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M3S Research Group, University of Oulu, Oulu-90014, Finland

Abstract

Context: Successful startup firms have the ability to create jobs and contribute to economic welfare. A suitable ecosystem
developed around startups is important to form and support these firms. In this regard, it is crucial to understand the startup
ecosystem, particularly from researchers’ and practitioners’ perspectives. However, a systematic literature research on the startup
ecosystem is limited. Objective: In this study, our objective was to conduct a multi-vocal literature review and rigorously find
existing studies on the startup ecosystem in order to organize and analyze them, know the definitions and major elements of this
ecosystem, and determine the roles of such elements in startups’ product development. Method: We conducted a multi-vocal
literature review to analyze relevant articles, which are published technical articles, white papers, and Internet articles that focused
on the startup ecosystem. Our search generated 18,310 articles, of which 63 were considered primary candidates focusing on
the startup ecosystem. Results: From our analysis of primary articles, we found four definitions of a startup ecosystem. These
definitions used common terms, such as stakeholders, supporting organization, infrastructure, network, and region. Out of 63
articles, 34 belonged to the opinion type, with contributions in the form of reports, whereas over 50% had full relevance to the startup
ecosystem. We identified eight major elements (finance, demography, market, education, human capital, technology, entrepreneur,
and support factors) of a startup ecosystem, which directly or indirectly affected startups. Conclusions: This study aims to provide
the state of the art on the startup ecosystem through a multi-vocal literature review. The results indicate that current knowledge on
the startup ecosystem is mainly shared by non-peer-reviewed literature, thus signifying the need for more systematic and empirical
literature on the topic. Our study also provides some recommendations for future work.

Keywords: Startup, Ecosystem, Startup Ecosystem, Software Startup, Multi-vocal literature review, Systematic literature review

1. Introduction

In the new global economy, startup firms have been consid-
ered a key player in economic development. The reasons for
their significance are their contributions to job creation (which
increases employment) [1] and economic growth at the re-5

gional, national, and industrial levels. Several breakthrough
innovations and major businesses have been generated by star-
tups [2, 3]. The elements comprising a region’s entrepreneurial
environment play an important role in the successful develop-
ment of startups, such as Silicon Valley, a region that is well10

known for its successful startup creation. The elements of such
an environment need to interact together as an ecosystem that
can nurture the creation of successful startups [3, 4]. In a bi-
ological ecosystem, species interact with one another and with
nonliving elements in their environment [5]. Over the past three15

decades, there have been rapid developments in the concept of
the ecosystem. When applied in the business field, the concept
is called a business ecosystem, in which companies collabo-
rate in the form of relationships to create value for customers
[6]. Similarly, a startup ecosystem refers to the phenomenon in20

which startups and their supporting elements interact in an en-
vironment that is built to foster these startups’ development and
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Email address: nirnaya.tripathi@oulu.fi (Nirnaya Tripathi)

growth. However, concrete evidence of a systematic and de-
tailed study that can provide an overview of the startup ecosys-
tem literature and the phenomenon itself is limited or unknown25

[7, 8]. The lack of a synthesized overview on exiting defini-
tions and knowledge of the startup ecosystem framework indi-
cates a research gap and poses a challenge in the conduct of fur-
ther studies. As startups perform a significant role in economic
growth, it is important to know the experiences shared by re-30

searchers and practitioners in the startup ecosystem by obtain-
ing collective knowledge from different perspectives. To ad-
dress the research gap, we sought to analyze the startup ecosys-
tem literature in a systematic way in order to evaluate evidence
on it. Our study’s main objectives were to identify the follow-35

ing:

• the definitions of a startup ecosystem

• the important elements constituting a startup ecosystem

• the roles that these elements play in startups’ product de-
velopment stages40

To achieve our objectives, we proposed three research questions
(RQs) (see Section 3.1). To answer these RQs, we conducted
a pilot study in which we searched for an initial set of key-
words in two electronic databases. The search generated lim-
ited results in terms of peer-reviewed literature, showing that45
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the startup ecosystem has not been explored sufficiently in aca-
demic studies. Hence, we opted to expand our search process
in order to collect gray literature (to include practitioners’ view-
point), along with technical research articles. To do so, we con-
ducted a multi-vocal literature review [9, 10] to broaden the5

research data with such sources as technical articles, white arti-
cles, books, or web pages with respect to the startup ecosystem.
Out of 18,310 sources found, the multi-vocal literature review
revealed 63 articles as primary study candidates. With these
primary study articles, our research aims to organize and ana-10

lyze the literature on the startup ecosystem, how it is defined,
what its elements are, and how such elements contribute to star-
tups’ product development. The remaining sections of this pa-
per are organized as follows. Section 2 provides the background
and related work. Section 3 explains the research method that15

we used to conduct the multi-vocal literature review. Section
4 presents our findings on the startup ecosystem. Section 5
discusses the answers to our RQs, the implications of the re-
sults for practice and research, the comparison of startup and
entrepreneurial ecosystems, and the study’s validity. The last20

section concludes our paper.

2. Background and Related Work

In this section, we describe the background literature on star-
tups and ecosystems. Next, we discuss studies that are related
in terms of topics and research designs.25

2.1. Startup and Product Development

Among many other factors, a nation’s natural resources, ed-
ucation, political system, and economic growth depend on its
industries’ ability to create innovative products. The role of
startups in this process has been increasing [2]. With respect30

to startup definitions, Steve Blank [11] defined it as “a tempo-
rary organization in search of a scalable, repeatable, profitable
business model,” whereas Erik Ries [12] stated that it is “a hu-
man institution designed to create a new product or service un-
der conditions of extreme uncertainty.” Crowne [13] described35

a startup as an organization with limited experience, working
with inadequate resources, and influenced by several factors,
such as investors, customers, competitors, and the use of dy-
namic product technologies.

The products of startups can be classified into two types:40

hardware-intensive products (also called hardware startups) or
software-intensive products (also referred to as software star-
tups). Several studies have been conducted in the context of
startups’ product development (e.g., [13, 14, 15]). Crowne [13]
outlined product development in four life cycle stages, which45

are startup, stabilization, growth, and evolution. Wang et al.
[15] used six product development stages (concept, in develop-
ment, working prototype, functional product with limited users,
functional product with high growth, and mature product) to
analyze the distribution of software startups. In addition, our50

earlier studies, [16, 17], explored the effect of competitor inter-
action on product development and product idea validation in
the startup context.

2.2. Ecosystem

An ecosystem comprises a community of living beings55

whose members interact with one another and with nonliving
elements in their environment [5]. The ecosystem concept is
also used in the business field, such as a business ecosystem
forming a network of companies that collaborate to produce
systems that hold value for customers [18]. In their literature60

review of the business ecosystem, Mäkinen and Dedehayir [6]
explored the elements of such an ecosystem and the roles of
these elements, as well as business ecosystem evolution, the
factors affecting this evolution, and the kinds of strategies de-
veloped during evolution. Because of the benefits of the busi-65

ness ecosystem, the concept is applied in the software indus-
try to shift its product line to the software ecosystem. In a
software ecosystem [19], different stakeholders, such as com-
panies, competitors, and customers, collaborate to target, mar-
ket to, or provide value to common customers through the ex-70

change of critical information and ideas in order to create prod-
ucts that hold customer value [20]. In a broad study, Manikas
[21] pointed out that software ecosystems were rapidly growing
but were still at an immature stage.

The ecosystem concept is also reflected in entrepreneurship.75

According to Cohen [3], in the entrepreneurial ecosystem, dif-
ferent interdependent actors or components interact to create
new businesses through startups in a geographic region. As the
author stated,

“Entrepreneurial ecosystems represent a diverse set of inter-80

dependent actors within a geographic region that influence the
formation and eventual trajectory of the entire group of ac-
tors and potentially the economy as a whole. Entrepreneurial
ecosystems evolve through a set of interdependent components
which interact to generate new venture creation over time.” [3]85

Fostering a startup and entrepreneurship are two different things
but are interreliant. An entrepreneur can create a new business
by launching a startup. Cukier et al. [22] defined a startup
ecosystem as follows:

“a limited region within 30 miles (or one-hour travel) range,90

formed by people, their startups, and various types of support-
ing organizations, interacting as a complex system to create new
startup companies and evolve the existing ones.” [22]

Therefore, some elements that promote entrepreneurship
may be missing when promoting a startup and vice-versa. For95

example, in a startup, product development occurs and requires
dependent elements (e.g., product development methodologies)
to support it, which might be missing in entrepreneurship.

2.3. Related Literature Reviews

A couple of literature reviews described software develop-100

ment in startups. Paternoster et al. [7] conducted a mapping
study to understand existing phenomena in software startups
and their use of software engineering practices. They observed
that a limited number of high-quality studies existed with re-
spect to software startups, and the use of software engineering105

practices was based on the startup context. Another literature
review by Klotins et al. [8], which focused on the software en-
gineering aspects of startups, found that few research articles

2



ACCEPTED MANUSCRIPT

ACCEPTED M
ANUSCRIP

T

provided evidence of software engineering knowledge in the
startup context. Klotins et al. also pointed out that because of
the low rigor of the literature, the results could not be applied
to other startups.

We also found literature reviews on entrepreneurial ecosys-
tems (e.g., [3, 23]). Cohen’s [3] objective was to explore the5

critical components that could turn a potential entrepreneurial
ecosystem into a sustainable one. Aaltonen [23] retrieved ar-
ticles about the entrepreneurial ecosystem from top-ranking
journals and found 10 factors that would help shape the en-
trepreneurial ecosystem.10

However, the closest study to ours in terms of topic was that
by Torres and Souza [24], whose literature review used the
snowball technique to explore the elements framing the tech-
nology startup ecosystem and the relationships within it. They
observed that these elements’ influence on the ecosystem in15

terms of positive or negative effects remained open to discus-
sion. From these reviews, systematic reviews, especially in the
context of the startup ecosystem, are limited. Our study there-
fore aimed to address this gap by conducting a multi-vocal lit-
erature review [9, 10] to find all the relevant technical articles20

and gray literature that could help us understand real startup
ecosystem cases and attain our research objectives.

3. Research Method

Several methods to conduct literature reviews exist, such as
a systematic literature review [25], systematic mapping study25

[26], snowballing [27], and multi-vocal literature review [9].
Among these methods, many researchers in the software en-
gineering field have frequently conducted systematic literature
reviews and mapping studies. These methods are used when
enough academic peer-reviewed articles about a given topic ex-30

ist. As discussed in the Introduction section, during our pilot
study, we used trial keywords in two databases and found a lim-
ited number of peer-reviewed articles on our topic. One reason
could be that a startup ecosystem is quite a new topic, and peer-
reviewed literature related to it is scarce. Hence, focusing on35

peer-reviewed articles would not suffice to achieve our research
objective. We needed to look for other available literature, often
called multi-vocal literature, which could be accessed through
search engines. The major advantage of multi-vocal literature is
that it includes gray literature, such as Internet blogs, web arti-40

cles, trade journal articles, and white papers that do not appear
in electronic databases. Additionally, because of the limited
technical articles appearing during our initial search, the inclu-
sion of gray literature in our study was necessary. Therefore,
the multi-vocal research method would suit our purpose. Fig-45

ure 1 shows the process we followed by considering the guide-
lines provided in a previous study [28].

3.1. Research Problem and Questions (Phase 1)

As discussed in Section 2.3, our study aims to address the
problem on the lack of systematic reviews in the context of the50

startup ecosystem, so we provide an outline of the knowledge
reported on this topic (as discussed in the Introduction). To do

so, we ask the following RQs, which are answered through the
literature review:

RQ1. How is a startup ecosystem defined in the litera-55

ture? The objective of this first question is to know how practi-
tioners and researchers define a startup ecosystem. The answer
would also give us a conceptual basis of the startup ecosystem
phenomenon.

RQ2. What elements are present in a startup ecosystem?60

Once some information about the definition of a startup ecosys-
tem and research on it are retrieved, knowing what constitutes a
startup ecosystem is necessary. This could only be possible by
knowing its important elements and their interaction.

