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Abstract: Accelerators have been becoming increasingly popular among young entrepreneurs interested
in developing products, attracting investors, or establishing relations with industry represented by large
companies.

The focus of the studies is to conduct literature review due to the small number of scientific articles are
available on this topic. The article aims to show the current state of knowledge about startup accelerators
and the support they provide. It outlines what added value accelerators offer in their programs for young
innovative companies.

To achieve the stated aim, the authors combine a systematic literature review with a bibliometric
analysis. The results of this research will be helpful in better matching the developed project with existing
accelerator programs on the market. It can contribute to a better understanding of the principles governing
the programs, program expectations of the accelerator and its partners with respect to the proposed
solutions (corporations, business angels, and venture capital funds).

Keywords: accelerator, bibliometric analysis, literature review, startup, startup accelerator
JEL Classification: G24, G32, G23, L20, L26

1 Introduction

The changes taking place in the world economy point to a transformation toward knowledge-based
economies relying on highly processed and technologically advanced products [Salwin and Kraslawski,
2020; Salwin et al., 2020; Salwin, 2021]. This process determines the competitiveness of enterprises,
including startups [Drover et al., 2017]. Global competition, rapid and dynamic technological change,
increasing digitalization, and the ever-shorter product and service life cycles have all changed the
traditional corporate mindset [Barbero et al., 2012; Wright and Drori, 2018]. The increasingly apparent
need for continuous growth is forcing large companies and corporations to look for alternative ways to
keep growing or to maintain their position as market leaders in a given sector [Kukurba et al., 2021]. Great
emphasisis placed onenvironmentally friendly solutions, Industry 4.0, or sustainable development [Lipiak
and Salwin, 2019, 2021]. There is an erosion of the previous corporate operating model, where three types
of business activities could be distinguished: (a) activities focused on maintaining customer relationships
(prospecting, acquiring, and building relationships); (b) activities related to the creation of product or
service innovations (new, attractive products with added value); and (c) activities related to infrastructure
anditsdevelopment, ensuring the constructionand maintenance ofafunctioninginfrastructure, including
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platforms necessary to provide products or services in the market [Osterwalder et al., 2010; Casanova
et al., 2017; Wright and Drori, 2018; Bodner et al., 2021]. Access to innovation, knowledge, and technology
is becoming a key factor in gaining competitive advantage and maintaining a favorable market position
[Aghion et al., 2009; Casanova et al., 2017]. Competitiveness and innovation are becoming common
requirements for large organizations that want to grow and ultimately survive in the marketplace.
We can now see the emergence of countless new business models [Osterwalder and Pigneur, 2002;
Osterwalder et al., 2010]. Old and declining industries are being replaced by new ones based largely
on digital technologies, very often provided by young and innovative startups [Aernoudt, 2004; Kohler,
2016]. Further market innovations are transforming existing industries and established business
models on an unprecedented scale and at an extraordinary pace. The need for companies to adapt to
the growing needs of individual and institutional customers requires them to generate and implement
more innovations [Salwin et al., 2020; Laspia et al., 2021]. Many of these innovations are created in
startups — young companies looking for a business model that offers the opportunity to create added
value for their audience [D’Eredita et al., 2011; Carmel and Kaganer, 2014]. The goal of such companies
is to scale business to a company that brings a breakthrough product to market. Large companies
are looking for advantages on the market, for example, by organizing their own startup acceleration
programs or establishing cooperation with business accelerators operating on the market. Thus,
accelerators become key intermediaries in the creation and distribution of innovations coming from
outside. Startups make up the vast majority of businesses operating in the market, but they have much
weaker financial positions than more mature businesses, which are the recipients of innovation and
technology [Enkel and Sagmeister, 2020; Caccamo and Beckman, 2021]. These companies are constantly
facing many difficulties in financing their products, services, or growth. Participation in an accelerator
program enables startups to establish more effective cooperation with business, especially since there
can be a mutual misunderstanding due to the different ways in which startups and large companies
operate. By creating the space to reduce or eliminate such misunderstandings, accelerators form the link
between large companies and startups. Accelerators provide multifaceted support and mediate between
startups and corporations, connecting them to each other. In so doing, they contribute to the emergence
and commercialization of new solutions in the market and the acquisition of customers or funding for
further development [Carvalho et al., 2017; Guijarro-Garcia et al., 2019; Gutmann, 2019; Crisan et al.,
2021; Giir, 2021].

The issue of startups and accelerators is becoming increasingly popular every year. However, there is
a lack of systematized studies on the current state of knowledge on this topic, which has been raised by
many authors in their articles [Carvalho et al., 2017; Guijarro-Garcia et al., 2019; Gutmann, 2019; Crisan et
al., 2021; Giir, 2021]. In reviewing the literature, Carvalho et al. [2017] focus on organizing the knowledge
regarding the types of accelerators and entrepreneurship support. Gutmann [2019], in his research, sorts
out the literature on different forms of Corporate Venturing (CV) with a focus on accelerators, incubators,
and venture capital. Guijarro-Garcia et al. [2019] addressed the current knowledge on startup accelerators,
trends, and gaps in this area based on a bibliometric analysis of 21 articles. Other authors focus on aspects
related to the functioning of technology transfer in corporate accelerators [Giir, 2021] and zoom in on the
activities of startup accelerators and their role in supporting entrepreneurship and innovation [Crisan et
al., 2021].

This article centers on the combination of a systematic literature review and a bibliometric analysis
to shed new light on the research area of startup accelerators. The conducted analysis is characterized
by a novel approach to the publications on the examined topic, which have been indexed in the Scopus
database so far. The article meets the expectations of many researchers [Pauwels et al., 2016; Casanova
et al., 2017] and systematizes knowledge in the area of startup accelerators. It is one of very few studies in
this area to date [Wright and Drori, 2018].

