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Abstract

The last decade has witnessed the rise of technology-based entrepreneurs who managed to
build companies based on the use of emerging digital technologies. Some of them have
become owners of multibillion companies, which have spurred interest of policy makers
across the globe to develop new successful unicorns in their own countries. However, the
pure availability of digital technologies in a particular country is not enough to establish
successful companies. Companies are located in certain regional or urban environments with
varying contextual factors. Cities have been a popular unit of analysis for technological
development and economic activities due to their high dependency on immediate local
environmental factors. Nevertheless, the literature lacks to examine the relationship between
technological developments and entrepreneurial activities at city level to identify feasible
frameworks to support a digitally competitive entrepreneurial ecosystem. By combining the
previous literature on entrepreneurship and digital technologies within a particular urban
context, this paper offers a framework to support policy makers plan the future
competitiveness of their cities.
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I. INTRODUCTION

The recent entrepreneurial ecosystem literature provides several factors affecting the success
of an entrepreneurial ecosystem. 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 [1,2]. But more
importantly, they call policy makers for creating policies for entrepreneurial regional
economy rather than for entrepreneurship alone [3]. Agreeing with such a policy approach,
this paper emphasizes creating a city-based policy that integrates both entrepreneurship and
technology policies to flourish and generate innovations for the overall performance of the
ecosystem.

Cities are becoming a rational geographic unit for economic growth for at least two reasons.
First, due to rapid urbanization, cities have become a major site of competitiveness [4]. As a
United Nations [5] report summarizes, cities account for 70% of global gross domestic
product in 2016. Another reason why cities are an appropriate for policymaking is the recent
discussions on smart cities. “Smart Cities” is a concept that encompasses most of the areas
where local governments operate: transportation, civic entrepreneurship, democratic
transparency, clean energy, and services provision. In other ways, the use of digital
technologies as a transformative mechanism to make cities “smart.”

Digital technologies such as big data analytics, cloud-based mobility, 3-D printing, and

machine learning are attracting attention from entrepreneurs and policy makers for different
purposes. On the one hand, the phenomenon of unicorns, start-up companies valued at over
$1 billion, appeals entrepreneurs to start-up high technology companies. On the other hand,



policy makers are attracted to host these unicorns at their countries from the perspective of
economic value and social welfare. 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 proposes an integrative
policy approach that brings together entrepreneurs and policy makers in an effort to both
develop and commercialize digital technologies at city level.

The paper has five sections. After this short introduction, section two will give a quick
overview on entrepreneurship literature related to entrepreneurship ecosystems. Then, section
three will present digital technologies and smart cities, followed with a new policy
framework that could combine entrepreneurship ecosystem approach in generating city level
policies for the utilization of digital technologies. The final section derives a number of
avenues for future research

Il. LITERATURE ON ENTREPRENEURIAL ECOSYSTEMS

Entrepreneurship is the process by which individuals exploit opportunities for innovation [6],
while ecosystem refers to the interconnectedness of organizations that are mutually
dependent on each other’s inputs and outputs. The entrepreneurial ecosystem concept
emphasizes that entrepreneurship takes place in a community of interdependent actors.
Considering that entrepreneurship is an important source of innovation, productivity growth
and employment [7], many countries are searching ways of supporting their local conditions
to create an amiable environment for entrepreneurship to flourish in an ever more globalised
and competitive world.

Seemingly paradoxical, there is a revival of emphasis on regions and on the importance of
geography in economics in the 21% century despite the extent to which globalisation has
turned our world into a “global village” [8]. In this context, the entrepreneurial ecosystem
approach has commonalities with other established concepts, in particular regional innovation
systems [9] and regional innovation management [10]. Similar approaches highlighting the
importance of the regional environment as a driver of innovation are industrial districts,
industrial clusters and innovative milieus [11]. These concepts are grounded in Marshall’s
work [12] on industrial 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 small towns where especially small firms cooperate with each
other and are embedded in the local community [12].