RQ3. Which elements play roles in a startup’s product65

development? One of the main objectives of a startup is to cre-
ate an innovative product that could enable its entry into a high-
potential target market. Hence, a startup’s product development
is an essential aspect, and we want to know which elements of
it play different roles during product development stages.70

3.2. Literature Search Strategy (Phase 2)

To look for relevant articles that could help us answer our
RQs, we implemented two separate strategies for using key-
words and database sources. Our search process started in
August 2016 and ended in September 2016. We divided the75

keywords into two categories, population and intervention, as
shown in Table 1. The keywords for the population cate-
gory were derived from previous literature reviews on startups
(e.g., [29]). For the intervention category, we just focused on
“ecosystem” as the most common term used to describe related80

areas of this study. Furthermore, previous literature reviews
related to an ecosystem, such as a software ecosystem [30],
used only the keyword “software ecosystem” for their database
search. The combined population and intervention categories
were used as search strings in the data sources to retrieve rel-85

evant literature. The first and the third researchers jointly per-
formed the search execution and article selection.

Table 1: Population and intervention

Population Intervention

Key
words

“startup” OR “start-up” OR “early-
stage firm” OR “early stage firm”
OR “early-stage company” OR
“early stage company”

“Ecosystem”

Regarding the data sources, we used two separate techniques.
To look for peer-reviewed literature, we used technical libraries
(electronic databases), whereas for non-peer-reviewed literature90

(gray literature), we browsed Google’s search engine 1. The
reason for opting for Google was that it helps in retrieving doc-
uments with public access. Furthermore, Google Scholar 2 (a
web search engine that provides scholarly literature) was not
used because we were already searching peer-reviewed litera-95

ture from four electronic databases. The electronic databases
used in the study were as follows:

1http://www.google.com
2https://scholar.google.com/

3
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Figure 1: Overview of the research process

• ACM (a technical database)3

• IEEE (a technical database)4

• SCOPUS (a technical database)5

• WEB OF SCIENCE (a technical database)6

We used the START tool 7 to import and analyze the results
from the electronic databases. We utilized this tool, designed5

for a systematic literature review, in our previous literature re-
view [31].

3http://dl.acm.org/
4http://ieeexplore.ieee.org/Xplore/home.jsp
5https://www.scopus.com/home.uri
6https://apps.webofknowledge.com
7http://lapes.dc.ufscar.br/resources-and-downloads/tools

With respect to Google’s search engine, to make the search
process for gray literature rigorous and thorough, we used the
criteria described in a study [29], applied as follows:10

• We erased our search history and cache in Chrome, as well
as signed out from our personal Google accounts.

• We switched off Google instant predictions and set the
page view to 100 results/links per page instead of 20.

• To import the results from the browser, we added the SEO-15

Quake1 plugin8.

In Google’s search engine, the search string “population +

intervention” was used; the results were imported into an Excel
spreadsheet by using the SEOQuake1 plugin.

8https://www.seoquake.com/index.html

4
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3.3. Literature Screening Procedure (Phase 3)20

Our search strategy produced an immense amount of arti-
cles (18,310) from two different data sources. To analyze the
articles, we applied inclusion and exclusion criteria in the elec-
tronic databases and Google’s search engine. Figure 2 presents
an overview of the selection process. The inclusion and ex-
clusion criteria for the articles retrieved from the electronic
databases were applied in two phases. For the first phase, we5

focused on the title, the abstract, and the keywords, and we used
the following inclusion (I) and exclusion (E) criteria:

• (E) The focus was not on startups and/or the startup
ecosystem and did not contain aspects, such as software
and technology.10

• (E) The article was unavailable or was a letter or an edito-
rial.

• (E) Non-English articles were excluded because analyzing
their content would be difficult.

• (I) The keywords “population” and “intervention” appear15

in the title, the abstract, and the keyword list.

After the first phase, 35 articles that contained the keywords
“population” and “intervention” in their title, the abstract, and
the keyword list were found. In the second phase, we proceeded
with full text reading to check whether each study described the20

state of some features of the startup ecosystem. After the full
text reading, nine articles were included as primary study candi-
dates from the electronic databases. We provide some examples
of the articles [32, 33, 34] among 26 ones that were excluded
after a full text reading. For example, one [32] was rejected25

because it did not discuss any specific startup ecosystem case,
whereas two others [33, 34] were rejected because they dis-
cussed digital innovation ecosystems and mobile ecosystems,
which were beyond the scope of our study. Similarly, the rest
of the excluded articles were also out of scope.30

The number of articles retrieved from Google’s search engine
totaled 4,643. To assess these articles, we used the following
inclusion criteria:

• If the URL was available and its content was in English,
the article was included.35

• If the theme of the web page was a startup ecosystem and it
had information on some real cases of a startup ecosystem
and aspects of its technology, the article was included.

• Only text-based web pages were considered for inclusion.
If a web page’s major content comprised videos, audios, or40

images, it was excluded. Quora, Slideshare, and LinkedIn
web pages were also excluded.

The duplicates found totaled 2,108. After applying the in-
clusion/exclusion criteria, we selected 57 articles. Two of the
rejected articles included a literature review that did not provide45

primary information [23], as discussed in Section 2.3, and an-
other that lacked enough information related to the topic [35].

Web of 
Science 

(29)

Scopus
(33)

ACM
(8974)

IEEE
(4631)

Google Search 
Engine (4643)

Inclusion and exclusion 
for article selection 

(2535)

Articles identified (57)

Primary gray literature 
article identification 

(4643)

Primary technical 
literature articles 

identification (13667)

Articles selected for 
inclusion and exclusion 

criteria (2563)

Articles selected for full 
text read (35)

Duplicate 
articles found 
and removed  

(11131)

Articles 
rejected after 

exclusion 
criteria (2531)

Articles rejected 
after applying   

exclusion 
criteria and after 

full text read 
(2478)

Duplicate 
articles found 
and removed 

(2108)

Combined articles (66)

Primary articles (63)

Duplicate 
articles 

removed (3)

Articles 
rejected after 
full text read 

(26)
Articles identified (9)

Figure 2: Search and article selection procedure

Some articles were found in both the electronic databases and
Google’s search engine (e.g., [32] in an electronic database,
with copies found in Google’s search engine, e.g., [36, 37].50

Next, we combined the articles from the peer-reviewed and
non-peer-reviewed literature and found three duplicates. Re-
moving these duplicates resulted in 63 primary articles for qual-
ity assessment (QA) and for data extraction (DE) and synthesis.
Appendix A presents detailed information on the primary arti-55

cles.

3.4. Quality Assessment and Data Extraction (Phase 4)

To conduct the extraction, we used NVivo11 and Excel. Pre-
codes were created to obtain an overview of the articles (DE
01–03) and the kind of research conducted on the topic (DE60

04–06), as well as to conduct a QA of the articles (DE 07–08).
The reason for doing this in Nvivo was that we wanted to keep
the chain of evidence. Later on, the gathered information was
stored in an Excel spreadsheet for statistical analysis. Similarly,
precodes were created for DE 09 and 11, whereas postcodes65

were created for DE 10. The DE is discussed in detail below.

3.4.1. Primary articles’ properties (DE 01–06)

Type of article (DE01). During DE, we classified the primary
articles based on three types: peer-reviewed technical articles;
white papers issued by the government, local authorities, or70

other reliable sources that describe or discuss startup ecosys-
tems; and Internet articles that are opinion papers published on
web pages by various writers.

Publication year (DE02). Articles’ publication dates were ob-
tained, and the articles were arranged according to their respec-75

tive publication years.

5
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Regional and national cases (DE03). The cases discussed in
the primary articles were extracted with respect to their country
of origin.

Research classification (DE04). To evaluate the type of re-
search conducted in the primary articles, we used the following
categories, as discussed in [38]:

• Evaluation: provides novel knowledge with the use of a5

proper research method

• Solution proposal: provides a solution (novel) without giv-
ing a proper validation of the proposed solution

• Philosophical: provides a new concept or a model to offer
new perspectives on certain aspects10

• Opinion: incorporates the author’s opinions on certain as-
pects

• Experience: reflects the author’s own experiences in cer-
tain aspects, learned from the previous work

• Validation: validates the various features of a solution,15

which has not been implemented earlier with a suitable
method

However, the retrieved articles match only five categories
(evaluation, solution, validation, opinion, and experience).

Research contribution type (DE05). Next, we analyzed the pri-20

mary articles’ types of contributions by using Shaw’s [39] pro-
posed categories, which are as follows:

• Procedure or technique: a new kind of technique that can
help researchers perform some tasks effectively

• Qualitative or descriptive model: classification and formu-25

lation of a research problem or the construction of a frame-
work and a model with a proper explanation of interesting
phenomena

• Empirical model: a model or a framework based on em-
pirical or observed data collected for evidence30

• Analytic model: usually a model that uses a formal or a
mathematical analysis

• Specific solution: a solution to a given problem in the area
of, for example, software engineering

• Report: reflections on the observed phenomena35

Pertinence aspect (DE06). We also examined the pertinence
aspect of the articles by classifying them as full, partial, or
marginal, which are described as follows:

• Full: fully focuses on startup ecosystems

• Partial: presents knowledge and discusses the startup40

ecosystem but does not focus fully on it

• Marginal: minor or very limited focus on the startup
ecosystem

3.4.2. Primary articles’ quality assessment (DE 07–08)
QA is an important aspect of a systematic literature review45

in order to evaluate the value and the credibility of the primary
candidate articles in the context of our RQs. We performed
the QA, along with the extraction of general information from
the primary studies. To assess quality, we applied two sepa-
rate approaches, and the first and the second researchers jointly50

performed the QA.

Technical articles. For technical articles, we used a proposed
framework [40], in which articles were evaluated based on their
research rigor and industry relevance. To evaluate research
rigor, we considered three aspects—context description, study55

design, and study validity—by using the following criteria with
the corresponding points: weak (0), medium (0.5), and strong
(1).

• Context description: The objective is to analyze whether
the context is properly discussed in the study.60

• Study design: The article describes the proper study de-
sign to give a clear overview of the variables used in the
study.

• Study validity: The study’s validity is described in the ar-
ticle, including the potential threats to it.65

To evaluate industry relevance, we considered the following
criteria: subject, context, scale, and research method. If an as-
pect was relevant to the industry, an article scored 1 point; oth-
erwise, it earned none (0). Later, we summed up the points
earned by an article in these different aspects, and we obtained70

the total value in terms of rigor and relevance.

• Subjects: Analyze what kinds of subjects were involved
in the study in terms of practitioners, students, and re-
searchers

• Context: Examine the context (industry or laboratory en-75

vironment) of the study

• Scale: Evaluate the study by considering its applications
on a realistic scale

• Research method: Use a research method that can help
evaluate the real situation and is useful for practitioners80

Gray literature. With respect to the gray literature, such as
white papers and Internet articles, we used the same criteria as
those used in a study [41], and these are discussed as follows:

• Position and certainty of the article: The article found from
the search engine is examined, and its reliability is evalu-85

ated. An article from a government website’s link is given
the highest ranking.

• Clarity: The clarity of the article’s content is evaluated.

• Detail: The article’s content with respect to detailed
knowledge of startup ecosystems is evaluated.

6
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• Consistency: The article’s consistency and references are
evaluated.

• Alignment with the research focus: The alignment of the
article’s focus with the focus of the present research is5

evaluated.

These aspects are evaluated and rated as low (0), medium, (0.5),
or high (1). Finally, the total value is calculated by adding the
values of all five aspects.

3.4.3. Answers to research questions 1, 2, and 310

The following aspects were identified to answer our RQs:

Definition of a startup ecosystem (DE 09) and (RQ1). Infor-
mation on a startup ecosystem’s definition is extracted from pri-
mary articles to answer the first RQ.

Elements of a startup ecosystem (DE 10) and (RQ2). For the15

second RQ, we used the inductive approach in which post-
codes were formed by extracting the data from each article and
then labelling these for further comparison in order to identify
themes.

Role in product development (DE 11) and (RQ3). Data from20

the articles highlighting the role of different elements in product
development stages (concept, in development, working proto-
type, functional product with limited users, functional product
with high growth, and mature product) were extracted.