The article is structured as follows. The first part is the Introduction. The second part presents the
research methodology. The third section presents a review of literature on startup accelerators. The next
part is the bibliometric analysis. The last part of the paper contains conclusions.
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2 Materials and methods

The aim of the article is to present the current state of knowledge about startup accelerators. The following

research question was posed: what information about startup accelerators is available in the literature?

To achieve this goal, a combination of two research methodologies was used: systematic literature
review and bibliometric analysis. This combination helps to get a broad picture of the research being carried
out and to assess its quality. The following steps were taken under the two methods:

1. Systematicliterature review — at this stage, the authors focused on the analysis of knowledge concerning
startup accelerators. The Scopus database was selected for the study, where publications in the years
20112021 containing the term “startup accelerator” and its synonyms were searched in titles, abstracts,
and keywords. Based on the assumptions made, 81 publications were obtained and carefully analyzed.
This led to the rejection of five publications significantly deviating from the analyzed topic. The result
of this stage was, therefore, 76 publications on startup accelerators, which were further investigated.

2. Bibliometric analysis — in this step, 76 articles were studied. This was to identify the authors, sources,
research institutions, and countries with the highest productivity and, at the same time, popularity in
the area of startup accelerators. For the purpose of this study, the total number of papers (TP), the total
number of citations (TC), and the average citations per paper (TC/TP) were analyzed. In the next step,
an indicator-based analysis was carried out using i- the impact factor of the analyzed research topic
calculated for the j-th source, Pearson’s correlation, and c; — the weighted coefficient of the number of
citations per year in the p-th publication.

3 Systematic literature review

One of the early works on university accelerators is a report on the operations and expansion plans of
an interuniversity startup accelerator in Syracuse in northern New York State. The report presents the
results of a program aimed at reducing the outflow of young people from the region by activating their
entrepreneurship both during and after their studies, thus leading to the economic development of the
region. The report discusses the principles associated with the project, such as motivating innovation
among not only university researchers but also students; opening up to and integrating students from all
disciplines and universities; strengthening university—business partnerships; using coaching as a tool to
build programs and attract talent; and seeing opportunities in local needs. The program assumes that the
greater the number of startups, the better is the prospect, as it only takes a few victories to generate a
high return and attract new investors. The program also aims to teach its participants to accept failures
and to treat them as lessons. The experience gathered and the lessons learned were to become a source of
knowledge for other universities and communities as to the advantages, disadvantages, adaptability, and
scalability of the acceleration model [D’Eredita et al., 2011].

A similar topic, related to the methodology of running a startup, was addressed in a 2013 article [Jarvi
et al., 2013]. In this piece, the authors combined an already proven methodology for running startups with
the game theory to develop a series of acceleration programs. Their aim was to reduce the investment risk
and increase the chance of success of the venture due to the possibility of conducting high-quality research
and having quick access to the results. The paper was to become an important contribution to the discussion
on startup accelerators among researchers and practitioners [Jarvi et al., 2013].

A case study presented in 2014, on the collaboration between a crowdsourcing platform that connected
students with employers and a startup accelerator from Chile, undertook an analysis of the reasons for the
failure of the collaboration in expanding the company into new markets. It turned out that the reasons were
cultural differences manifested in the methods of job search and remuneration. Through mentoring, it was
determined that the company needed to change its business model, which should be based on principles
adapted to the requirements of the South American market rather than the European market [Carmel and
Kaganer, 2014].
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The information distribution policy and the selection of accelerated companies from the portfolio
have also been the subject of analyses concerning startup accelerators. Taking into account the theory of
rational expectations, it is shown that the selection and number of companies in the portfolio are below
their respective effective values. In terms of information distribution, attention was paid to the disclosure
strategy, especially in situations where only positive signals about companies are published, in particular
those involving early exits [Kim and Wagman, 2014].

Some authors have also made comparisons of the status quo of startup accelerators in different countries.
A comparative analysis between South Korea on the one hand and the United States, the United Kingdom,
and Israel on the other was conducted. The research was carried out on the basis of interviews among the
employees of the studied enterprises and secondary research. The objective was to determine the situation
in Korea regarding the distribution of knowledge about startups, to identify success factors for accelerators,
and to propose further actions in this regard. The research led to the following recommendations: promoting
the creation of market-oriented accelerators by experienced business leaders, encouraging companies to
expand globally by partnering with accelerators from abroad, supporting industry-specific accelerator
initiatives, and developing and applying criteria for assessing accelerator effectiveness. The need to create
an appropriate legal and institutional environment and to introduce tax concessions to remove external
constraints on activity was emphasized [Seo et al., 2014].

In a 2014 article [Haines, 2014], the term “seed accelerator” appeared for the first time. The subject
of this research was the Silicon Valley and its impact on technology development and entrepreneurial
ecosystems around the world. Using surveys, interviews, and ethnographic methods, analyses of startup
accelerator markets in South East Asia, Latin America, and developed markets were conducted. The aim
of the research was to identify the theoretical and practical implications of accelerator operation on the
micro and macro scales depending on local, geographical, and cultural conditions. The study focused on
the conditions shaping the technological landscape, the possibility of mutual learning, and the influence
of the Silicon Valley model on startup accelerators operating in other geographical regions. The possibility
of adapting solutions adopted in the Silicon Valley model in the models of the respective countries was
also examined. The general conclusion formulated by the author concerned the insufficient use of the
potential of startup accelerators in decentralizing technology centers and supporting marginalized
economies [Haines, 2014].