The attractiveness of a region is a function not only of geographical and socio-economic
factors taken in isolation, but also of a complex interplay of external economies characteristic
of a prior industrial agglomeration [13]. For example, the sources of agglomeration
economies arise from local concentration of customers, which reduce overhead and
infrastructure costs; economies of scale in production or distribution, sufficient demand to
warrant the provision of specialized infrastructure, deep and diversified pool of workers
sufficient 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 purchasing; joint research; organized markets for finished products; reduced cost of
negotiating and monitoring contracts; and existence of specialized brokers or specialized
machinery producers [8, 12].



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
following three groups [14]. 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
externalities 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
enlargement 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
policies [14]. Along these lines, Leydesdorff and Deakin [15] pointed out that cities are “key
components of innovation systems” because of their dense networks between academia,
industry and government. Cities thus provide exceptional circumstances for collaborations
across the triple helix as an essential prerequisite for regional development [16].

Cities are not only be the base for the accumulation of ubiquitous assets, economic, physical,
as well as networking [17], but they are the implementation arena for many digital
technologies. 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.

1. LITERATURE ON DIGITAL TECHNOLOGIES AND SMART CITIES

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 entrepreneurship ecosystems both by providing new capabilities &
business models and by affecting their environment and its surrounding regulating
frameworks (see Figure 1). Current trends in digital technology development include the
Internet of Thing (10T), enhanced data analytics, artificial intelligence (Al) and virtual reality
as companies will realize that digital transformation will become an imperative in today’s
competitive market [17]. Currently, the pace of change provoked by digital technologies is
not only accelerating, but also widening. For example, it will not only enable people to
increase their capabilities but also increase organizational innovation as well as integrate
whole ecosystems and supply chains [18]. These macro trends will bring with them massive
regulatory challenges to provide stability on topics such as artificial intelligence and cyber
security [19, 20]. Research goes as far as claiming that advances in digital technology could
automate half of today’s work by 2055 [21].
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Figure 1: Dimensions of technology impact

Source: Authors.

Originally created in the context of manufacturing companies in Germany, the term Industry
4.0 describes a new trend of automation and data exchange enabled through the revolution
through the internet of things, cyber-physical systems and cloud-computing [22]. This
technological shift will have a significant impact on global competitive frameworks, as
companies change to become integrated networks with high automation levels and real-time
data access [23]. Increasing technologically enabled customer demands put further pressure
on organisations’ competitiveness [24]. The impacts of this shift go beyond manufacturing. It
will provide business opportunities and challenges in areas such as logistics, smart services
IT infrastructures and workforce management [25]. Thus, any city-based ecosystem policy
should consider the ways of integrating digital technologies into ecosystem planning.

For this purpose, the smart city approach provides a valid starting point. The concept of smart
cities arose from smart specialisation strategies 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 innovation is developed [26]. Smart cities
apply these principles on city level, mostly with a focus on ICT as an enabler [27]. Having
just emerged with the rise of ICT, there is no coherent definition of a smart city yet, but rather
common elements of existing smart city concepts [28]. Key elements are a technology-based
networked infrastructure to connect the triple helix partners, business-led/entrepreneurial
urban development, a creative class and economic as well as social sustainability [29].

IVV. THINKING OF A CITY-BASED FRAMEWORK FOR INTEGRATIVE
POLICIES

The recent entrepreneurial ecosystem literature provides several factors affecting the success
of an entrepreneurial ecosystem. 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 [1]. But more
importantly, they call policy makers for creating policies for entrepreneurial regional
economy rather than for entrepreneurship alone [3]. Agreeing with such a policy approach,
this paper emphasizes creating a city-based policy that integrates both entrepreneurship and
technology policies to flourish and generate innovations for the overall performance of the
ecosystem.

Geographical unit for ecosystems could be city, region, nation, or even a group of countries
such as NAFTA or European Union. This paper chooses city as a feasible unit of analysis for
policy makers due to three major reasons. First, due to the trend of rapid urbanization, there



are abundant entrepreneurial opportunities. United Nations [5] projects the number of people
living in cities to reach to more than six billion people. City population represents not only
customer but also workforce, innovators, and entrepreneurs. Second, digital technologies are
diffusing rapidly at cities. As discussed in section three, cities have become the major unit of
competitiveness [4]. City governments race with each other to build smart cities. Third, city
level analysis helps to consider a well-defined unit of location for understanding social,
historical, and political fabric, which creates the base for the entrepreneurial ecosystem.

