tions for future research.

2 Background on digital entrepreneurial ecosystems

2.1 Entrepreneurial ecosystems

Entrepreneurship is the process by which individuals exploit opportunities for innovation
(Schumpeter, 1934), while ecosystem refers to the interconnectedness of organizations that
are mutually dependent on each other’s inputs and outputs (Stam, 2015). The entrepreneurial
ecosystem concept emphasizes that entrepreneurship takes place in a community of interde-
pendent actors. Even though there are discussions around the use of entrepreneurial ecosys-
tems (Alvedalen and Boschma, 2017), this paper will use it in a pragmatic manner to refer the
interlinkages of complex and dynamic actors (Oh et al., 2016). Considering that entrepreneur-
ship is an important source of innovation, productivity growth and employment (WEF, 2013),
many countries are searching ways of creating an amiable environment for entrepreneurship
to flourish in a competitive world (Autio et al., 2018).

Seemingly paradoxical, there is a revival of emphasis on regions and on the importance of
geography in economics in the 21st century despite the extent to which globalisation has
turned our world into a “global village” (Henderson, 1995). In this context, the entrepreneurial
ecosystem approach has commonalities with other established concepts, in particular regional
innovation systems (Cooke, 1992) and regional innovation management (Kriz et al., 2016;
Autio et al., 2018). Similar approaches highlighting the importance of the regional environ-
ment as a driver of innovation are industrial districts, industrial clusters, and innovative mi-
lieus (Asheim et al., 2011). These concepts are grounded in Marshall’s work (1898) on indus-
trial districts where economic value results from the interplay of institutions, agglomeration
economics and cooperation of firms. The original definition of industrial district is the spatial
concentration of firms operating in one particular industry in a town or a few neighbouring
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small towns where especially small firms cooperate with each other and are embedded in the
local community (Richardson, 1995).

The attractiveness of a region is a function not only of geographical and socio-economic fac-
tors taken in isolation, but also of a complex interplay of external economies characteristic of
a prior industrial agglomeration (Richardson, 2015). For example, the sources of agglomera-
tion economies arise from local concentration of customers, which reduce overhead and in-
frastructure costs; economies of scale in production or distribution; sufficient demand to war-
rant the provision of specialized infrastructure; and deep and diversified pool of workers suf-
ficient to realize a more specialized local division of labour. In the same way, these economies
are product of the use of specialized equipment and services; opportunities for bulk purchas-
ing; joint research; organized markets for finished products; reduced cost of negotiating and
monitoring contracts; and existence of specialized brokers or specialized machinery producers
(Henderson, 1995; Marshall, 1898).

Agglomeration economies refers to the unit cost reductions of a firm arising from internal and
external economies when it is located together with relatively dense clusters of other firms or
specialized resources rather than located elsewhere. These economies fall into one of the fol-
lowing three groups (Hoover, 1975). The first one, internal economies, is related to the idea
of economies of scale and caused by the increase of the firm scale of production at one point.
The second one, localization economies, is externalities associated with the presence of many
other producers in the same industry or sector. The last one, urbanization economies, is ex-
ternalities associated with the co-presence of firms from diverse industries. In other words,
urbanization economies are applicable to all firms in all industries, arising from the enlarge-
ment of the total economic size of that location for all industries taken together. Over time,
agglomeration economies have become the crucial element for regional and economic poli-
cies (Hoover, 1975). Along these lines, Leydesdorft and Deakin (2011) pointed out that cities
are “key components of innovation systems” because of their dense networks between aca-
demia, industry and government. Cities thus provide exceptional circumstances for collabo-
rations across the triple helix as an essential prerequisite for regional development (Katz and
Wagner, 2014).

Cities / metropolitan areas are not only be the base for the accumulation of ubiquitous assets,
economic, physical, as well as networking (Newman, 2017), but they are the implementation
arena for many digital technologies. In the past, there have been studies on the economic
development around technologies developed and utilized at cities that forms the base of a rich
literature on Technopolis (Phillips, 2006). It seems history repeats itself with new digital tech-
nologies. The goal for policy makers could be to find ways to identify the potential industrial
clusters in their cities and then to support entrepreneurship ecosystems around them in order
to efficiently utilize digital technologies.