Publications dealing with corporate startup accelerators are an important resource. This topic was
addressed in a 2012 article [Hilton, 2012], which discussed issues related to the program of Volkswagen’s
US division and the large technology startup accelerator called Plug and Play. As part of the program,
selected startups from various industries working on cutting-edge automotive technologies were to be
supported, including integration of mobile devices into vehicles, parking applications, visual computing,
etc. [Hilton, 2012].

Two years later, a similar theme of seed accelerators was addressed in a book chapter. The author
placed great emphasis on the need for a multidimensional study on the role of accelerators in regional
entrepreneurial environments in the United States. He highlighted their societal importance in a number
of key industries as a critical factor in increasing the long-term competitiveness of the US economy and
also underlined the links between accelerators and industry clusters. The author pointed to the need for
rigorous evaluation of the local impact of programs related to startup accelerators and the identification
of growth drivers and the associated reallocation of companies and investment in the regions. He also
mentioned the need to determine (a) which forms of support increase the availability of funding for
startups and (b) which elements of the programs are most important for the success of an accelerator,
taking into account both the accelerators themselves, as well as decision-makers, investors, founders,
and participants of accelerators — especially since the concept of success can be defined differently by
each of the entities mentioned. The need to establish what nonfinancial elements of local ecosystems are
affected by acceleration was recommended for further research. This requires improving measures of the
effectiveness of early-stage entrepreneurial activity by examining the impact of regionalization, such as
cultural influences, population wealth, and the mechanisms of accelerators and their impact on startups
in the region, on program outcomes [Hochberg, 2016].
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Aftera4-yearhiatus,in 2016, the topic of seed acceleratorsreturnedinanarticleaboutaninterdisciplinary
business-and-technology center from St Petersburg’s ITMO University. It was created for students and
startup enthusiasts, and it aimed to integrate business incubators, startup accelerators, startups, and
laboratory space by offering a comprehensive series of practical teaching projects with opportunities for
further business or scientific development. The article gives an overview of the origins, mission, structure,
studios, projects, and results achieved. The advantages, disadvantages, and benefits of collaborating with
a student optical engineering research laboratory were reviewed [Ivashchenko et al., 2016].

Around the same time, another article was published with a case study analysis on the second edition
of the Catalyze CU academic interdisciplinary accelerator program from the University of Colorado. The
program was targeted at university-affiliated companies, and the solutions adopted in the program drew
on best professional practices and other student accelerators. The article analyzed the functioning of
the program from the point of view of the objectives pursued based on the results of surveys among its
participants. The project was very well evaluated in terms of supporting solution presentation skills, but
it was pointed out that the next edition would need to put more emphasis on developing the business and
financial skills of startups, increase the involvement of local entrepreneurs, and focus on teaching teams to
be more critical of their own projects [Komarek et al., 2016].

The issue of startup collaboration appears in an article that was published in 2017. The aim of the
study was to identify sources of disruption to startups’ collaboration with established companies in relation
to innovations generated by accelerator programs. The analysis was carried out on the basis of Margaret
Archer’s social realist theory, which enables the conceptualization of participants’ reflections, competition,
and the “situational logic” of the conflict in which the participants reside. The main sources of conflict, as
research has shown, are differences over core beliefs, power, autonomy, risk, and competition for resources
and personal goals [Jackson and Richter, 2017].

In the same year, another case study on Deutsche Telekom’s European accelerator program was
published, examining the company’s 5-year experience in managing this type of activity and its impact
on the companies supported. The aim of the conducted analyses was to identify the success factors of
acceleration programs. The primary research method comprised interviews and academic collaboration
with the accelerator. These helped to identify the key success factors for the programs, such as clear and
well-defined objectives, a large network of partners involved in the program, and appropriately selected
performance indicators. The factors increase the chance of success by intensifying cooperation between
startups and corporations, in addition to contributing to job creation [Kupp et al., 2017].

Implementing accelerator programs involves choosing specific marketing strategies. An article
published in 2017 analyzed the use of digital marketing (DM) strategies by startup accelerators. The subject
of the study was the objectives and channels in DM, and it was carried out using correlation analysis and
statistical significance tests, thus establishing relationships among variables such as organization profile,
DM objectives, and DM channels. The way in which a specific type of accelerator shapes its DM was shown.
The findings should help to design a framework for selecting a DM strategy appropriate for the program,
thus increasing its social added value [Azinheiro et al., 2017].

The aim of the next study was to define a conceptual framework for scouting startups to identify
and select the most promising ones for collaboration. The research was conducted on the basis of expert
interviews and questionnaire survey. The result was a distinction between seven areas of action broken
down into three levels: executive, management, and ambassador. To validate their functionality, the
authors tested the management level by applying scouting within an accelerator partnership program
with a company venture capitalist. They also encourage in-depth, particularly quantitative, studies of the
process to ensure that it is thoroughly understood and can be monitored [Heinz et al., 2017].

A very interesting paper is based on research conducted on the analysis of changes in engineering
education outcomes introduced by the US Accreditation Board for Engineering and Technology. The aim of
the research was to identify which of the essential competencies required of engineers have been overlooked
as a result of these changes. The assessment was based on interviews with education researchers and a
number of entrepreneurs, including leaders of startup accelerators from Chile, Colombia, the United States,
Spain, and the United Kingdom, among others. Interviewees cited the current engineering skills that are
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worth strengthening, singling out those relevant to working in and setting up startups. The conclusions
section makes recommendations to the Accreditation Board and outlines plans for future quantitative
research [Hilliger et al., 2017].