A word of caution, concentrating on city level does not limit understanding the links among
different layers of policies. Just on the contrary, it might sharpen the views of the policy
makers to see each city and its own networks with other regional layers. In fact, many cities
do not compete with local cities alone but rather with global cities in other countries and they
try to be a hub for global supply chains by collaborating with some other global cities. By
doing so, they become a source of innovation and entrepreneurship at a global level. The
more cities are strengthened, the more they contribute to local and national economic growth.
However, it gets complicated and policy makers should be equipped to have a rich approach
to grasp dynamics of their cities.

Proposal: an integrative city-based policy roadmap for digital technologies and
entrepreneurship ecosystems

The goal is to build an integrative city-based policy for digital technologies and
entrepreneurship ecosystems. The roadmap framework might help policy makers to align the
capacity of cities in digital technologies with the capacity residing in its entrepreneurship
ecosystem [30, 31]. This could increase utilization of technologies and bring together a
number of benefits; three key ones are as follows:

e Local governments develop economic and technology policies for the future economic
development. 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 will profoundly influence each city’s future development, economic
fabric and national competitiveness. Managers are making critical decisions about what
technologies to invest: researchers consider what scientific 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 research 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 changing
landscape.

e The integrative framework will provide data in two direct ways. First, the roadmap will
contribute to integrative policy discussion by bringing the complementary needs of
education, entrepreneurship, industrial, innovation and technological policies. Second, the
systematic investigation will improve the systemic use of digital technologies for
increasing competitiveness 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 technology programs could contribute to competitiveness
capacity of cities that will capture of technological opportunities, thus enabling the long-
term success for city’s economy and welfare.



e In addition, the roadmap might deliver data in two indirect ways. First, city level data on
ecosystem 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 inclusive cities by dropping the digital divide in skills. Second, the
integrated policy could help efficient use of resources at cities, improving the
sustainability of cities. Moreover, adoption of digital technologies by companies will
generate many spill over effects such as development of digital capabilities that might be
transferrable to other sectors in city environment, contributing to the smartization of cities
further.

The proposed framework is not a product or technology roadmap but a policy roadmap.
Roadmapping is a powerful technique that has become integral to creating and delivering
strategy and innovation in many organisations. A recent work uses it to have multi-
dimensional science and technology planning [32]. The graphical and collaborative nature of
roadmaps supports strategic alignment and dialogue between functions in the firm or
organization and even between organizations.

Since entrepreneurial ecosystems are embedded within the local context, the roadmapping
technique gives a 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 proposes to adopt the 4-step roadmapping process based developed by Center for
Technology Management at Cambridge University [31, 33, 34, 35]. This paper offers two
expansion to the model. First, instead of using original model where firm level analysis
comprises technology and market, city-based policy roadmap will investigate policy,
technology and market. The process will include Step 1: Policy analysis, Step 2: Industry
analysis, Step 3: Technology analysis, and Step 4: Combining parts of maps.

Second, the proposed framework will attempt to include macro-micro analysis for each
investigation. 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 individual stakeholders/organizations (i.e. policy makers, entrepreneurs, firms,
innovators).

Figure 1 shows the proposed roadmap process and its outcomes. This multi-dimensional
process will bring together entrepreneurship ecosystem actors (industry bodies, suppliers,
researchers, innovators, investors, entrepreneurs, and governments). Hence, their policy
decisions and technology strategies will contribute to a healthy collaborative endeavour for
creating future together.
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V. SUGGESTIONS FOR FUTURE RESEARCH

This paper has outlined some of the recent studies regarding entrepreneurship ecosystems and
digital technologies. Then, drawing on them, it proposes a roadmapping exercise to develop
city based policies in order to develop and commercialize digital technologies at the city
level.

This conference paper is a humble effort in developing an integrative approach. It needs to be
further developed. 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 empirical 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.

Future studies might also contribute through innovative methodologies. For example,
multiple-methodologies such as bibliometrics could bring valuable information on how best
to align digital technologies with entrepreneurial capabilities. There is an ample room for
advancing roadmapping tool for policymaking as well. For example, roadmapping exercise
could expand to integrate a number of new policy layers by using rich data retrieved from
patent analysis and so on.
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