This new type of ecosystems inspired academics to bring forward a new concept: digital en-
trepreneurial ecosystems, defined as “entrepreneurial activities that optimize the utilization
and reconfiguration of digital infrastructure in the form of new systems, new platforms, and
new networks.” (Susan and Acz, 2017). The study of Du et al. (2018) clearly shows that stud-
ies on digital entrepreneurship have mainly focused on firm-level characteristics and largely
overlooked the external environment, i.e., the digital entrepreneurial ecosystem. That is why
academics have recently started to point out new policy and strategy related issues arising
from digital ecosystems (Weill and Woerner, 2018).
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2.2 Digital technologies

Digital technologies are general-purpose technologies and have the potential to change all
aspects of production, consumption, and government services in our daily life. They will have
a massive impact on entrepreneurial ecosystems not only by providing new capabilities and
business models but also by affecting their environment and its surrounding regulating frame-
works (see Figure 1). Current trends in digital technology development include the Internet
of Things (IoT), enhanced data analytics, artificial intelligence (Al) and virtual reality. Com-
panies increasingly realize that digital transformation will become an imperative in today’s
competitive market (Newman, 2017). Currently, the pace of change provoked by digital tech-
nologies is not only accelerating, but also widening. For example, it will not only enable peo-
ple to increase their capabilities but also increase organizational innovation as well as inte-
grate whole ecosystems and supply chains (Groopman et al., 2017). These macro trends will
bring with them massive regulatory challenges to provide stability on topics such as Al and
cyber security (Dia, 2016; Hellwig, 2017). Research goes as far as claiming that advances in
digital technology could automate half of today’s work by 2055 (Manyika et al., 2017).

Artificial Internet of Things Data analytics Automation Virtual reallty
intelligence etc..

Technology
enablers

| Innovative enterprise Entrepreneurial ecosystem E Regulatory framework I
i
|
% 5 L _________________________________________________________
§ é New business models «  Collaborative platforms «  Provide security and reliability
<= Disruption of existing markets *  Globalization of markets * Encourage investment
Productivity and efficiency «  Foster economic growth + Define legal frameworks
gains «  Supportidea generation

Data analytics challenges

Figure 1: Dimensions of digital technology impact; Source: authors

Originally created in the context of manufacturing in Germany, the term Industry 4.0 de-
scribes a new trend of automation and data exchange enabled through the IoT, cyber-physical
systems and cloud-computing (Jasperneite, 2012). This technological shift will have a signif-
icant impact on global competitive frameworks, as companies change to become integrated
networks with high automation levels and real-time data access (Brettel et al., 2014). Increas-
ing technologically enabled customer demands put further pressure on organisations’ com-
petitiveness (Kumar, 2017). The impacts of this shift go beyond manufacturing. It will provide
business opportunities and challenges in areas such as logistics, smart services IT infrastruc-
tures, and workforce management (Schlaepger et al., 2014). Thus, policy makers should con-
sider the ways of integrating digital technologies into their ecosystem plans.

For this purpose, the smart city approach provides a valid starting point to design digital en-
trepreneurial ecosystems. The concept of smart cities arose from smart specialisation strate-
gies for regions, where 1) the competitive advantages of the region is identified, 2) R&D and
innovation efforts are targeted in these areas, and 3) based on that, a vision for regional inno-
vation is developed (OECD, 2013). Smart cities apply these principles on a city (metropolitan)
level, mostly with a focus on IT as an enabler (Caragliu et al., 2011). Having just emerged
with the rise of IT, there is no coherent definition of a smart city yet, but rather common
elements of existing smart city concepts (Albino et al., 2015). However, key elements consist
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of a technology-based infrastructure, a closely connected network of partners, a creative class,
and an urban development plan for economic and social sustainability (Hollands, 2008).