Quite detailed analyses of the functioning of startups have been carried out in Spain and Germany in
the context of the changes that took place in Europe after 2008. Based on an analysis of the changes that
have taken place in the mobility of young professionals and the adaptation of entrepreneurial culture
in the contemporary labor market as a result of the financial crisis, the economic, demographic, and
institutional causes of the phenomenon of startups were identified. The sociodemographic profile of a
business startup was presented and the relationship between the budding entrepreneur and the nature of
his/her business was established. A complex research methodology was used for this purpose, including
analyses of statistics, regulations, accelerator data, and ethnographic research (virtual ethnography)
[Sota and Farelo, 2017].

All this is summarized in a publication dealing with the institutional aspects of startups. Based on a
case study analysis, the way in which startups negotiate and implement institutional change is explored
and explained. The study was conducted during the implementation of service innovations in the rather
conservative health-care industry. Interviews and analysis of documents from ventures within acceleration
programs were used. The conclusions presented identify the key processes involved in institutional change,
thus developing the theory of institutional entrepreneurship. The conclusions section suggests more
frequent reference to this theory when studying service innovation and summarizes the observations from
a practical point of view [Wallin and Fuglsang, 2017].

As far as technology is concerned, the experience gained in the creation of the European Internet of
Things (IoT) Startup Scaleup ecosystem is presented in an article on academic accelerators of technology
startups and incubators from Spain, the Netherlands, Lithuania, and Ireland. Recommendations were
made for other technology entrepreneurship programs based on an analysis of the development and
participation of an accelerator from the Technical University of Cartagena, compared to other countries.
The contribution of the university, that is, the experience in project management and the opportunities
arising from the expertise of academic Information and Communications Technologies (ICT) research, and
other partners in terms of access to internationalization tools, investors, funding, business knowledge, etc.,
was highlighted [Iborra et al., 2017].

In addition to studies and analyses dealing with selected issues of the functioning of startups, the
year 2017 also saw articles containing the results of research conducted from a holistic perspective. An
in-depth literature review supported by the results of a survey of accelerator managers and statistical
research provide a background to such research. The aim was to organize knowledge about different types
of startups and other ways of supporting entrepreneurship. In addition, the characteristics of accelerator
programs and their future challenges were presented. As a result, an overview of accelerators as well as
their business models and strategies was provided [Carvalho et al., 2017].

The surge of interest in startups came at the start of 2018. One of the more interesting works is a
publication that discusses corporate accelerators in relation to the agribusiness, ag-tech, and food
industries and the concept of Responsible Innovation (RI), including issues of social good and public
interest when considering new ideas. Based on the experience of Alltech’s Pearse Lyons accelerator, the
impact of accelerators on startup ecosystems, as well as their implementation and coordination practices,
is analyzed taking into account the goals and objectives of all stakeholders. The most important lessons
related to the construction and implementation of accelerators are included in the acronym IGNITE: I -
intensity, G — group, N — neighborhood, I — independence, T - transparency, and E — expertise. These
principles should help corporations understand programs targeting ag-tech startups and lead to more
sustainable agricultural practices [Connolly et al., 2018].

Another publication from that year included the findings of a study devoted to managers of corporate
accelerators, but in the context of industrial startups. Based on an inductive case study in a seaport complex,
a framework for designing and running an industry-oriented startup accelerator was developed. The
framework is contained in the following four steps: orchestrating the ecosystem, generating an innovation
funnel, flexible alignment, and scaling the corporate startup [Garcia-Herrera et al., 2018].
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The topic of startup accelerators has been also increasingly appearing in monographs. The authors
investigated the motives behind the activities undertaken by corporations toward startups, using qualitative
research (review of secondary data) and interviews with corporate managers. Nine basic motives for
cooperation were formulated, among which some of the most important are the corporation’s problems
with internal innovation or creating appropriate culture. In addition, the latest trends in the development
of this field were presented, and emerging forms of cooperation between corporations and startups, such
as accelerators, incubators, events, hackathons, etc., were identified, stating that the phenomenon is an
extension of outsourcing [Jung, 2018].

Another publication of this type dealt with success factors of accelerators based on a case study of a
startup support institution with experience of running 12 acceleration programs. It was determined that the
design of a differentiated benefit proposition for startups based on the capitalization of corporate assets and
a defined process for managing the relationship between the corporation and startups were responsible for
the success of the program. Dedicated business developers [Ruseva and Ruskov, 2015] are expected to play
a helpful role in achieving this, ensuring alignment of interests and information sharing in collaboration
with external companies [Mahmoud-Jouini et al., 2018].

Based on research conducted through abductive reasoning, consisting of an extensive literature review
and a series of interviews with startup employees and managers of corporate companies and accelerators,
the authors of article discussed and explained the genesis of the key features of corporate acceleration
programs. Using a standard holistic systematization, they distinguished such program features as
strategy, resources, roles, and structure, which were then used to analyze and evaluate data gathered from
stakeholders. The resulting findings are expected to feed into theoretical and empirical knowledge about
the operation of acceleration programs, helping to justify the existence of programs by better understanding
the expectations placed on them [Richter et al., 2018b].

One of the chapters in a book published in 2018 [Richter et al., 2018a] presented an approach to the issue
of startup accelerators, which starts a discussion with the views presented so far by the authors. It negates
a one-size-fits-all attitude toward startup accelerators, proposing instead a checklist for building the right
individual framework for working with each startup, taking into account the people, processes, and culture
involved. This approach counterbalances the “key success factors” identified in other publications [Richter
et al., 2018a].