3.5. Data Analysis and Synthesis (Phase 5)25

The gathered information, which consisted of article type,
publication year, research classification, contribution, perti-
nence, and QA of technical articles and gray literature, as stored
in an Excel spreadsheet, was statistically analyzed in terms of
frequencies. For DE 09, 10, and 11, we applied the thematic30

analysis strategy [42] to extract, analyze, and interpret the data.
We used the deductive approach for DE in the form of pre-
codes for DE 09 and 11. For example, the precode for DE
09 was set as “startup ecosystem definition” and the follow-
ing text (from [P47]): “A startup ecosystem includes the ar-35

ray of stakeholders, and the support infrastructure they provide,
which is made available within the given region for the support
of those starting a new business.”, which was highlighting re-
garding startup ecosystem description was fetched and assigned
to the pre codes DE 09.40

The inductive approach in the form of postcodes was used
for DE 10. In this, postcodes were formed by extracting the
data from each article and then labelling them for further com-
parison. We constantly compared the codes with one another
until themes emerged. Initially, we obtained 109 labels; after45

comparing them, we ended up with 35 codes. These codes were
further compared, resulting in eight themes. An example of this
can be seen in Table 4 for the “finance” theme, in which codes,
such as funding, established companies, seed investment, ven-
ture capital, bank, crowd funding, and government, point to-50

ward the importance of funding in startup creations and how
these codes play a role in it.

Some of the codes were common in a few themes. For ex-
ample, the codes “incubators” and “accelerators” acted as the
key sub-elements in “supporting factor,” but they also have a55

key part in “education.” For instance, a line in an extracted text
[P22] states, “That’s where the value of mentorship and train-
ing offered by accelerators in areas such as staying lean and ag-
ile, developing clear product-market fit, viable business models,
and accessing customers and capital becomes clear.” The text60

can be interpreted as the characteristics of accelerators in sup-
porting startups, but it also signifies accelerators’ role in educa-
tion. Likewise, the code “established companies” helped in the
theme “finance,” which means that financial assistance is given
to startups; however, it also supports the “technology” aspect65

in the startup ecosystem by providing startups with the plat-
form and tools to develop products. Additionally, to avoid any
bias during the DE and synthesis, we ensured that the first and
the third researchers worked together during the deductive and
inductive approaches, whereas the second researcher double-70

checked the DE and the thematic synthesis.

4. Results

From the systematic review, 63 primary studies were found
relevant to our RQs. Our analysis also revealed that software-
intensive product startups were dominating the startup ecosys-75

tem phenomenon. Table 2 and Appendixes A and B present
the descriptions of the primary articles. In the following sub-
section, we give an overview of the primary studies. We then
explore the definitions of the startup ecosystems, and current
research on them. Next, we examine the elements of the startup80

ecosystem and then analyze their role during product develop-
ment.

4.1. Overview of Primary Articles

An overview of the primary studies is discussed under the
following categories:85

Type of article. The primary studies include technical articles,
white papers, and Internet articles published from 2000 to 2016.
Figure 3b and Table 2 show an overview of the articles by type.
Out of the 63 articles, 17% are technical articles, 27% are white
papers, and the rest (56%) are Internet articles (Figure 3b). The90

conclusion derived from the figure is that technical articles re-
garding the startup ecosystem are few, and most of the knowl-
edge on the topic is contributed by gray literature.

Publication year. Analysis of the publication frequency
throughout the period under study offers another insight into95

the topic. As shown in Figure 3c, from 2000 to 2011, only three
articles were found. From 2012 to 2013, the number increased
to 10 articles, especially Internet articles discussing the startup
ecosystem. From 2013 to 2016, there was a continuous increase
in interest on the topic. We identified a steady increase in the100

number of publications classified under the three article types.
In 2016, 16 articles were found; it should also be considered
that we ended our search in August 2016. The most remarkable
observation from the above findings is the gradually growing

7



ACCEPTED MANUSCRIPT

ACCEPTED M
ANUSCRIP

T

Table 2: Primary articles’ details

ID Year Article Type Classification Contribution QA ID Year Article Type Classification Contribution QA
[P1] 2000 White Paper Opinion Qualitative 2.5/5 [P2] 2015 Internet Article Opinion Report 3/5
[P3] 2008 Technical Validation Qualitative 5/7 [P4] 2015 Internet Article Opinion Report 3/5
[P5] 2011 Technical Solution Empirical 4/7 [P6] 2015 Internet Article Opinion Report 3/5
[P7] 2012 Internet Article Opinion Report 3.5/5 [P8] 2015 Internet Article Opinion Report 4/5
[P9] 2012 Internet Article Opinion Report 3/5 [P10] 2015 Internet Article Opinion Report 2.5/5
[P11] 2012 Internet Article Opinion Report 3/5 [P12] 2015 Internet Article Opinion Report 3.5/5
[P13] 2012 Internet Article Opinion Report 3/5 [P14] 2015 Internet Article Opinion Report 2.5/5
[P15] 2012 White Paper Experience Report 5/5 [P16] 2015 Internet Article Opinion Report 3/5
[P17] 2012 Technical Evaluation Qualitative 3.5/7 [P18] 2015 Technical Solution Procedure 5/7
[P19] 2012 Technical Experience Empirical 5.5/7 [P20] 2015 White Paper Evaluation Qualitative 5/5
[P21] 2013 Internet Article Opinion Report 3/5 [P22] 2015 White Paper Experience Report 5/5
[P23] 2013 Internet Article Opinion Report 3/5 [P24] 2015 White Paper Experience Report 5/5
[P25] 2013 White Paper Evaluation Qualitative 5/5 [P26] 2015 White Paper Evaluation Qualitative 5/5
[P27] 2014 Internet Article Opinion Report 3.5/5 [P28] 2015 White Paper Experience Empirical 5/5
[P29] 2014 Internet Article Opinion Report 3.5/5 [P30] 2015 Technical Solution Qualitative 3/7
[P31] 2014 Internet Article Opinion Report 1.5/5 [P32] 2016 Internet Article Opinion Report 4.5/5
[P33] 2014 Internet Article Opinion Report 2.5/5 [P34] 2016 Internet Article Experience Report 2.5/5
[P35] 2014 Internet Article Opinion Report 3/5 [P36] 2016 Internet Article Opinion Report 3.5/5
[P37] 2014 Internet Article Opinion Report 2.5/5 [P38] 2016 Internet Article Experience Report 3/5
[P39] 2014 Internet Article Opinion Report 2.5/5 [P40] 2016 Internet Article Opinion Report 2.5/5
[P41] 2014 Technical Evaluation Empirical 6/7 [P42] 2016 Internet Article Opinion Report 3/5
[P43] 2014 White Paper Evaluation Empirical 5/5 [P44] 2016 Internet Article Opinion Report 3/5
[P45] 2014 White Paper Experience Report 4.5/5 [P46] 2016 Internet Article Opinion Report 4/5
[P47] 2014 White Paper Experience Report 5/5 [P48] 2016 Technical Evaluation Empirical 6/7
[P49] 2014 Technical Evaluation Empirical 5/7 [P50] 2016 Technical Solution Empirical 4/7
[P51] 2014 White Paper Opinion Qualitative 4.5/5 [P52] 2016 White Paper Experience Report 2/5
[P53] 2015 Internet Article Opinion Report 3/5 [P54] 2016 White Paper Experience Report 4/5
[P55] 2015 Internet Article Opinion Report 2.5/5 [P56] 2016 White Paper Evaluation Qualitative 4.5/5
[P57] 2015 Internet Article Opinion Report 2.5/5 [P58] 2016 White Paper Evaluation Qualitative 4.5/5
[P59] 2015 Internet Article Opinion Report 3/5 [P60] 2016 White Paper Experience Report 5/5
[P61] 2015 Internet Article Experience Report 3/5 [P62] 2016 Technical Solution Empirical 6/7
[P63] 2015 Internet Article Opinion Report 4/5

interest in the topic, which is expected to increase further in the
coming years.

Regional and national cases. The most striking aspect to
emerge from the primary articles involves the number of re-5

gional and national cases across the globe. Figure 3a illus-
trates the number of cases found with their reference identifi-
cation numbers from [P1] to [P63]. For example, [P58] mainly
focuses on Hong Kong’s startup ecosystem, but it also dis-
cusses the cases of Chile, Malaysia, London, and Singapore10

for comparison purposes. Similarly, [P52[ gives examples of
the startup ecosystem elements in Southeast Asian countries
(Brunei, Cambodia, Indonesia, etc.). Figure 3a shows that the
majority of the cases are from Europe, the US, Australia, and
Southeast Asia. By contrast, relatively few cases are reported15

from South America, Africa, Mediterranean countries, India,
South Korea, and Japan.

4.2. Current State of Research on Startup Ecosystems

Having given an overview of relevant studies in the previous
section, in the current section, we discuss the current research20

situation, as observed from the primary studies on the startup
ecosystem, classified under the following types:

Research classification and contribution. In terms of research
classification, Table 2 and Figure 4 provide more information.
Figure 4 shows that the opinion category has the highest number25

of articles (34), followed by experience (13) and evaluation (9).
The large number of opinion articles is due to the huge amount
of gray literature found in the review. Similarly, in terms of
research contribution, Table 2 and Figure 4 present the results.

Figure 4 shows that the largest number of articles (43 articles or30

over 50% of the primary articles) are under the report category,
followed by the qualitative/descriptive model (10 articles) and
the empirical model (nine articles). Only one article falls into
the category of a procedure/technique. No article belongs to
any of the following three categories: analytic model, tool, and35

specific solution.

Pertinence aspect. We also examined the pertinence aspect of
the articles by classifying them as full, partial, or marginal. In
this regard, 36 articles belong to the full category, comprising
over 50% of the primary articles. Around 24 articles fall un-40

der the partial category, and the rest (three) are classified as
marginal. The reason for such a high number of fully pertinent
articles is the concrete content of gray literature on the startup
ecosystem, especially the real-life cases discussed in these pa-
pers. Figure 4 and Appendix B provide more information.45

4.3. Primary Articles’ Quality

Figure 5 provides an overview of the QA for technical ar-
ticles (top), as well as for white papers and Internet articles
(bottom). Table 2 lists the total points given to each article.
As shown in Figure 5 (top), most of the technical articles had50

high relevance; seven of the 11 technical articles had high rele-
vance. However, only four articles had a total value of 2 points
or more in terms of research rigor. In addition, the rest of the
articles’ rigor levels were below 1.5 points. We determined that
those articles with high relevance were suitable candidates to55

help address the RQs. However, this result also indicates that
further research on the startup ecosystem with higher rigor is
required.
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Figure 3: (a) Top: regional and national cases, (b) Bottom left: articles’ percentages and types, (c) Bottom right: publication year

In case of white papers and Internet articles, as illustrated in
Figure 5 (bottom), more than 50% of the articles belonged to
the medium category in terms of position and certainty of the
article (32 articles), clarity (33 articles), detail (36 articles), and5

consistency (34 articles). However, 38 articles (falling either
into the strong and medium categories in the earlier aspects)
strongly aligned with the research focus, giving us an adequate
basis for answering our RQs.