2.3 Policies for entrepreneurial ecosystems

The last decade has witnessed the rise of technology-based entrepreneurs who managed to
build companies based on the use of emerging digital technologies. However, the pure avail-
ability of digital technologies in a particular country does not guarantee to establish successful
companies and economic growth. This is why academics and policy makers who are con-
cerned with market failures of new technologies are increasingly calling for policy interven-
tions (Rodrik, 2008). In fact, studies focusing on digital platform ecosystems have recently
raised the market failure concerns not for policy makers but also for leaders in digital platform
ecosystems (Helfat and Raubitschek, 2018). Digital technologies supply a platform where
companies such as Apple build many products and services through partners, eventually
building an ecosystem of companies raising against other ecosystems (Teece, 2018). How-
ever, leading and managing such a platform is not easy for companies, since they need to
design, manage, and alter ecosystems as conditions change in dynamic environment. As the
work of Helfat and Raubitschek (2018, p. 1342) describes “platform leaders operate in a world
of market failure characterized by imperfect information about relevant choices and the out-
comes of making them, in a setting that calls for highly interdependent decisions due to the
frequent presence of cross-side (or indirect) network effects.” In order to overcome this mar-
ket failure, Helfat and Raubitschek suggest platform leaders to develop innovation capabili-
ties, environmental scanning and sensing capabilities, and integrative capabilities for ecosys-
tem orchestration. It seems similar capabilities are relevant for policy makers that try to es-
tablish a technology-based platform for all stakeholders to benefit.

Further, Stam (2018) makes a convincing argument that policies work if they focus on build-
ing entrepreneurial ecosystems for creative destruction. In other words, these policies will
enable the creation of innovative start-up that help economies to diversify their productive
structures in order to sustain economic growth. Structural change helps economic develop-
ment by transferring the economy’s limited resources from low-productivity activities to high
productivity activities (Rodrik, 2008). That is why Stam (2018) argue that supporting new
innovative start-ups can overcome two key government failures used against policy making:
(1) the most efficient and effective allocation of (public) resources in the future and (2) the
government’s liability to rent seeking by vested interests (Mueller, 2003).

For a successful policy, besides the focus on start-ups, Stam (2018) argues that two types of
input are needed: (1) data on the nature of the innovative start-ups themselves and their con-
text and (2) consultation of and collaboration with public and private stakeholders. Only then,
policy makers might develop direct levers for policy intervention and their implementation
through the help of stakeholders.

Regarding the first input, companies are located in certain regional or urban environments
with varying contextual factors. Big cities around the world are trying to leverage on their
advantages and overcome their city-specific challenges to attract start-ups and provide an op-
timal breeding ground for digital entrepreneurship. The use of digital technologies to generate
competitive advantage is, among others, a critical factor affecting the success of an entrepre-
neurial ecosystem. However, researchers point out the role of local conditions and bottom-up
processes and they suggest customization of policies for the respective entrepreneurial re-
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gional economy (Stam, 2015). Thus, a comprehensive policy should integrate both entrepre-
neurship and technology policies in order to flourish and generate innovations for the overall
performance of the ecosystem.

The second input requires democratic integration of all stakeholders. A recent report (Rissola
and Sorvik, 2018) highlights how EU policy makers establish ecosystem orchestration mech-
anisms to generate interactions among stakeholders and improve their digital capabilities. In
2016, the EU launched Digital Innovation Hubs at regional level because on average in the
EU, only about 1 out of 5 companies has highly digitised while there are still large disparities
between regions in the take-up of information and communication technologies (ICTs) by
small and medium sized companies. Hubs target these firms embedded in different regional
contexts and try to orchestrate ecosystems by helping these firms to understand and utilize
digital opportunities. As the report confirms, this initiative of establishing hubs is in line with
the EU “smart specialization strategy” (3S) that aims to create specialization of regions. In
other words, each region will build strengths on certain industrial innovation and technologi-
cal activities through local stakeholder engagements as promoted by the EU and OECD
(2012). The study of Radosevic and Stancova (2018) calls this 3S the largest innovation policy
experiment in the world. Such approaches help identifying areas of discovery and mobilising
stakeholders to know where the greater potential for regional growth is in a collaborative
manner. Even EU policies force the integration of research and innovation strategies to com-
ply with smart specialisation strategies by making this a prerequisite in order to receive fund-
ing from the European Regional Development Fund.