A publication that can be categorized as “all-accelerator” came out in 2018 [Seet et al., 2018]. A case
study investigating the interaction of three processes in a startup accelerator, namely, “know-what”,
“know-how”, and “know-who”, analyzed the enhancement of human capital with social capital. The
results of the study showed the interconnectedness of the above-mentioned processes, with “know-who”
being proven to be the most important for participants’ learning and closing the loop for “know-what”
and “know-how” — by knowing “who”, participants learned “what” and “how” through social learning.
Furthermore, the role of mentors and experts in shaping learning and developing entrepreneurship was
emphasized. Thematic analysis of interviews with participants in an Australian accelerator, guided by
Design Thinking, Business Model Canvas, and Lean Startup concepts, among others, was used as the
research method [Seet et al., 2018].

Subsequent studies dealt with empirical conclusions about the real opportunities for startups and
accelerators at the social, economic, and territorial levels, in addition to the model of startup impact on
the creation of new companies and jobs. Based on detailed information on 116 entities, derived from the
Seed Accelerators Knowledge Base and supplemented by data obtained from entrepreneurs, accelerator
owners, and investors, approximate numbers of jobs offered by startups were estimated, thus juxtaposing
expectations with reality. It was also found that accelerators in the United States are the strongest stimulators
of new ventures and hence new jobs. Leading authors on this topic are L. Canovas-Saiz, I. March-Chorda,
and R.M. Yagiie-Perales — Spaniards who gained pioneer status by quantitatively analyzing the performance
of accelerators and seed startups in terms of the employment they generate [Saiz et al., 2018].

The subject of research in another study, based on empirical data, was how accelerators select startups.
The study was carried out using the example of a seed accelerator in South East Asia and a group of several
companies aspiring to participate in its programs. The company profiles along with the selection results
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were compared using real-win-worth criteria, and regression models predicting the selection results were
subsequently constructed. The models developed can be used to help accelerator managers improve their
own decision-making processes [Yin and Luo, 2018].

Similar in nature was the research presented in the paper on the interdependence of three subsystems
of the entrepreneurial ecosystem and several types of accelerators, identifying the unique places and roles
of each in the wider entrepreneurial ecosystem [Yang et al., 2018]. A pipeline model was proposed as a
tool for decision-makers to distinguish between entrepreneurs and their ventures and to map subsystems
for evaluation and management. For entrepreneurs, on the other hand, the model was intended to enable
locating their startups in a wider ecosystem and choosing which accelerator they could apply to. This
research complemented existing knowledge with better differentiation of accelerators, the value they can
bring, and thus also the expected results of acceleration. The findings presented in this paper provide
additional assistance to accelerator managers [Yang et al., 2018].

Then, there was another attempt to systematize the various forms of CV by reviewing and organizing
the literature on the subject. The author analyzed and unified the framework of metrics proposed by other
authors to categorize CV forms according to the innovation flow [Gutmann, 2019].

In another article, the same author attempted to highlight the benefits of startups working with
accelerators. An inductive case study was used for a newly established SAP Industry 4.0 Startup Program
for one of the world’s largest business software vendors. The research conducted was qualitative in nature.
The range of benefits for startups included accelerated product market debut, increased sales, development
of skills and knowledge, and streamlined business development in terms of strategy, business model,
pitching, financing, and partnerships [Gutmann et al., 2019].

Successful engagement of technology startups and clarification of the operation and essence of
corporate accelerators and incubators has been the subject of research by authors of many publications.
One such paper identified corporate expectations of accelerator programs and the way in which startups can
effectively benefit from such programs, based on qualitative research and interviews with representatives of
17 German incubators and accelerators [Kohlert, 2019].

Another article reviewed four types of corporate accelerators, juxtaposing their objectives and
differentiators as part of a guide for managers faced with choosing the optimal program for their
organization. The research was conducted on the basis of secondary data and interviews containing
opinions of representatives of companies and accelerators. The criteria for dividing accelerators by type
included the number of participants and management structure [Moschner et al., 2019].

A paper based on interviews with experts from 16 German accelerators identified five types of
accelerators, guided by differences in the support provided, selection of startups, and finalization of
programs. The aim of the research was to explain the heterogeneity of the ecosystems built by corporate
accelerators. The systematization made, in addition to its research value, provides guidance for the design
and positioning of accelerators in relation to corporate strategy [Prexl et al., 2019].

The year 2019 was summarized by an article that identified the basic processes of corporate
acceleration to explain the reasons for running and designing corporate accelerators. The induction
method used established that, depending on the strategic stance and the time horizon of the investment,
the accelerator can be oriented toward accelerating either strategic fit or venture creation [Shankar and
Shepherd, 2019].

Among the six studies that followed was an article describing the impact of accelerator programs
in promoting international entrepreneurship. Qualitative analysis of one accelerator pointed to the
intermediary role of accelerators, facilitating startups to establish better relationships within business
networks that attract entrepreneurs. Networks that are intensively used by companies profiting from a
wide range of business fields and backgrounds help to maximize accelerator opportunities. The article
raises concerns about government attempts to replicate similar schemes in the public sector, noting the
problematic nature of their operation in weaker entrepreneurial ecosystems [Brown et al., 2019].

For the purposes of research, a panel of 405 meetings organized by startups participating in an
international accelerator program was created using various sources, and the results were shown in
another article [Bustamante, 2019]. The study incorporated transaction costs, the resource approach, and
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institutional theories. The results obtained clarified the importance of contracting capacity and institutional
distance when deciding on in- and outsourcing. Contracting potential and institutional distance shape
the relationship between transaction costs and the functioning of startups. Decisions to develop startups
vary according to their origin because company and country specificities, in addition to transaction costs,
significantly influence startup management [Bustamante, 2019].