4.4. RQ 1. Definition of a Startup Ecosystem10

One of the objectives of this literature review is to find defi-
nitions of the startup ecosystem in the existing literature, which
we explore through the first RQ. Out of 63 primary articles, four
articles explicitly describe a startup ecosystem. Explaining cor-
rectly what the term means is crucial. In their case study of15

New York City, Cukier et al. [P48] defined a startup ecosystem
as follows:

“a limited region within 30 miles (or one-hour travel) range,
formed by people, their startups, and various types of support-
ing organizations, interacting as a complex system to create new20

startup companies and evolve the existing ones.” [P48]
From this definition, we can determine that a startup ecosys-

tem focuses on a particular region where entrepreneurs and
supporting organizations collaborate to create new startups and

drive the existing ones. Similarly, Cervantes and Nardi [P19]25

described the establishment of a startup culture in a Mexican
region and presented their perspective on a startup ecosystem:

“The startup community uses the term ”ecosystem“ to refer
to the network of people, institutions, and resources needed to
build startups. This ecosystem includes entrepreneurs from dif-30

ferent backgrounds, skills, and levels of experience, as well as
private investors, public and private funding institutions, large
companies that create infrastructure, and universities.” [P19]

In the preceding description, the word “ecosystem” in
“startup ecosystem” denotes a network of people, organiza-35

tions, and resources required to create startups. In terms of
people, the cited authors refer to entrepreneurs, as well as in-
vestors. With respect to organizations, they mention funding
institutions, large companies, and universities, which provide
the resources to create an infrastructure for supporting the cre-40

ation of startups. In another article [P47], a startup ecosystem
is defined as follows:

“A startup ecosystem includes the array of stakeholders, and
the support infrastructure they provide, which is made available
within the given region for the support of those starting a new45

business.” [P47]
It means that in a region, an ecosystem comprises several

stakeholders aiming to provide supporting infrastructure in or-
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Figure 4: Research classification, contribution, and pertinence

Figure 5: Quality assessment (rigor and relevance) of technical articles (top),
quality assessment of white papers and online articles (bottom)

der to create new ventures. Likewise, Krajcik and Formanek
[P18] discussed the context of a startup ecosystem from a re-
gional perspective, in which it is considered a method. A coun-
try perspective also reflects an ecosystem’s benefits and impor-5

tance. This view is supported by previous studies [P47 and
P48] that explained an ecosystem from a regional perspective,
in which people try to support both new and existing startups.
Krajcik and Formanek in [P18] described it as follows:

“A regional startup ecosystem is an effective method to en-10

dorse regional innovations and the development of the business
environment along with securing the growth of the domestic

product and employment in the given country.” [P18]
From the above observation, it appears that four descriptions

of a startup ecosystem overlap with one another to a certain15

extent. However, some variation also exists among them. We
therefore took an inclusive approach to analyze the definitions
by using the criteria discussed in [43] in order to achieve a
common representation of a startup ecosystem. The rationale
behind our approach is that a startup ecosystem is a multidi-20

mensional phenomenon; furthermore, the definitions provided
in the articles were based on based on different study contexts
(e.g., [P48] in New York City and [P19] in different Mexican
regions). The analyses of these definitions, by considering the
criteria mentioned in [43], are as follows:25

Environment. For a startup ecosystem, its environment could
be a local or a particular region, for example, “a regional startup
ecosystem” [P18] or “within the given region” [P47]. The re-
gion could be within a 30-mile radius, as indicated in [P48]: a
“limited region within 30 miles (or one-hour travel) range.”30

Actors. The actors can be stakeholders (“includes the array of
stakeholders” [P47]), which are also in the form of supporting
organizations, for instance, (“various types of supporting or-
ganizations” [P48]) performing supporting roles, whereas the
startups themselves form the core of the ecosystem. Support-35

ing roles are played, among others, by educational institutions,
governmental and local authorities, and some types of funding
bodies (“private investors, public and private funding institu-
tions, large companies that create infrastructure, and universi-
ties” [P19]). Large companies or actors offering venture capital40

(VC) may play the role of stakeholders.

Implication on a smaller scale. The implication of a startup
ecosystem on a small scale would be the creation of new busi-
nesses or startup companies, such as to “create new startup
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companies and evolve the existing ones,” as described in [P48];
to “build startups,” as stated in [P19]; or to “start a new busi-
ness,” as indicated in [P47].

Implication on a larger scale. On a larger scale, a startup5

ecosystem could have an impact on the increased production of
domestic products, as well as on the creation of jobs in a partic-
ular region or country. As stated in [P18], a startup ecosystem
contributes to the “growth of the domestic product and employ-
ment in the given country.”10

Important factors that play roles in ecosystem growth. The fac-
tors that could influence the growth of an ecosystem are the in-
teractions among stakeholders, as well as the available skills
and talents in a particular region. For example, some articles
mention “interacting as a complex system” [P48], a “network of15

people, institutions, and resources” [P19], and “entrepreneurs
from different backgrounds, skills, and levels of experience”
[P19], as well as contributing to an increase in employment and
economic growth.

In summary, some differences appear in all four definitions.20

For example, [P48], [P47], and [P18] discuss startup ecosys-
tems in a regional perspective, but this is not the case in [P19].
Similarly, [P47] and [P18] pinpoint that a startup ecosystem is
important for economic development, whereas [P48] and [P19]
stress more on the creation of startups. Therefore, considering25

the four definitions and analyzing them with the criteria in [43],
we came to the conclusion that a startup ecosystem operates in
the environment of a specific region. It involves actors that can
act as stakeholders, such as entrepreneurs, investors, and other
groups of people who have some self-interest in the ecosystem.30

They collaborate with supporting organizations, such as fund-
ing agencies, governments, and educational institutions. They
establish organizations to create an infrastructure in which a
common network that could support and build startups on a
smaller scale is set up, as well as to increase domestic prod-35

uct development and the creation of new jobs in the country on
a larger scale.

4.5. RQ 2. Elements of a Startup Ecosystem

In this section, we highlight the elements of a startup ecosys-
tem (at the abstract level), as discussed in the literature. These40

are shown in Table 3. Next, we describe the elements that we
found through our thematic analysis of the literature (Table 4).
A closer examination of the elements given in [P41], [P45],
and [P50] (Table 3) shows several similarities and differences
among them. For example, culture appears in all three arti-45

cles, yet they differ in some elements (e.g., market appears to
be a key element only in [P41], technical skills appears only in
[P45], and physical space and events seem to be key elements
only in [P50]). In addition, all three articles lack a full picture
in the global context. For example, [P41] provided elements50

based on its study in three cities of Israel, [P45] proposed ele-
ments based on a few studies and a general assumption on the
topic, and [P50] suggested elements based on previous models
and its own understanding of the subject. These distinctions in-
dicate the need to explore and understand the various elements55

Table 3: Elements discussed in the articles (higher level)

Reference Elements in a Startup Ecosystem
[P41] Entrepreneur, Funding bodies, Legal frame, Market, Incuba-

tor/Accelerator, University/Research Center, Education, De-
mographics, Geography Politics, Family, Culture, Society,
Technologies, Methodologies, Established Company

[P45] Entrepreneurship culture, Experienced mentors, Regulatory
environment, Collaborative culture, Visible successes, Risk
tolerance, Availability of capital, Technical skills

[P50] Culture, Champion, Network, Stakeholder engagement (lo-
cal, state, and federal governments; service providers
(e.g., accountants, lawyers, and consultants); educational
and research institutions; mentors; investors; media; en-
trepreneurs), Process, Physical space, and events

of a startup ecosystem that are described in all the primary stud-
ies and to create a general view of the elements that constitute
a startup ecosystem.

Figure 6: Word cloud of the top 50 words in primary papers

To create a general view on the topic, we subjected all pri-
mary articles to a word frequency query and thematic analysis60

using an inductive approach (see Section 3.5) in NVivo. Fig-
ure 6 presents the results of the word frequency query. In the
thematic analysis, we found eight major themes as the main
elements that are important in a startup ecosystem. These ma-
jor themes are derived from the sub-elements of the main ones,65

which are listed in Table 4 and discussed in the following sub-
sections:

4.5.1. Entrepreneur
The first and most important element in the startup ecosystem

is the entrepreneur, referring to anyone who wants to start a new70

business venture. Entrepreneurship can be categorized as based
on need, often relating to self-employment and an opportunity-
based enterprise [P45]. In India, technology entrepreneurs aim
to build startups that will attract investors worldwide and will
be scaled in the form of unicorns [P22, P60]. Startups that have75

a value equal to and over $1 billion, as evaluated by a VC firm,
are called unicorns [44]. Entrepreneurs are usually mentored by
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Table 4: Elements and sub-elements of a startup ecosystem

Element Sub-
element Articles

Entre-
preneur

Entrepreneur
[P7, P40, P25, P15, P22, P11, P56, P27, P60, P45,
P31]

Su
pp

or
tf

ac
to

rs

Incubators
[P32, P54, P13, P28, P29, P14, P26, P52, P34, P45,
P7, P46, P35, P42, P41, P21, P27, P9]

Accelerators
[P54, P24, P41, P36, P21, P27, P9, P26, P52, P34,
P6, P45, P53, P12, P25, P58, P8, P61, P39, P22, P44,
P42]

Co-working
space

[P54, P7, P28, P29, P14, P52, P34, P31, P19, P53,
P35, P50, P42, P56, P27, P13]

Events
[P32, P54, P42, P41, P27-P29, P52, P12, P19, P53,
P58, P48, P46, P35, P61, P50]

Government
[P32, P54, P44, P59, P11, P36, P56, P55, P60, P26,
P38, P52, P24, P6, P57, P45, P31, P12, P47, P25, P7,
P53, P58, P48, P50, P40, P39]

Legal frame-
work

[P24, P42, P41, P6, P47]

Media [P35, P39, P27, P38, P12]
Mentors [P50, P44, P41, P56, P13, P45]

Fi
na

nc
e

Funding
[P32, P33, P4, P50, P40, P15, P22, P42, P41, P56,
P18, P27, P54, P13, P28, P14, P26, P20, P6, P57, P45,
P31, P47, P24, P25, P7, P53, P58, P48, P46, P43]

Established
companies

[P56, P55, P27, P60]

Seed invest-
ment

[P24, P53, P28, P26, P20, P6, P45, P25, P58, P48, P4,
P40, P42, P41, P56, P13]

Venture cap-
ital

[P33, P54, P45, P25, P24, P58, P4, P22, P41, P56,
P26, P20]

Bank [P46, P14, P20]
Crowd fund-
ing

[P24, P4, P28, P20, P34]

Government [P24, P7, P4, P41, P28, P26, P45]

D
em

og
ra

ph
ic

Cultural &
language

[P54, P24, P31, P58, P48, P50, P40, P42, P59, P41,
P28]

Gross do-
mestic
product

[P7, P19, P40, P22, P42]

Geography
[P24, P58, P52, P45, P47, P51, P37, P50, P40, P15,
P39, P42, P41]

History [P33, P48, P51, P39, P36, P60, P12]
Society [P58, P38, P47]
Immigrants [P54, P48, P41, P56, P31]

M
ar

ke
t

Market
[P32, P24, P38, P20, P31, P25, P7, P58, P17, P61,
P15, P27, P9, P28]

Local market [P58, P41, P31]
Global mar-
ket

[P58, P41, P31]

Customer [P58, P38, P20]
Economic [P7, P15, P38]

E
du

ca
tio

n Education [P24, P35, P17, P55, P28, P26, P20, P10, P45]
Educational
institution

[P24, P41, P9, P1, P13, P14, P26, P31, P12, P62]

Accelerator
& incubator

[P48, P21, P13]

Experience [P41, P45]
Media [P19, P50]
Family [P41]

H
um

an
C

ap
ita

l Talent [P24, P43, P56, P2, P28, P10, P57, P47]
Education [P24, P58, P43, P41, P9, P13, P28, P26]
Accelerator
& incubator

[P43, P44, P13]

Experience [P41, P13]

Government
[P24, P7, P31, P58, P51, P43, P15, P22, P42, P36,
P57]

Young talent [P58, P43]
Policy [P58, P15, P41, P45]

Te
ch

no
lo

gy

Technology
[P33, P24, P28, P60, P26, P38, P20, P58, P8, P17,
P50, P39, P56, P2, P9]

Education [P24, P5, P17, P44, P55, P1, P57, P45, P31, P12]
Established
companies

[P54, P58, P8, P61, P40, P36, P55, P27, P34, P25]

Founders [P17, P41, P20]
Industry [P54, P24, P58, P37, P22, P31, P47]
Geography [P54, P58, P50, P39, P29, P52]
Innovation [P33, P50, P55, P14, P20, P47]
Product [P41, P20]

incubators and accelerators, who can help develop a business
model and establish a startup. Mindset is also an important
aspect that shapes entrepreneurs. A startup operating with a
too optimistic approach will result in a short lifespan, and its5

market entry will be difficult [P20]. Such a strategy best serves
large companies and is appropriate for products targeted at the
global market. By contrast, realistic startups undergo moderate
development and exert less influence on investors [P20].

4.5.2. Support Factors10

The second major theme, support factors incorporate many
sub-elements, which are unique and important for the startup
ecosystem context with respect to providing support. We dis-
cuss support factors second because their sub-elements also
contribute to the other main elements in the startup ecosystem.15

The following sub-elements act as support factors in the startup
ecosystem:

Incubators. During the early stages of startups, the role of in-
cubators is crucial. They conduct programs on a particular lo-
cation to attract talent by providing mentorship to founders and20

entrepreneurs [P13, P14, and P21]. During the incubation pe-
riod of startups, incubators work together with other entities,
such as mentors, in a co-working space, with the objective of
providing entrepreneurs with the opportunity to transform their
ideas into a real growing startup [P14, P29]. Incubators can ob-25

tain support from both public (e.g., government funding) and
private sectors [P28, P34]. In these programs, professionals,
such as designers and developers, as well as companies and
entrepreneurs, aim to create business cases, develop products,
and receive feedback on their business ideas [P14, P42]. Se-30

rial entrepreneurs sometimes operate incubator programs, with
the aim of helping individuals and teams that are interested in
creating startups [P27].