The geographical unit for ecosystems could be city, region, nation, or even a group of coun-
tries such as the European Union. This paper chooses the city as a feasible unit of analysis.
However, it is necessary to note that city does refer to the metropolitan area in the geograph-
ical sense. There are three main reasons for choosing the city level as the scope of investiga-
tion for policy makers. First, due to the trend of rapid urbanization, there are abundant entre-
preneurial opportunities. The United Nations (2017) project the number of people living in
cities to reach to more than six billion people. City population represents not only customers
but also workforce, innovators, and entrepreneurs. Second, digital technologies are diffusing
rapidly at cities as previous technologies have done (Phillips, 2006). Cities have also become
the major unit of competitiveness and therefore policy makers at cities race with each other
to build smart cities to gain competitive advantage (Cetindamar and Gunsel, 2012; Roger et
al., 2015). Third, city level analysis helps to consider a well-defined unit of location for un-
derstanding social, historical, and political fabric, which creates the base for an entrepreneur-
ial ecosystem (Thurik et al., 2013).

3 A conceptual policy roadmap tool for managing digital entrepreneur-
ial ecosystems in cities

3.1 Roadmaps

Galvin (1998) defines “roadmap” as “an extended look at the future of a chosen field of in-
quiry composed from the collective knowledge and imagination of the brightest drivers of
change in that field” (p. 803). The roadmapping approach has become one of the most exten-
sively used techniques for supporting strategic planning and innovation; it has also been
widely used in public domains, in order to influence policy, research funding, and standards
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(Phaal and Muller, 2009). This is due to its ability to provide a coherent, holistic, and high-
level integrated view of complex systems, while displaying the interactions between various
innovation activities over time (Groenveld, 2007; Kostoff and Schaller, 2001; Popper, 2008).
Such a systems-based approach of strategic roadmapping is also potentially useful in manag-
ing and developing strategies for standardization activities in support of innovation, as a prac-
tical and operational tool for observing how standardization and other innovation activities
influence each other with a more careful level of analysis.

This paper proposes an approach to build an integrative city-based policy for digital entrepre-
neurial ecosystems. The roadmap framework as a strategic tool might help policy makers to
align the capacity of a city in digital technologies with the capacity residing in its entrepre-
neurship ecosystem (Cetindamar and Gunsel, 2012). This could increase utilization of tech-
nologies and bring together a number of benefits as discussed in the following paragraphs
(Cetindamar et al., 2018).

First, local governments develop economic and technology policies for future economic de-
velopment. Understanding the impact of digital technologies on city competitiveness requires
an understanding of decisions made by numerous stakeholders at city level. Governments,
managers and researchers regularly make decisions independent of each other. Bringing them
together will profoundly influence each city’s future development, economic fabric and na-
tional competitiveness. As Best (2015, p.4) argues for the industrial ecosystem in Boston:
"The population of enterprises is embedded in a regional industrial ecosystem that facilitates
ongoing reshuftling of the region's expertise, technology capabilities and financial resources
for not only a single company but for a cluster of companies to grow fast." Managers are
making critical decisions about what technologies to invest in; researchers consider what sci-
entific areas to conduct their research; policy makers search support schemes for future and
invest in infrastructure and research projects. These decisions call for sound empirical re-
search that takes into account changing contexts, technologies and stakeholders. The proposed
roadmap tool contributes to the evidence base to inform decisions in this complex and chang-
ing landscape.

Second, the integrative framework will provide data in two direct ways. Firstly, the roadmap
will contribute to integrative policy discussion by bringing the complementary needs of edu-
cation, entrepreneurship, industrial, innovation and technological policies. Secondly, the sys-
tematic investigation will improve the systemic use of digital technologies for increasing com-
petitiveness of companies and entrepreneurs at city level. The commercialization of science
has been a national priority in many countries. The potential changes in industry and technol-
ogy programs could contribute to competitiveness capacity of cities that will capture techno-
logical opportunities, thus enabling the long-term success for city’s economy and welfare.

Third, the roadmap might deliver data in indirect ways. For example, city level data on eco-
system could help to supply input for addressing complementary fields such as education. In
particular, the observation of future might be instrumental in planning educational programs
to align with future expectations at industrial sectors. This could be helpful in generating in-
clusive cities by dropping the digital divide in skills. Similarly, the integrated policy could
help efficient use of resources at cities, improving the sustainability of cities. Moreover, adop-
tion of digital technologies by companies will generate many spill over effects such as devel-
opment of digital capabilities that might be transferrable to other sectors in city environment.
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3.2 Designing a policy integrated roadmap
A generalized strategy process model comprises the following steps (Phaal et. al, 2010):

1. Vision and goals: to establish a sense of direction, in terms of a future vision and goals.

2. Appraisal of current position: to collate and assess information currently available, to-
gether with a review of current and historical strategies, activities, and performance.