The increasing role of accelerator programs in entrepreneurial ecosystems was also raised by many
authors, with particular emphasis on the fact that there are differences among accelerators despite their
fixed defining characteristics. The authors in question compared key differences in the antecedents of
organizational designs with theoretical company-level outcomes, thus establishing descriptive correlations
between elements of these designs and the performance of startups participating in programs. This
helped to establish links between design and performance, enabled integration with previous research
on the topic, and increased the understanding on the role of a startup intermediary. The results of this
work defined the building blocks and agenda for future research leading to a better understanding of
accelerators [Cohen et al., 2019].

The general attitude toward innovation and the propensity for open and sustainable innovation was
addressed by a study conducted in Portugal. It used the HJ-Biplot graphical method to analyze data from
the Community Innovation Survey (CIS). The findings showed that companies engage in many activities
with poor results and should better select partners to implement and disseminate more ideas. The results
obtained highlight the importance and value of startup accelerators from the perspective of Industry 4.0 or
smart cities [Fernandes and Castela, 2019].

Authors of studies on startup accelerators and crowdfunding, who examined the progress of
entrepreneurship in Thailand (especially toward the so-called “Thailand 4.0” concept) and corresponding
developing economies, came to a similar conclusion. Focusing on the main accelerator programs and
the startup eco-innovation system, the problems were located in a triple helix model consisting of the
interaction among universities, industry, and government. This interaction did not prove strong enough
to commercialize technologies effectively. Mediation by accelerators on the market was to be the remedy
[Harris and Wonglimpiyarat, 2019].

A conference paper presented the Astropreneurs space startup acceleration program, its first results,
lessons learned, and the state of the European space industry. Much attention was paid to the role and
importance of startups in the development of the industry [Kunes, 2019].

One of the articles undertook research to present and organize the state of knowledge about startup
accelerators at the time, to identify existing trends and gaps in the literature, and to guide future research.
Similar objectives are pursued in the present study, which also uses bibliometric analysis. In that study,
however, 21 articles from Web of Science database resources from 2010 to 2019 were included [Guijarro-
Garcia et al., 2019].

Criticism of accelerators was resumed by researchers, only this time in relation to the territorial concept
of the entrepreneurial ecosystem. A 2019 article promulgated a broader topological conception, defining
entrepreneurship as a practice shared by different regions and only partially embedded in each [Kuebart
and Ibert, 2019]. By examining the flow of knowledge between seed accelerator ecosystems from three
countries and its spatial dynamics, the authors found — through case studies — that territorialism downplays
disruptive practices of the digital economy. What is not taken into account is that these practices enable
startups in this industry to communicate business and technological information in ways not possible in
traditional knowledge clusters [Kuebart and Ibert, 2019].

The reasons for the success of technology startups were also investigated in a publication that
presented case studies involving four cleantech companies. It analyzed the drivers of a product’s rapid
market success by comparing two companies that entered the market with the help of accelerators with two
others that did not benefit from this form of support. On this basis, it was determined that the mechanisms
offered by accelerators rely on the assumption that a short debut time is a prerequisite for the survival of a
company, which necessitates access to a network of resources, while the role of the accelerator is to bridge
shortcomings in inexperienced entrepreneurs. The results of this work may prove valuable in designing and
implementing effective acceleration programs [Stayton and Mangematin, 2019].
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The theme of startups in academic practice returned in three papers in 2019 [Glinik, 2019a, 2019b;
Poandl, 2019]. The first one demonstrated good practice using the example of Gruendungsgarage, an
academic interdisciplinary startup accelerator under the auspices of two Austrian universities. The study
analyzed the development of the institution from an optional course, offering expert support in the
implementation of student business ideas, to a professional academic startup accelerator that also accepted
initiatives from academics [Glinik, 2019b].

Another article by the same author included a comprehensive report on the activities of an academic
accelerator, highlighting that the program grew considerably during its 10-year existence, generating
interest among other educational institutions [Glinik, 2019a].

The third paper on academic accelerators, like the previous two, presented an academic accelerator as
an example of best practice in entrepreneurship education. It also featured a practical model for categorizing
accelerated startups based on the level of digitization of their projects. The paper presented some examples
of startup classifications and conclusions about the practical aspects of engineering entrepreneurship
education. Directions for future research were also suggested [Poandl, 2019].

Other studies on academic accelerators addressed the integration of the entrepreneur—coach
relationship and lean startup methodologies. An ethnographic approach was used in the research. It was
found that lean startup influences whether and how such relationships evolve and how this facilitates
learning among entrepreneurs. A disjunction between the opinions of the customers and the authority
of the coach were apparent in the study. In response, the publication suggested how to deal with this and
similar challenges [Mansoori et al., 2019].

Another article devoted analysis to the role of startups and startup accelerators for the Silesian
Metropolis and dealt with their significance for the construction of metropolitan centers. The authors
outlined how accelerators provide tremendous support to emerging companies, especially early-stage high-
tech startups, providing services such as office space, mentoring, networking, and a variety of educational
programs. Another objective pursued by the authors was to explain the variation found among accelerators.
The paper revealed that the configurational approach with respect to notions of ideal type, or “fit”, can be
used to explain the existence of several accelerator categories [Kwiotkowska, 2019].

Another space startup report was presented in 2020. It presented the results of an accelerator pilot
program run in collaboration between Starbust Aerospace and Techstars, a leading corporate accelerator,
with funding from industry and government support, namely, the National Aeronautics and Space
Administration (NASA). The program involved 10 companies and aimed to procure innovations for the Jet
Propulsion Laboratory (JPL) for future missions [Cwik et al., 2020].