Accelerators. After incubators provide support, if the founders
have developed a startup that has an inventive business idea and35

a business potential to disrupt the existing market, they require
advanced support, that is, further funding and intensive men-
torship to accelerate their business. This step is done by accel-
erators, who provide further mentorship through the accelera-
tor programs in a working space [P21, P22, P54]. Mentorship40

could include sharing of knowledge on lean and agile meth-
ods, the development of a product–market fit, the creation of an
applicable business plan, and customer networking [P22]. An
accelerator program is described by [P24] as “a structured pro-
gram to help innovative early-stage companies swiftly come to45

market.” Accelerator programs (usually about 3–6 months in
duration) can help in removing the hurdles during a startup’s
growth stage by providing entrepreneurs with the necessary
mentorship and early-stage funding [P22, P24]. Sometimes, if
venture capitalists do not exist in a region, accelerators can take50

their place by turning into investors [P53].

Co-working space. A co-working space, also referred to as a
studio [P34] or a laboratory [P35], is a spot where interested en-
tities, such as incubators, venture capitalists, and others, collab-
orate (sometimes in a single building) to support founders and

12
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entrepreneurs in developing startups and creating innovative
projects [P13]. Having a principal location for work, meetings,
and collaboration is key to nurturing startups [P22, P28]. The
objective of a co-working space is to provide a cost-effective5

workspace for startups, which could enable the sharing of the
required information and culture that motivate startups to take
risks [P19, P50].

Events. Events are created and organized to find co-founders,
talented individuals, and investors, and it is also where star-10

tups can give their pitch to attract investors’ attention [P12].
Events can act as a catalyst for the creation of startups and an
innovation culture in a region [P19, P50]. During an event, en-
trepreneurs can meet face to face, discuss their problems, and
share innovative methods [P19]. For example, in Tokyo, events15

aim to establish opportunities for Japanese people to network
with foreign startup founders, whereas the startup weekend has
been initiated in Mexico to provide high-quality entrepreneur-
ship education for entrepreneurs [P19, P54]. Similarly, in Fin-
land, Slush (Europe’s leading startup event) is organized each20

year [P27 and P61].

Government. A key support factor is the government. The
government’s responsibility includes the creation of an envi-
ronment that is conducive for the growth of startups and new
businesses in a region, which can drive investors to invest in25

the region [P26]. Governments create programs in which they
collaborate with other organizations so that their support can
reach startups. For example, some governments collaborate
with incubators by providing funds to incubator programs that
can offer mentoring to startups [P59]. Examples of government30

support are highlighted in the literature; for instance, [P54]
mentioned that the government in India is hugely investing in
startup creation, whereas [P12] reported that the government
in Brazil is attempting to enhance the regional ecosystem by
giving grants to startups and private accelerators. In the case35

of Hong Kong, the government improved legal procedures to
make these conducive for startups [P58]. In Finland, the gov-
ernment is cooperating with large companies, such as Nokia, to
support both local and foreign startups [P55].

Legal framework. When choosing the potential market region40

for its product, a startup should consider the legal aspects in
that region, which could be in the form of taxes, intellectual
property rights, and the level of bureaucratic intervention [P41].
The legal framework should also be conducive to immigration
because immigrant entrepreneurs have the potential to create45

new businesses that would result in job creation in the region
and maintain the region’s competitiveness in the global market
[P45]. Additionally, a fast-growing startup often shifts from its
local place to other places, such as Silicon Valley, where the
legal framework is beneficial for startups. This relocation can50

lead to negative results for the local region in terms of cash and
human capital losses. Hence, having a legal framework that is
conducive for startups is vital for a region [P6].

Media. The use of media, such as social media (e.g., Twitter,
Instagram, and Facebook), can help in creating awareness and55

generating interest in a startup’s product or its events [P39]. An-
other usage could be to gain free publicity [P38]. News agen-
cies are eager to know and publish about innovative startups
that have unique products or business ideas [P27]. Blogs are
also used as a medium and are common among startups to reach60

potential users and customers [P12].

Mentor. During incubator and accelerator programs, the role
of mentorship comes into play. The type of mentor involved
is critical, especially for early-stage founders and startup teams
that have reached a later stage of development [P44]. A men-65

tor has the potential to create an entrepreneurship mindset in
the ecosystem [P50]. The best candidates for mentorship are
those with several startup development experiences [P19, P45].
It is critical that mentors provide early-phase assistance to en-
trepreneurs and founders and devote enough mentoring time to70

boost these individuals’ confidence and help the ecosystem in
the region [P45].

4.5.3. Finance
Finance is an important element in a startup ecosystem be-

cause a startup needs different types of funding at various stages75

to sustain itself during the product and business development
stages and, later, for expansion purposes. A lack of funding
can directly influence the creation of startups [P13, P28, P45].
Funding could be from public and private sources and could
be categorized as seed funding, stages A–B, and stages C–D,80

based on the startup’s development phase [P58]. Startups can
receive funding in multiple ways, including private investments,
government grants, crowdfunding, public investments, prizes,
and loans [P24, P28]. The following are the sub-elements of
finance, from which funds can be generated in the ecosystem:85

Established companies. Established companies can be among
the funding sources. For example, in Japan, established com-
panies, compared with other sources, provide a large amount
of funding to startups. The main objective for investment is
to create a win-win opportunity for both parties: established90

companies can use the opportunity to invest in research and
development through the medium of startups, whereas star-
tups can gain customer trust if established companies support
them [P56]. Another example is Nokia Corporation in Finland,
which has invested an immense amount of money over the last95

two decades, in collaboration with the government, in nurturing
local talent and startups [P27, P55].

Seed investment. An alternative source of funding can be seed
investment, in which past successful entrepreneurs play a ma-
jor role [P13]. Seed investment is the most common type of100

investment during the early stages of startups and can be used
for preliminary product and business development [P40, P56].
However, if a region lacks a proper financial structure, find-
ing seed investment is a challenge [P6]. Accelerators and in-
cubators, angel investors, and bootstrapping can provide seed105

investment. Accelerators and incubators can provide direct in-
vestment, along with future funding guidance [P28], to startups
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during their growth stages. For example, [P4] pointed out that
accelerators and incubators invested around US$900,000 in 32
investments, which was similarly observed by [P24]. Angel in-
vestors are important sources of seed investment and can consti-5

tute the second largest source of funding, after the government
[P28]. Angel investors’ motive is that if a startup succeeds,
their investment could turn into huge profit [P48]. Addition-
ally, early-stage angel funding is beneficial for a startup because
it may improve this startup’s possibilities to obtain VC funding10

later [P45]. Another norm in seed investment is bootstrapping,
which is common for many startups; here, the funding is gen-
erated by founder savings or family members and friends [P20,
P25, P28, P31, P53]. Funding from bootstrapping encourages
founders to be careful in their expenditures and motivates them15

to create more profit than other startups that acquire funding
from other sources [P20].

Venture capital funds. The size of a startup ecosystem can be
predicted based on the number of VC funds invested in it [P33].
VC funds are used when innovative startups wish to expand20

their business and need large sums of funding to further grow
[P56]. VC funds can be of international or local forms. Lo-
cal VC funds are considered during seed to stage B funding,
whereas international VC funds are provided during stage C,
eventually with the aim of investing in the top global startups25

[P58].
Banks also provide funding to startups in the form of loans,

and they assist startups in improving and validating their busi-
ness plans, with networking opportunities [P14]. A different
fund source could be crowdfunding, in which startups sell their30

company shares to the public to generate money [P20]. How-
ever, bank loans and crowdfunding are found to be less popular
funding sources [P20]. Government funds are the major fund-
ing source for many startups. Governments create investment
funds to establish an optimum environment for startups to grow35

and promote entrepreneurship in the region [P7, P45].

4.5.4. Demography
Based on the previous definitions, a startup ecosystem fo-

cuses on a particular region. In our analyses, we also foud that
demography is an important aspect of a startup ecosystem. The40

various sub-elements linked to demography and their effects
during the development of a startup are as follows:

Culture and language. Demography includes culture and lan-
guage, and a region rich in diverse cultures and languages en-
ables creativity among the local population; in turn, this cre-45

ativity leads to the creation of innovative ideas, which are vital
for early-stage startups [P41, P59]. A startup-culture mindset
should be developed among the local population in terms of
thinking of large-scale businesses instead of small ones [P50].
Some cultural barriers could be the “lack of certain characteris-50

tics such as appetite for risk, entrepreneurial spirit, global am-
bition, business confidence, and investor understanding of the
impacts of technology, as well as resistance to change” [P28].
Governments need to step up their efforts by implementing pro-
grams that could overcome these barriers [P58].55

Gross domestic product. The national gross domestic product
(GDP) has an effect on a startup ecosystem. For example,
countries with medium income and rising GDP levels, such as
China, India, Colombia, Mexico, and Brazil, aim to improve
their economies by creating unique startups that can produce60

excellent products [P19]. Additionally, a favorable GDP en-
vironment would facilitate access to cash during the funding
stage. For example, in countries such as Luxembourg and Sin-
gapore, which have stable GDP levels and financial infrastruc-
ture, generating the desired cash that could help in the develop-65

ment of startups is easy [P22, P40].

Geography. Geography also influences startups. An example
of the geographical impact on startups is Hong Kong’s location
near the hardware industry, which, in turn, helps Hong Kong
develop its technology startups by manufacturing products that70

incorporate both hardware and software [P58]. A similar case
applies to Turkey, which is geographically located in the mid-
dle of Europe and Asia. This ideal location creates a strate-
gic advantage for Turkey’s startups to avail of new opportu-
nities in Europe and Asia and to explore their markets [P39].75

Moreover, if a region is geographically small with a low pop-
ulation density, investing heavily in supporting structures, such
as co-working spaces, could be a waste of resources. Therefore,
a viable option for allocating resources would be to provide
initial education to the local community [P50]. According to80

one study [P47], the key metrics that determine the geography-
related ability to build new businesses are the “number of new
business licenses, survival rates, alignment with the economic
strategy (e.g., industry sector), retention and returns to the tax
base, workforce participation and wage levels, and successful85

exits from equity investments.”

History. Some successful startups in a region have a positive
impact on the current situation of the startup ecosystem. For
example, in Brazil, during the 1998–2008 period, early suc-
cessful startups (i.e., those that are able to receive funds and90

were later acquired by established companies) resulted in model
startups and prepared the future track for upcoming startups in
the Brazilian ecosystem [P12]. The opposite case occurred in
New York City, where the first technology startups were already
formed during the 1990s; however, due to the dot-com crash in95

the later part of that decade, the growth of startups came to a
standstill, and the city’s startup ecosystem remained undevel-
oped during that stage [P48].

Immigrants. Immigrants are often inclined to become technol-
ogy entrepreneurs than any other group [P56]. This is due to the100

cultural and language barriers they usually face in any region.
This makes immigrants acquire an entrepreneurship mindset in
order to establish themselves in a region. The progressive effect
of immigrants is evident in areas that have a global environment
(e.g., Berlin), leading to the creation of local assets in terms105

of creativity, talent, or different language skills. These assets
can help in developing startups and their surrounding ecosys-
tem [P31, P54].
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4.5.5. Market
Startups’ growth depends on the number of active users of

their products and the number of paying customers. Potential
users and customers can be determined by analyzing the prod-5

uct’s target market. For startups, the two key market-related
subfactors are the “a) local market reach (the size of the local
economy and the cultural markets to which a startup has ac-
cess) and b) the global market reach (a startup’s ability to ”go
global“ by growing beyond its national borders)” [P58]. Market10

size also affects the type of market targeted by the startups in
the given ecosystem. For example, because of Armenia’s small
market size, many startups in the country need to target foreign
markets [P61].

Local market. Local markets of a smaller size prompt founders15

to think of going global to expand their startups [P31]. Fur-
thermore, it becomes more difficult for startups to launch their
products if the local market is reluctant to accept new and inno-
vative merchandise [P58].