3a. Assessment of external environments: to collect and assess information relating to ex-
ternal factors, issues, and drivers to identify opportunities and threats.

3b. Assessment of internal environments: to collect and assess information relating to in-
ternal resources, capabilities, and constraints, to identify strengths and weaknesses.

4. Generation and assessment of strategic options: to generate strategic options, identify
gaps, and assess and select the options to derive strategic plans.

5. Implementation: to put the strategic plan into action.
6. Evaluation and learning: to review outcomes and disseminate results.

This general framework targets companies but its adopted versions include national level as-
sessments such as the standardization roadmaps for ICT system standards (Ho, 2014) or the
smart city development research & development project (Lee et al., 2013). In this paper, we
customize it for the city level. The success of an entrepreneurial ecosystem relies on local
conditions and bottom-up processes, thus policies for entrepreneurial regional economy call
for customization (Stam, 2018). A comprehensive policy might integrate both entrepreneurial
and technology policies in order to flourish and generate innovations for the overall perfor-
mance of the ecosystem. The proposed framework/approach is not a product or technology
roadmap but a policy roadmap. Roadmapping is a powerful technique that has become inte-
gral to creating and delivering strategy and innovation in many organisations. A recent work
uses it to have multi-dimensional science and technology planning (Huang et al., 2014). The
graphical and collaborative nature of roadmaps supports strategic alignment and dialogue be-
tween functions in the firm or organization and even between organizations. Since entrepre-
neurial ecosystems are embedded within the local context, the roadmapping technique gives
flexibility to policy makers by allowing the alignment of specific needs at all levels, including
functional, organisation-wide and even collaboration between organisations. Additionally,
roadmapping draws on collaborative strategy making. Decision-making is consensus-based
and transparent, facilitating key stakeholders to take roadmaps forward and apply according
to their need.

This paper aims to expand the generic roadmap in such a way that it will satisfy two policy
rules for entrepreneurial ecosystems offered by Stam (2018): (1) the roadmap should deliver
data about the nature of the innovative start-ups themselves and their context and (2) the
roadmap will rely on consultation of and collaboration with public and private stakeholders.
Thus, this paper proposes small modifications to the 6-step generic roadmapping process
(Phaal et al., 2010) to comply with these two rules. The layers of the city-based policy
roadmap consist of policy, industry and technology. In the proposed model, Step 1, 5 and 6
are same as originally designed, while the remaining steps are modified as shown in Figure
1.
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Inspired by Ho (2014), we call three steps in the middle (Steps 2, 3 and 4) as the "input and
analysis stage" of the road-mapping process. Activities in these steps bring together the anal-
ysis and assessment of policy goals and capacities of a city in the form of industrial and tech-
nological capacities, with an emphasis on start-ups. This could fulfil the first policy rule men-
tioned above. During the input and analysis stage, we particularly suggest an in-depth
roadmap exercise for each particular technology field. This is because, even though technol-
ogies such as artificial intelligence and block-chain are under the title of digital technologies,
each of them are different in terms of the involved technologies, products and services. This
necessitates a separate roadmapping exercise for each technology field. This detailed
roadmapping approach is also in line with the EU's strategic call for building smart speciali-
zations. In other words, we argue that each urban region has a few core capabilities as targeted
in EU’s smart specialization strategies. That is why it is critical to determine key strategic
orientations for the city to enhance its competitiveness along its capabilities.

The second policy rule could be fulfilled by the inclusion of macro-micro analysis at each
investigation level, industrial, policy and technological. While macro-level analysis refers to
the assessment of technological and entrepreneurial capacities of a city at the aggregate level,
the micro-level covers the assessment of capacities of individual stakeholders/organizations
(i.e. entrepreneurs, firms, innovators). This stakeholder approach could facilitate the commu-
nication among entrepreneurial ecosystem actors (industry bodies, suppliers, researchers, in-
novators, investors, entrepreneurs, and governments). Hence, their policy decisions and tech-
nology strategies might contribute to a healthy collaborative endeavour for creating future
(Tan et al., 2015).

Input and analysis stage

Trends for services,
products, technologies Stakeholder assessment
macro Policy inputs ‘ . of strategic importance

v

3a

5o of external

%% 2 (national/international) A

H . .