One author who repeatedly addresses the topic of corporate accelerators and draws attention to their
role in providing adequate resources to startups is Gutman. He ranked program aspects based on research
from one of the largest institutions of its kind, Telefonica’s German Wayra accelerator, and suggested
necessary operational improvements [Gutmann et al., 2020].

Germany was also the site of research related to the effectiveness of corporate entrepreneurship
programs, both in the preparatory phase and throughout their duration. The research was based on
interviews with managers of incubators and accelerators of leading technology companies. The rationale
that synergies increase the effectiveness of running multiple activities in parallel, enabling better utilization
of resources, was verified [Heinzelmann et al., 2020].

Family accelerators also attracted the attention of German authors. They pointed out the specific nature
of their operation resulting from family involvement, presented accelerator programs unique to family
businesses, and provided conclusions about the importance of such accelerators to the industry [Pielken
and Kanbach, 2020].

The next work was intended to contribute to a better understanding of the corporate—startup
relationship and to recommend improvements in the management of corporate accelerators, making them
more effective. The research was based on the analysis of 10 case studies in terms of emotional dynamics
from a systems psychodynamic perspective. The study included the points of view of both a corporation and
a startup [Wojcik et al., 2020].
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The issue of learning through working in startup teams and as a result of interactions among startups,
accelerators, and investors was addressed in two further articles. The first one focused on learning through
operations embedded in lean startup methodologies, based on research from 152 teams supported by the
US government’s National Science Foundation (NSF). Citing the results, the authors found that hypothesis
formulation and the probing and convergence of ideas integrate well in teams. They also noted that qualified
Master of Business Administration (MBA) graduates are reluctant to apply the method before learning it
but find it valuable after they have followed it. This leads to the conclusion that business education of
team members is a critical boundary condition and that business theory limits business practice, favoring
learning by thinking. The authors implied that lean startup is considered too universal, resulting in poor
testing and disregard for possible critical values. At the same time, they suggested that its implementation
can improve company performance over an 18-month period [Leatherbee and Katila, 2020].

The second article presented the results of a study on interactions among startups, accelerators, and
investors. The model, built in accordance with the game theory, explained how accelerators prioritize their
services and how macroeconomic conditions and legislation affect their operation and performance. The
analyses showed that, in general, the screening service is the most important and, in the face of limited
resources, it should also have the highest priority, preceding mentoring and investing. The impact of the
heterogeneity of entrepreneurial ecosystems at the macro level on their effectiveness was also demonstrated
to be higher in less-developed regions [Zarei et al., 2020].

The theme of seed accelerators returned in 2020 in research carried out by scientists in Spain. In the
article, they highlighted the key role of seed accelerators in the operation of entrepreneurial ecosystems.
The aim of the research was an exploratory evaluation and determination of the impact on entrepreneurial
prospects based on the developed model and survey data collected from 116 companies from the industry.
The model was designed based on the literature on business incubators. The model formulated four
categories of variables: size, location, age, and profitability, from which two empirically tested hypotheses
were derived. Once again, a statistically significant size and performance advantage was demonstrated for
accelerators in the United States and those with the longest market experience. The results of the study can
provide guidance to policy makers, shareholders, entrepreneurs, and investors. Investors may be interested
in the rate of return, duration, and investment rounds needed to exit. They should especially appreciate the
established performance metrics. Startups, on the other hand, can learn about the requirements placed on
them in acceleration programs, while policy makers can see the intervention potential of accelerators in
small entrepreneurial ecosystems. The authors referred to their earlier work, emphasizing that the creation
of new accelerators contributes to the creation of new jobs [Canovas-Saiz et al., 2020].

Another publication from the year 2020 examined the prioritization of criteria that seed accelerators use
to select projects, based on an analysis of a sample of 309 actual startup proposals, 15 of which progressed
to the acceleration phase. Purely business factors related to the project itself (innovativeness, possibility of
obtaining further rounds of funding, etc.) and management skills (negotiation skills, communication skills,
etc.) were taken into account. Team cohesion, acceleration speed, leadership, and creativity were shown to
be the most relevant criteria [Marifio-Garrido et al., 2020].

As in previous years, the theme of academic accelerators was also taken up in 2020. Based on a case
study on an academic acceleration program in Egypt and literature research, a model was developed to
fill the research gap and provide practical assistance by presenting a framework for the design process of
acceleration programs. The model incorporated the process of designing, monitoring, and personalizing
the program based on internal factors, namely, accelerator capabilities and resources, and external factors
related to the entrepreneurial ecosystem. A set of design parameters, such as sectoral focus, duration,
services offered, etc., was formulated [Ismail, 2020].

The next article also investigated a model, but this time concerning collaboration between startups
and corporations. Accelerator programs that enable large companies to access innovations to increase
product competitiveness or process productivity by engaging in collaboration with startups were studied.
This paper examined the rationale for implementing such programs and identified their key elements. It
also indicated how companies could run them effectively. A startup collaboration model was described as a
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complement to current tools for engaging corporate accelerators and corporate funds investing in startups
[Kurpjuweit and Wagner, 2020].

Building on a case study and interviews with practitioners in Oulu, Finland, on the role of incubators,
accelerators, co-working spaces, mentoring, venture capital funds, and various events in the startup
ecosystem, the types of startups were presented and the similarities and differences between them and the
types of ventures they focus on were characterized [Tripathi and Oivo, 2020].