Global market. The global market comes into play when the20

local market size is small. This phenomenon has been observed
in Tel Aviv (Israel) and Hong Kong; because of their small mar-
ket sizes, the startups in these regions face several hurdles to
sustain themselves and, therefore, aim to target their products
for the global markets [P15, P31, P58]. Reaching out to the25

global market requires good collaboration with foreign coun-
tries. For example, South Korea is collaborating with Japan and
China so that large investors and companies from the two latter
countries can invest in South Korea’s startups, and its startups
can gain access to foreign markets [P54].30

Customer. Customers also influence the market and startups.
It is important for startups to understand customers’ needs and
hear what they have to say in order to stay competitive in the
market [P38]. According to [P20], one out of two startups aims
to reach individual customers with its products and services.35

Furthermore, customers from large cities are better for startups
than those from small cities, especially in terms of understand-
ing customers’ needs and then drawing them to become poten-
tial customers in the future. This point may also be a reason
why large cities (e.g., London, New York, and San Francisco)40

aim to create startups [P58]. The other factor that affects the
market is economics.

4.5.6. Education
Many primary articles consider education as an important

element for the creation of a stronger startup ecosystem. For45

example, one study [P28] mentions that regions that lack ed-
ucated and experienced entrepreneurs face serious challenges
in driving their startup ecosystems. One reason for this lack
is the shortage of software development courses in the school
curriculum. Good-quality education for startups’ founders and50

entrepreneurs will develop the skills they need for startup suc-
cess [P35]. In Finland, the dynamic collaboration among edu-
cational institutions, research centers, and startups has resulted
in the creation and sharing of knowledge required for the devel-
opment of the startup ecosystem [P55].55

Educational institutions. The role of educational institutions,
such as universities and colleges, is crucial to enhance an
innovation-driven economy, nurture local talent, and promote
entrepreneurship [P24]. An article [P62] pointed out that a
large number of startups have failed because of the lack of en-60

trepreneurship knowledge. Educational institutions, including
those offering tertiary education, must develop engineering and
entrepreneurship courses and share the courses through their
teaching and research programs in order to support and promote
an entrepreneurship mindset among students; in turn, these stu-65

dents can consider entrepreneurship as a future career option
[P9, P12, P13, P26].

Experience. Experience also plays a role in educating en-
trepreneurs. An individual who has academic and professional
knowledge could help in educating entrepreneurs. The knowl-70

edge gained during one’s study in an academic institution can
provide relevant information on product development and en-
trepreneurship. Similarly, individuals working in companies
also gain practical experience regarding product development
in a team and customer development in the market. An individ-75

ual having these kinds of experiences can use such resources
to educate himself/herself during startup creation and manage-
ment. Additionally, an excellent entrepreneur is one who has
solid practical experience in previous startups’ development.
People with experience on a global scale are particularly in high80

demand, especially as mentors who can educate entrepreneurs
and founders in accelerator and incubator programs, where they
can share their first-hand global experiences on how to expand
startups on a global scale [P41, P45].

Media. The media also performs a function in education by85

providing the information on startups. The young generation is
inclined to use social media to connect with family and friends,
as well as to obtain information in their fields of interest. The
sharing of information through the media is the fastest way
to improve individuals’ knowledge and perspective on a given90

topic. For example, updated startup-related news and informa-
tion could be shared through online forums by using Twitter
and Facebook [P19].

Family. Family members not only help entrepreneurs by pro-
viding them with funding during the seed investment stage, but95

they also assist in educating and providing moral support that
drives entrepreneurs to obtain a degree from an educational in-
stitution and create their own startups [P41]. Furthermore, if
entrepreneurship is deeply rooted in a family, the members are
motivated to engage in entrepreneurship and create their own100

startups because accumulated learning on entrepreneurship ac-
quired through the family could be transferred to other family
members. The other sub-elements that contribute to education
are accelerators and incubators (described in Section 4.5.2).

4.5.7. Human Capital105

A different and important element that emerges from our
analyses is human capital, especially in terms of talent, which
is essential for a startup ecosystem. In long-term economic

15



ACCEPTED MANUSCRIPT

ACCEPTED M
ANUSCRIP

T

growth, human capital with the required skills can be a key
driver in the startup ecosystem [P56]. It is the talent of founders
and early employees through which startups are created and
scaled [P10]. Cities that are interested in developing their5

ecosystems must provide high-technology companies with the
necessary talent and human capital [P43]. The following factors
shape human capital:

Educational institutions. To nurture the skills of human capi-
tal, educational institutions should create the necessary teach-10

ing and training programs to draw students’ interest in en-
trepreneurship and startups at a young age [P13, P62]. Edu-
cational institutions’ curricula must emphasize generating uni-
versity graduates’ interest in entrepreneurship and risk taking.
Moreover, job openings in startups must be clearly communi-15

cated to young talents [P26, P43]. Section 4.5.6 provides more
information on education.

Government. The government plays a significant role in hu-
man capital development. For example, [P58] pointed out that
to bridge its talent gap, the Hong Kong government invests20

in programs that can help find the required talent. Govern-
ments should also emphasize collaboration with other countries
through startup events and policies that will enable a startup
ecosystem to outsource the desired human capital [P32].

Policy. It is important to have a policy that promotes the cre-25

ation of a startup ecosystem with respect to obtaining invest-
ments, attracting a talented workforce, and building cultural di-
versity [P15]. Governments need to create policies that fos-
ter entrepreneurship and startups [P45]. In one article [P58], it
was stated that the government of Hong Kong has implemented30

appropriate immigration policies to recruit more experts in the
country’s startup ecosystem. To fill the technical talent gap,
other governments have proposed policies that are beneficial for
startups and high-technology companies. Some of these poli-
cies include “expanding entrepreneurship education and men-35

torship programs; strengthening the commercialization of fed-
erally funded Research and Development, which can generate
innovative startups and entirely new industries; providing tax
relief and incentives for startups; and removing unnecessary
regulatory barriers to high-growth startups” [P45].40

Young talents. Comprising current students or recent gradu-
ates, the young talent group can be considered an important
part of the human capital for startups. Recent graduates with
knowledge of business and engineering can immensely bene-
fit early-stage startups with respect to product development and45

marketing. However, some studies mention that young gradu-
ates are more interested in having a secure job and stable in-
come, leading them to prefer corporate jobs over startup ones
[e.g., P58]. Another reason for their preference is that large
companies place better advertisements for their job openings50

through recruitment programs. This situation poses a challenge
for startup companies because they lack funding; it is not easy
for them to advertise their jobs among young talents [P43]. Ad-
ditionally, sub-elements, such as accelerators, incubators (Sec-

tion 4.5.2), as well as experience (Section 4.5.6), are other fac-55

tors that affect human capital.

4.5.8. Technology
From the primary studies, we find that most startups are in-

terested in developing products that incorporate the use of soft-
ware and technology, which could enable them to target the in-60

formation technology sector. Thus, technology has an effect on
startups and their ecosystem. The following factors help shape
technology:

Geography. Technology and geography are interrelated in a
startup ecosystem. For example, a study [P39] mentioned that65

the e-commerce sector is important in the Istanbul region be-
cause many people prefer making online payments. There-
fore, developing product ideas based on the technology that
is frequently used in a region can be a strategic advantage for
startup founders. Companies, such as Skype and Nokia, have70

given recognition to Estonia and Finland, for example, as tech-
nological countries. For this reason, many startups focus on
technology-based products [P29]. A similar case is noted in an-
other study [P58], in which Hong Kong is cited to be in close
proximity, geographically, to hardware manufacturing indus-75

tries, leading local startups to develop products that incorpo-
rate both hardware and software in the Internet of Things and
wearable devices, among others [P58].

Established companies. Large companies influence the regu-
lation of the growth of early-stage firms [P25]. For example,80

the technology giant IBM has provided all kinds of support
tools and solutions to Armenian startups to make their busi-
ness processes easy and clear [P61]. Nokia has heavily invested
in Finnish regions through research and development funds to
nurture startups and local talents in technology [P27]. Large85

technology companies are interested in working with startups
and would invest in the latter if there are mutual benefits, along
with reduced firm taxes [P36, P40]. Companies, such as Telstra
in Australia, drive the application programming interface (API)
technology strategy in the country because of API’s popularity90

in the local technology ecosystem. This situation also provides
an opportunity for startups that are developing an API applica-
tion to integrate their work with those of larger companies, such
as Telstra [P8, P34].

Founders. Another aspect that affects technology is related to95

the background of a startup’s co-founders and the kind of tech-
nical expertise possessed by the founder. For example, during
their survey on startups, the authors in [P20] found that the ma-
jority of founders has experience in running startups and of-
ten opt to develop a product in the area of mobile services, e-100

commerce, and corporate software. One article [P17] reported
that highly successful startups mostly come from the informa-
tion technology sector. However, the study also pointed out
that the founder’s background has no direct connection with the
technology implemented or used by the startup. For example,105

the startup can obtain hardware and software from its suppli-
ers, and the founder can act as the manager. Nonetheless, the
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article also mentioned that having a founder with technical ex-
pertise would be a benefit during the early stage of the startup’s
product development.

Industry. The kind of industry available in a region also has an5

effect on the local startup ecosystem. For example, in Berlin,
the information and communication technology sector (Internet
services and e-commerce) is on the rise because of the success
of startups (e.g., Zalando, Sound Cloud). A similar situation
is noted in India, where the e-commerce sector is becoming10

more important because of the recent startup success of Flipkart
and ZipDial. In Hong Kong, the largest startup is in the ICT
sector, which all together has 273 startups aiming to develop
their products and services mainly in mobile gaming and social
media. In Japan, startups target big data and mobile gaming.15

[P54]

Innovation. Innovation has an impact on technology, which
subsequently affects a startup. It is also important for a com-
pany to develop innovative technology products in the market
[P14], and one way to do so is by investigating customer behav-20

ior [P20]. The role of innovation was key in the development
of the New York startup ecosystem in the 1990s. For exam-
ple, after the dot-com bubble crash, the city shifted its focus
to innovative Internet services. The reduced price of technol-
ogy also resulted in the escalation of Internet service develop-25

ment. As a technology startup would require technical exper-
tise, along with a business idea, the creation of such startups
resulted [P33].

Product. Another important sub-element related to technology
is the product that a startup develops. In one study [P20], one of30

two startups was found to focus on the individual customer as
the target for its product. It also found that most startups con-
sider themselves as software producers aiming to create a prod-
uct that could align with the technology industries in areas such
as mobile applications, e-commerce, and web services. The35

product can be developed using existing technologies, such as
open-source software, as young technical entrepreneurs know
that such software is freely available to all [P11]. During prod-
uct development, standardized practices (e.g., agile) are used
in innovative startups that are progressing toward advancement40

[P41]. Other factors that affect technology are business, educa-
tion (Section 4.5.6), and foreign collaboration.

4.6. RQ 3-Role of Elements on Startups’ Product development

This study’s last objective was to understand the roles of
a startup ecosystem’s elements in product development. To45

achieve this objective, we used the stages mentioned by Wang
et al. in [15], as shown in Figure 7. The underlying reasons
were to obtain a generic view of product development and to
use it as a lens to evaluate the roles of a startup ecosystem’s ele-
ments. According to Wang et al. [15], the product development50

stages are “concept, in development, working prototype, func-
tional product with limited users, functional product with high
growth, and mature product.”

Figure 7: Product development stages

Concept stage. In the concept stage, entrepreneurs and
founders who have innovative ideas try to convert these into55

business plans in order to establish their own startups [P19,
P45]. Demography can play a major role in implementing this
stage [P39, P58]. For example, regions, such as Silicon Valley,
have evolved themselves to support their startups so that these
companies can convert their product ideas into actual products60

and become global unicorns [P45]. Incubators and accelera-
tors come into play by providing entrepreneurs and founders
with proper mentorship in co-workspaces during the concept
stage; as a result, these individuals can develop and transform
their ideas into real startups [P14, P22, P29]. Seed investment65

occurs during the seed stage, in which startups can obtain fund-
ing from incubators and accelerators, angel investors, and boot-
strapping [P13, P28, P40]. The funding can be used to develop
the initial prototype of the proposed product or service concept
[P41]. With seed-stage funding, market research is conducted70

to identify potential customers and seek market acceptance of
the product [P58, P61]. To analyze the market and validate the
product concept among customers, the conduct of interviews
with potential customers can happen.