&5 | [Current status analy Establish priorities &
3b action plans
Assessment of internal
(city) environment

micro I
Capacity Refined list of gaps Action plan on roadmap
assessment for
technology and Policy proposals II
sectors (product,

Project proposals

service providers)
Figure 2: Policy roadmap for an entrepreneurial ecosystem; Source: Authors, based on Phaal et al.
(2010)

In our model, the micro-macro analysis requires gathering data for current city levels of in-
dustry and technology capacities as well as potential trends at the national/international level.
The inclusion of trend analysis on international level is particularly important to position
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city’s ecosystem in global networks. As Radosevic and Stancova (2018) criticize, EU’s smart
specialization strategies ignore the need to couple with international knowledge and produc-
tion networks and thus limit the effectiveness of R&D-based growth. In other words, Step 2
and 3 together focus on the analysis of indicators for the specific technology field such as Al,
including: patents, scientific publications, infrastructure (incubators, technoparks, etc.), crea-
tive local labour, graduates in digital fields, research & development (R&D), and start-ups.

Besides capacities, a long-term trend analysis could bring wide range of data about technolo-
gies, industries, and policies. Thus, trend analysis again requires the consideration of micro-
macro analysis. That means, the trend data should come not only from city level resources but
also from national and international studies. Policies at city level need to pull together data
from different policy documents. Each city or nation might have different policies and call
them differently, but roadmapping activity should analyse all existing policies ranging from
industry, education, technology, competitiveness, innovation, entrepreneurship, start-up, to
smart city policies. The goal in aligning different policies is to find out policy goals and spe-
cific programs designed for the particular technology at hand. Similarly, the industrial base
of a city might help to bring rich data on finding opportunities for integrating technology and
industrial capacities at the local level. For example, Al is expected to influence medical sector,
so roadmap activity could focus one technology and one industry. This might allow the selec-
tion of lists of services and products produced in the city by those particular industry actors.
Then, there is need to collect national and/or international trend analyses for industries, tech-
nologies and policies. These trend analyses might rely on secondary resources such as forecast
studies as well as customized data collection efforts such as a Delphi survey with specific
technical experts from industrial, academic, R&D backgrounds.

4 Concluding remarks

This paper has outlined some of the recent studies regarding entrepreneurial ecosystems and
digital technologies. To create a competitive environment for flourishing digital entrepreneur-
ial ecosystems, there is an urgent need to align cities’ entrepreneurial and technology policies.
Since this area is still largely unexplored, this paper focuses on finding a possible mechanism
in aligning policy agendas around digital technologies and entrepreneurial ecosystems. Then,
drawing on literature, we propose a conceptual tool for policy makers: an integrated city-
based policy roadmap to manage city based policies in order to support the creation and com-
mercialization of digital technologies at the city level.

A systemic perspective of an integrated city-based policy roadmap could be instrumental in
finding ways of how best to align digital technologies with entrepreneurial capabilities at local
ecosystems. This local data could prevent to pursue unrealistic trends set by global hype on
some digital technologies in general. Thus, we believe that a closely connected analysis of
individual digital technologies could be of high significance in two ways. First, both managers
and entrepreneurs might improve their utilization of digital technologies by understanding the
complex relationships between digital technologies and entrepreneurs. For example, the com-
mercialization of science has been a national priority in many countries like Australia (e.g.
the Australian Government’s Science and Research Priorities). The effective adoption of dig-
ital technologies by companies, particularly start-ups, could result not only in immediate eco-
nomic benefits, but it could also generate many spill over effects. One such spill over effect
is the transfer of digital capabilities to other sectors in city environment, contributing to the
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economic and social growth of cities. Another one is the increased collaboration among busi-
ness and researchers in innovation ecosystems at cities.

The conceptual framework presented here needs to be further developed and tested, e.g. using
case studies. Future studies should help to develop policy agenda in a number of ways. They
might develop metrics to assess strategic fit between ideal city policies and their realization
at city level. They could raise the issue of the alignment of capacities at digital technology
and entrepreneurship for a healthy economic growth at cities. They might also conduct em-
pirical studies to collect data and search for ways of streamlining and enriching the proposed
framework. In particular, comparative studies might enrich the framework and increase the
generalizability of the findings driven from the studies of individual cities.
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