In development/working prototype. In this stage, the actual75

product development occurs, and the idea initiated during the
concept stage is validated. Founders provide support in the de-
velopment of the product [P20]. Furthermore, if the product is
integrated with technology, the use of open-source technologies
can be considered because of its free availability, thus reducing80

development costs [P11, P19]. Seed investment can be utilized
during this stage.

Functional/mature product. During this stage, the use of stan-
dardized methodologies, such as agile methods for product and
customer development, can happen [P11, P18, P19]. As the85

product grows with large users, human capital (comprising tal-
ented people) is hired to develop the product features. Consid-
ering the market for the mature product is important for its scal-
ability [P38]. As the product development evolves, additional
personnel should be hired, and, thus, more funding is required,90

which can be acquired through venture capitalists [P56].

5. Discussion

In this section, we present the summary of the findings (Sec-
tion 5.1), reflect on the contributions of our study (Section 5.2)
along with implications of our results (Section 5.3). Finally,
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we compared Startup and Entrepreneurial Ecosystems (Section
5.4), and, discuss the validity aspects of our study.

5.1. Summary of Findings

A startup is an important feature of economic growth, espe-5

cially in job creation. The elements of a startup ecosystem play
a decisive role in nurturing the startup. However, systematic
literature reviews that reflect on these aspects are limited. In
our study, we aimed to explore the startup ecosystem in exist-
ing literature in order to organize and analyze studies on it and10

to answer our RQs, as proposed in Section 3 and discussed as
follows:

5.1.1. Overview of articles and their research types, contribu-
tions, and pertinence

Our research aims to obtain an overview of primary articles15

on the elements of a startup ecosystem and to determine the
current research situation in the startup ecosystem literature in
terms of research types, contributions, and pertinence. We find
that the amount of gray literature clearly exceeds that of techni-
cal articles on the startup ecosystem (see Figure 3b). Regarding20

years of publication (see Figure 3c), there is a continuous in-
crease in articles published over the last five years (2012–2016).
Additionally, we show the number of regional and national
cases worldwide, with their reference numbers (see Figure 3a).
As far as current research is concerned, in terms of research25

type, over 50% of the articles belong to the combined expe-
rience and opinion categories. In terms of contribution type,
43 articles are reports, whereas 18 are empirical and qualitative
studies. The large number of experience and opinion articles
with a report contribution is due to the huge amount of white30

papers and gray literature. This finding indicates the need for
research on startup ecosystems that use proper scientific meth-
ods. Furthermore, over 50% of the articles have full pertinence,
signifying that most of the papers we found actually discuss the
startup ecosystem.35

5.1.2. RQ1. Definitions of a startup ecosystem
Our first RQ aims to identify the definitions of a startup

ecosystem that are presented in the literature. Out of 63 rel-
evant articles, four offer some kind of definition in relation to
it. Based on the given definitions (see Section 4.4), a startup40

ecosystem operates in an environment located in a specific re-
gion. It includes actors that can act as stakeholders, such as en-
trepreneurs, investors, and other people with some self-interest
in the ecosystem. It also collaborates with supporting organiza-
tions, such as funding agencies, governments, academic insti-45

tutions, and established companies, to create an infrastructure
in which a common network that could support and build star-
tups on a smaller scale, as well as increase a country’s domestic
product development and job creation on a larger scale, is es-
tablished.50

5.1.3. RQ2. Elements of a startup ecosystem
Our next aim is to understand the elements of a startup

ecosystem, which are identified from the 63 articles, to answer

our second RQ. Eight important elements that affect startups
have emerged (with a focus on software-intensive products),55

and these are as follows: entrepreneurs, finance, market, tech-
nology, human capital, education, demography, and support-
ing factors (Figure 8). Regarding supporting factors, we find

Figure 8: Key elements in a startup ecosystem

that incubators and accelerators are important for early-stage
founders and entrepreneurs in terms of providing proper men-60

torship so that the two latter groups can improve their business
ideas and convert these into viable business plans. The pro-
grams they manage operate in co-working spaces where stake-
holders can collaborate and network to help develop the star-
tups. This process could occur through the creation of events65

held at specific locations. Governments create programs and
provide funding for entrepreneurs. The next important element
is finance, which is required throughout the product and cus-
tomer development stages. Funding can be possible through an-
gel investors, established companies, venture capitalists, banks,70

governments, and crowdfunding. A region’s demographic fac-
tors also affect its startup ecosystem. Demography encom-
passes the region’s culture and language, geographic location,
history, and number of immigrants.

Another element is the market, which could be local or global75

in scope, and is influenced by customers and the kind of busi-
ness in which a startup is engaged. The next element in the
ecosystem is education, which is important for teaching young
talents in educational institutions, where they receive the train-
ing they require for creating startups. Educational institutions,80

accelerators and incubators, experience, and family and media
all play roles in creating the educational environment. Human
capital is one more element derived from the literature, and it
is influenced by accelerators and incubators, education, expe-
rience, the government, policies, and young talents. The last85

two elements are technology and entrepreneurs. A compari-
son of business ecosystem elements in existing literature (e.g.,
[P41, P45, P50] see Table 3) shows that some are common
in the three cited articles, with technology as the only missing
element in two articles [P45, P50]). The reason could be our90

inclusion criteria, which include only those articles that present
an aspect of technology.

5.1.4. RQ3. Role of elements in startups’ product development
Our third RQ explores which elements affect startups’ prod-

uct development. To answer this question, we use product de-95

velopment stages, as described in [15]. With respect to the ele-
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ments’ role in product development, we find that in the con-
cept stage, founders and entrepreneurs convert their innova-
tive ideas into business plans to set up their startups. Dur-
ing this stage, incubators and accelerators can provide them5

with proper mentorship in common workspaces. During the
in-development/prototype stage, development can occur with
the use of open-source technology and development methods.
In the functional/mature product stage, human capital (talented
people) is hired to develop product features, along with the use10

of standardized practices, such as agile methods. In addition,
venture capitalists can come into play by providing additional
funding to support the growing product.

5.2. Key Contributions to the Literature
As discussed in Section 2.3, various literature reviews ex-15

ist, and these focused on aspects such as software development
practices in startup companies [7] [8], entrepreneurial ecosys-
tems [3, 23], and technology startup ecosystems [24]. However,
all the mentioned reviews lack a description of startup ecosys-
tems. For example, the main focuses were on software devel-20

opment in startup companies [7] [8], the important components
in an entrepreneurial ecosystem [3, 23], and the key elements
framing the technology startup ecosystem (but the paper was
not in English) [24]. This highlights the lack of literature re-
view focusing on startup ecosystems.25

Basing on the analyses of the articles, our study makes four
contributions to broaden knowledge on this topic. First, the
current state of research on this topic is highlighted (Figure
4). Second, four existing definitions of a startup ecosystem
are presented to show the similarities and differences among30

them and to evaluate such definitions using suitable criteria for
the creation of a unique description of a startup ecosystem.
Third, a startup ecosystem’s eight major elements and their sub-
elements (Table 4), as well as their roles, are discussed in detail
in Section 4.5. Finally, we examine the role of such elements35

in product development in Section 4.6. We also provide sev-
eral recommendations for future research on this topic in the
conclusion section.

5.3. Implications for Practice and Research
Our research highlighted (Figure 4) that few scientific studies40

exist on the startup ecosystem phenomenon, and, therefore, we
needed to incorporate gray literature in our systematic research
to create the state of the art on the topic. This implies that re-
searchers need to do further research on the topic through rigor-
ous and empirical means in order to explore the phenomenon in45

more detail. Furthermore, our study highlights that the startup
ecosystem is a regional phenomenon, and, therefore, research
needs to be performed in a regional context in order to ex-
plore and describe the different elements in a startup ecosys-
tem. Our study also contributes to the body of knowledge on50

this topic by considering academic researchers’ and practition-
ers’ viewpoint. The research findings may encourage future
research that investigates and differentiates between startup and
entrepreneurial ecosystems.

With respect to implications for practice, during the stage of55

inclusion and exclusion of articles for our multi-vocal literature

review, we decided to include only those papers that actually
discuss real cases of startup ecosystems. We found many such
cases worldwide, increasing the credibility of the data we used
to answer our RQs. Moreover, Table 2 shows the articles that60

pertain either fully or marginally to startup ecosystems. Full-
pertinence articles are ideal candidates for examining startup
ecosystems in practice. Another aspect that can be related to
practice can be observed from the real cases found, as shown
in Figure 3a. The figure also shows the references describing65

the cases. Therefore, contextual information about the startup
ecosystem in a particular region can be found in the relevant
reference(s). For example, people from Southern Africa can
read P11 and P26 to know these articles’ discussions regarding
South Africa and Zimbabwe. Additionally, the elements dis-70

cussed in Section 4.5 with respect to the startup ecosystem can
provide the following benefits:

• Help practitioners understand the important elements of a
startup ecosystem and use them as a framework to ana-
lyze their region’s situation in this context. Especially for75

inexperienced entrepreneurs, our results highlight oppor-
tunities, such as offering finance, people, and supporting
factors (Table 4). On the other hand, our findings also
emphasize the complexity of the ecosystem as an opera-
tional environment.80

• Enable practitioners to examine more closely which sub-
elements have effects on a particular main element. For
example, practitioners can investigate what types of fund-
ing are available for startups.

• Lend support in clarifying the conceptual model for po-85

tential stakeholders that are interested in creating startups
or improving the existing ones in a particular region with
respect to the startup ecosystem

• Help stakeholders evaluate the current situation in terms of
one or several elements of their regional startup ecosystem90

5.4. Comparison of Startup and Entrepreneurial Ecosystems

In Section 2.2, we have briefly compared startup and en-
trepreneurial ecosystems to identify whether both concepts are
similar or have some differences. In this section, we com-
pare the elements of the entrepreneurial ecosystem described95

by Neck et al. [45] with those we have found (Table 4).
In their case study of Boulder County, Colorado, USA, Neck
et al. found several elements of the entrepreneurial ecosys-
tem, which are as follows: “incubator spinoff relationship (in-
cubator, implicit spinoffs, explicit spinoffs, and second- and100

future-generation spinoffs), county, informal networks (friends,
families, colleagues, and informal relations with similar high-
technology companies), and formal networks (universities,
governments, professional and support services, capital sources
(e.g., venture capitalists, business angels, and banks), talent105

pools, large corporations, physical infrastructure, and culture.”
A comparison of the above-mentioned elements with those de-
scribed in Table 4 shows that many elements are similar. For
example, the sub-elements of informal networks and formal
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networks are shown in Table 4. Similarly, county, physical
infrastructure, and culture are included in demography (Section
4.5.4). Several differences emerge, too. For example, the in-
cubator spinoff relationship does not appear in our study. The5

meaning of the word incubator in Neck et al.’s study differs
from that in our study. They describe it as an “organization
where the entrepreneur was employed before starting his or her
new venture,” whereas in our study, we find that an incubator
helps in the initial stage of a startup through mentorship (see10

Section 4.5.2).

5.5. Validity Discussion

Our study’s validity is discussed based on the criteria men-
tioned in previous studies [46, 47]. Using such criteria, includ-
ing external, conclusion, internal, and construct validity, we15

have tried to address the potential validity threats to our study
and performed mitigation strategies to overcome such threats,
as recommended in the aforementioned study [47].

External validity. It refers to how much a study’s results can be
generalized [46, 47]. To increase the scope of generalization,20

we have ensured that the startup-related keywords used in our
study were already used in previous literature reviews on the
topic. To further improve generalizability, we have ensured that
those included as primary articles discuss real cases of startup
ecosystems worldwide. This way, the data obtained from the25

primary articles have validity in answering our RQs and are
relevant to practice. One threat to external validity can be the
limited time duration of the literature. To address this issue,
we do not apply any time limit during our search process in the
databases, and, therefore, the literature that was retrieved was30

from 2000 until 2016. Another threat would be regarding the
inadequate research evidence in the primary articles. This threat
is valid in our study because multiple articles are in the form of
gray literature, in which some articles have brief information on
the startup ecosystem phenomenon.35

Conclusion validity. Conclusion validity refers to whether an
appropriate process was used to arrive at reliable conclusions
and whether the same outcomes would be achieved if the pro-
cess was repeated [46, 47]. To ensure this validity, three re-
searchers worked on the literature search evaluation, DE, and40

synthesis procedure. The first and the second researchers si-
multaneously performed searches on the mentioned electronic
databases and Google’s search engine by using the defined pro-
tocol. Once the final primary articles were retrieved, the first
and the third researchers jointly conducted the DE and the QA.45

The objective was to ensure that there would be no single re-
searcher bias in the process. One threat could be the inappropri-
ate classification of the primary articles. To address this threat,
we used existing guidelines, such as those in two previous stud-
ies [38] and [39], in order to assess the articles in terms of re-50

search classification and contribution. Another threat could be
related to primary study replication, and to address this threat,
we used tools, such as StArt and Microsoft Excel, in order to
automate the literature review process and to find and remove
the duplicate articles.55

Internal validity. This involves determining if there is a causal
relationship between two factors and a risk that a third factor
has an effect on the examined factor [46, 47]. One threat related
to internal validity could be bias during DE. To address this
threat, first, two researchers jointly executed the DE phase in60

order to avoid any bias. Another threat could be regarding the
subjective QA of the primary articles. To overcome this threat,
we used existing guidelines, such as those in previous studies
[40] and [41], in order to assess the quality of the scientific and
gray literature articles separately. Furthermore, to avoid any65

bias during the QA, the process was executed and checked by
the first two researchers together.

Construct validity. Construct validity involves exploring the
appropriate operational measures for the theory under investi-
gation, along with determining whether such operational mea-70

sures denote the perspective of the researcher and the investiga-
tion supports the RQs [46, 47]. The RQs are framed in such
a way that they address our research objectives, considering
the limited studies on the topic. Through our RQs, we aim to
explore the state of current research on the startup ecosystem,75

its definition in the literature, and the important elements that
constitute the ecosystem. We propose the last RQ to identify
which elements of the ecosystem affect a startup’s product de-
velopment. One threat related to construct validity could be the
unclear description of the systematic literature review setting.80

To overcome this threat, we created a review protocol in which
we followed guidelines from existing literature with respect to
the identification of technical literature and gray literature sep-
arately; furthermore, the use of tools also helped in providing
specifications for the literature review setting. Another threat85

could be related to the use of inappropriate search words. To ad-
dress this threat, we ensured that we used keywords that were
already used in existing literature reviews on studies and thus
would be suitable for finding relevant literature on the startup
ecosystem phenomenon.90

6. Conclusion and Future Work

Startups constitute an important aspect of a nation’s eco-
nomic growth. They contribute to job creation and economic
development at both regional and national levels. Several
breakthrough innovations and the largest businesses have been95

generated by startups; thus, their potential is real. To nurture
a startup, the stakeholders interested in its development need
to collaborate in the form of a network in which they create
a relationship as an ecosystem. However, to the best of our
knowledge, the context of a startup ecosystem through a litera-100

ture review has not yet been explored.
This study has been designed using a multi-vocal literature

technique to determine the existing status of research on the
startup ecosystem, its relevant definitions, its important ele-
ments, and these elements’ role in a startup’s product develop-105

ment stages. The multi-vocal literature technique has helped us
accumulate technical articles, white papers, and Internet articles
from several electronic databases and Google’s search engine.
In total, 63 articles have been selected from the initial 18,310
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articles that discuss various startup ecosystem cases worldwide.
Basing on the analyses of the articles, our study makes five con-
tributions regarding this topic. First, we provide an overview of
relevant literature on this topic in terms of article type (Figure5

3b), year of publication (Figure 3c), and location of the case
discussed in each paper (Figure 3a). Second, we show the cur-
rent state of research on this topic (Figure 4), in which we find
34 articles belonging to the opinion category, with contribu-
tions in the form of reports. Additionally, more than 50% have10

full pertinence to the startup ecosystem. Third, we present four
definitions of a startup ecosystem. They share common terms,
such as stakeholders, supporting organizations, infrastructure,
network, and region. Fourth, we find eight major elements (Ta-
ble 4) that constitute the startup ecosystem. Finally, we show15

the role of these elements in a startup’s product development.

Future Work. Our study sheds light on various new directions
recommended for the startup ecosystem, and future research
can explore these further. Figure 4 shows that there are a limited
number of technical papers that have full pertinence and that20

evaluate the topic through empirical means. Therefore, the first
research direction would be to assess the eight discussed themes
(Figure 8) by examining using either case studies or surveys in
regional cases.

Another recommendation for future research would be to25

compare and contrast startups and entrepreneurial ecosystems
by evaluating the literature to determine their commonalities
and differences. In our future work, we plan to test the frame-
work in a Finnish regional case (Oulu City) and examine the
role of the elements of a startup ecosystem in product develop-30

ment.
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APPENDIX B: Primary articles discussing on the startup5

ecosystem and their pertinence

ID Description in relation startup ecosystem Pertinence
[P1] Teaching technical people about entrepreneurship and role of ed-

ucation in initiating startups in the region
Partial

[P2] Discussion on how Poland is trying to build startup ecosystems Partial
[P3] Position of startups with respect to value generation in emerging

markets
Marginal

[P4] Progress of Slovenian startups’ ecosystem Partial
[P5] Development of a learning environment that can facilitate the

training of future entrepreneurs
Marginal

[P6] Ecosystems started in Chile and how the country has been trans-
formed into a technological and entrepreneurial hub

Partial

[P7] How Poland is trying to establish its startup ecosystem from
ground zero

Full

[P8] Importance of APIs and how they affect the technological startup
ecosystem and the large companies around it

Full

[P9] A reference model for the startup ecosystem and its elements Full
[P10] Discussion on Melbourne’s startup ecosystem and how it can be

one of the top five ecosystems in the world
Partial

[P11] The government’s role in the development of a startup ecosystem
in Zimbabwe

Partial

[P12] Description and examples of the elements of the Brazilian
startup ecosystem

Full

[P13] Discussion on six elements that are important in developing a
startup ecosystem

Full

[P14] Belgian startup ecosystem and examples of its supporting ele-
ments

Partial

[P15] Discussion on individual startup ecosystems in such locations as
Israel and Los Angeles

Full
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[P16] Discussion on Australia’s startup ecosystem and the politician’s
roles and opinions about it

Partial

[P17] Discussion on some successful startups, such as Google Partial
[P18] Examination of the regional startup ecosystem model and its true

nature to develop a progressive business environment
Full

[P19] Sharing the experience in the development of startups during one
weekend to establish a startup culture and ecosystem in Mexico

Full

[P20] Reflections on Polish startups through a survey and discussion
of different aspects

Full

[P21] Discussion on top 10 investors in India’s startup ecosystem, with
descriptions and examples

Partial

[P22] Reflections on Singapore’s startup ecosystem and how elements
such as accelerators are appearing to help it

Full

[P23] Present challenges in Thailand’s startup ecosystem Partial
[P24] Reflections on Western Australia’s startups in accordance with

the startup ecosystem’s elements
Full

[P25] Discussion on the elements of entrepreneurial ecosystems and
cases worldwide

Full

[P26] Reflections on startups in South Africa Full
[P27] Discussion on startup ecosystems in Oulu, Finland Full
[P28] Discussion on startups in Queensland, Australia Full
[P29] Discussion on startups in Estonia and the role of the ecosystem’s

elements in nurturing startups
Full

[P30] Discussion about finding successful investors in the startup
ecosystem

Full

[P31] Discussion on examples of some successful cities in Europe with
respect to startup ecosystems

Partial

[P32] Discussion on Slovak startups and how their elements are help-
ing in the progress of the ecosystem

Full

[P33] Discussion on New York’s startup ecosystem and some examples
of its elements

Full

[P34] Discussion on Lisbon’s startup ecosystem, with the role of the
elements in supporting the startups

Partial

[P35] Discussion on Brisbane’s startup situation Full
[P36] Discussion on Boston’s startup ecosystem and its various ele-

ments
Full

[P37] Reflections on San Diego’s startup ecosystem Partial
[P38] Reflections on ecosystems in India and how startups should ad-

dress the difficult market and economy
Full

[P39] Discussion on Istanbul’s startup ecosystem Partial
[P40] Discussion on Luxembourg’s startup situation, with supporting

ecosystem elements
Partial

[P41] Discussion on Israel’s startup ecosystem, with its elements Full
[P42] Discussion on startup ecosystem in Lviv, Ukraine Partial
[P43] Discussion on Miami’s startup situation and its ecosystem Full
[P44] Highlighting the ecosystem’s importance with respect to the

startup’s growth
Partial

[P45] Action plan on how to establish a vibrant technological startup
ecosystem in Australia

Full

[P46] Focus on the startup ecosystem in a small town Full
[P47] Discussion on Virginia’s startup ecosystem and comparison with

other ecosystems
Full

[P48] Discussion on New York’s startup ecosystem as a case study Full
[P49] Limited discussion on startup ecosystems Marginal
[P50] Description of the development of startup ecosystems in regional

Australia
Full

[P51] Discussion on Estonia’s startup ecosystem situation Full
[P52] Examples of startup ecosystem elements in the ASEAN coun-

tries
Partial

[P53] Discussion on Dallas’ startup ecosystem Full
[P54] Discussion on various startups in cities worldwide and their

ecosystems
Full

[P55] Finnish startup ecosystem and examples of its supporting ele-
ments

Partial

[P56] Discussion on Miami’s startup ecosystem Full
[P57] Discussion on Mexico’s startup ecosystem and the role of talent

in it
Partial

[P58] Reflections on Hong Kong’s startup ecosystem and comparisons
with other ecosystem cases worldwide

Full

[P59] Situation of Latin America ecosystem and comparison with In-
dia’s startup ecosystem

Partial

[P60] Description of India’s startup ecosystem and timeline from Mi-
crosoft’s perspective

Full

[P61] Reflections on large companies’ (e.g., IBM) role in Armenia’s
startup ecosystem

Full

[P62] Emphasis on entrepreneurial education in the universities to sup-
port the startup ecosystem in the region

Partial

[P63] Discussion on two South American countries and their techno-
logical startup ecosystems

Partial

References

[1] Tim J. Kane. The importance of startups in job creation and job destruc-5

tion. 2010. URL http://dx.doi.org/10.2139/ssrn.1646934.
[2] Martin A. Carree and A. R. Thurik. The impact of entrepreneurship on

economic growth, pages 557–594. Handbook of entrepreneurship re-
search. Springer, 2010.

[3] Boyd Cohen. Sustainable valley entrepreneurial ecosystems. Business10

Strategy and the Environment, 15(1):1–14, 2006.
[4] Martin Kenney and Urs Von Burg. Paths and regions: the creation and

growth of silicon valley. Path dependence and creation, pages 127–148,
2001.

[5] Anthony R Ives and Stephen R Carpenter. Stability and diversity of15

ecosystems. science, 317(5834):58–62, 2007.
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[7] Nicolò Paternoster, Carmine Giardino, Michael Unterkalmsteiner, Tony
Gorschek, and Pekka Abrahamsson. Software development in startup
companies: A systematic mapping study. Information and Software Tech-
nology, 56(10):1200–1218, 2014.

[8] Eriks Klotins, Michael Unterkalmsteiner, and Tony Gorschek. Software25

engineering knowledge areas in startup companies: a mapping study. In
International Conference of Software Business, pages 245–257. Springer,
2015.

[9] Rodney T. Ogawa and Betty Malen. Towards rigor in reviews of multi-
vocal literatures: Applying the exploratory case study method. Review of30

Educational Research, 61(3):265–286, 1991.
[10] Vahid Garousi, Michael Felderer, and Mika V. Mäntylä. The need for mul-
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[43] Vaida Pilinkien and Povilas Mačiulis. Comparison of different ecosys-

tem analogies: The main economic determinants and levels of impact.
Procedia-social and behavioral sciences, 156:365–370, 2014.

[44] Safwan Mchawrab. M&a in the high tech industry: value and valuation.80

Strategic Direction, 32(6):12–14, 2016.
[45] Heidi M. Neck, G. D. Meyer, Boyd Cohen, and Andrew C. Corbett. An

entrepreneurial system view of new venture creation. Journal of Small
Business Management, 42(2):190–208, 2004.
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