A monograph was produced at the same time, which presented a systematic literature review focusing
on the functioning of technology transfer in corporate accelerators. It resulted in the development of
a model based on the analysis of the absorption capacity of accelerators from numerous case studies
[Giir, 2021].

Another paper provided guidance on enhancing organizational learning and innovation performance
of established companies. In this way, it fills a gap in existing research on the issue of overcoming difficulties
arising in different phases of corporate acceleration. The research was based on a series of interviews with
innovation experts in various industries working in one of the largest European accelerators of its kind
[Hutter et al., 2021].

Contemporary practices in corporate and startup collaboration and Open Innovation (OI) in Europe
were the focus of another group of researchers. The aim of the research was to identify good practices,
trends, and barriers in such relationships. The companies analyzed were considered leaders in innovation
and effective corporate—startup cooperation. Six key areas of OI activity were identified and compared
according to the required commitment of resources from the corporation. The results indicated that one-off
activities such as organizing single events or providing free resources are the most popular and least
demanding, while startup acquisitions are the rarest and most engaging [Onetti, 2021].

Polish researchers have also contributed to the research on startup accelerators. The main objective of
their research was to determine the motivations behind running corporate accelerators and the accompanying
benefits and challenges. In-Depth Interviews (IDIs) with accelerator managers, focus group interviews, and
secondary data were used. Numerous benefits of accelerators were confirmed, as well as their initiation
significance in terms of the emergence and development of innovations [Urbaniec and Zur, 2021].

The year 2021 has been full of new publications despite the problems caused by the coronavirus disease
(COVID-19) pandemic. There was an article in which the authors deal with the concept of ecosystems and
clusters, looking at their role in the growth of the life science/biopharma industry. The paper presented
the theoretical underpinnings and case studies of ecosystems emerging in the United States, Europe, and
Australia. It also included a number of predictions about the future of collaborative and digitally supported
innovation in the aforementioned industries, in the context of recent experience with the COVID-19
pandemic [Boni and Gunn, 2021].

Qualitative research was used to determine the impact of a startup accelerator’s reputation on its
information policy in terms of notifying investors about the quality of its activities. It was observed
that the motivation to evaluate ventures honestly and conscientiously and to inform investors depends
on the severity of potential image and economic losses resulting therefrom [Charoontham and
Amornpetchkul, 2021].

With the help of ethnographic data, interviews, and publications, the activities of the MindCET R&D unit,
which runs, among other things, a startup accelerator, were analyzed to determine the impact of reforms
in the Israeli education system. The authors analyzed the approach of the entity taken from the business
theory of disruptive innovation, which was manifested in its work on educational change. Ultimately, it was
concluded that MindCET prioritized working through disruption modes rather than promoting intrasystemic
change, thereby creating conditions of readiness for disruptive change in education [Ramiel, 2021].

A study of the performance factors of accelerators in Silicon Valley was addressed in a work that
emphasized sustainability and recognized the weaknesses and needs of the Nigerian economy. A multiple
regression analysis method was adopted to synthesize existing knowledge, complementing it with
numerous case studies. A theory of “sustainable growth of startups” was derived and proven based on the
results of the analysis. It assumed that the quality of acceleration is more important than the number of
supported startups, and accelerators should specialize in a given economic sector [Shenkoya, 2021].
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A comprehensive literature review study prepared by a systematic revision of 98 publications
was published in the year 2021. It presented the operation of startup accelerators and their role in
supporting entrepreneurship and innovation. The methodological framework of the review was based
on the Context-Intervention—-Mechanism—Outcome (CIMO) model. Four mechanisms were seen in the
activities of startup accelerators: validation of ideas and products, product development and model
learning, support for startup growth and market access, and support for innovation. Methodological
and theoretical gaps in current research and ways to support future ones with industry practice were
identified [Crisan et al., 2021].

The year 2021 brought another paper on academic startups. It outlined the entrepreneurial ecosystem
at Aalto University, consisting of student startups supported by faculty and staff, as well as external
stakeholders involved in the program. It also made a suggestion for the adaptation of the ecosystem by
other academic centers and called for further research in this area [Ainamo et al., 2021].

A new form of accelerator, exemplifying the evolution of these entities in response to changing global
needs, was presented in another 2021 article. It addressed the topic of impact accelerators. Such accelerators
are designed not only to achieve economic benefits but also to operate in a sustainable manner. Focusing
on the selection process of startups and the accompanying criteria, major differences were identified
compared to the practices used and known in purely commercial programs [Butz and Mrozewski, 2021].

Taking into account the above-mentioned research, it can be concluded that the past decade saw a
dynamic development of a new form of entrepreneurship support through startup accelerators, which
run programs for new ventures of limited duration (usually from 3 months to 9 months). Accelerators
offer a structured development process for projects at various stages of development, which, according
to the study, may include an educational component, pitching, intensive mentoring, space along with
infrastructure, verification of business assumptions and value propositions along with business model
refinement, product building and testing, relationships with business partners and accelerator program
alumni, demo day, and sometimes subsequent funding rounds.

The research carried out showed that, depending on the form of activity adopted, accelerators provide
different types of support and apply different project selection criteria. This also led to the identification
of differences in the accelerator programs run, each of which is optimized to meet its objectives. Corporate
accelerators, for example, operate in line with designated areas relevant to the strategy of a large enterprise.
This could provide the foundation for a subsequent investment policy for the operation of a corporate fund
investing in startups in the future. In contrast, accelerators run by private investors, often in partnership
with venture capital funds, focus on maximizing profits. This is why, depending on the adopted formula,
accelerators achieve different results in the supported startup projects and therefore startup founders should
read the conditions of the accelerator and adjust their objectives to the accelerator’s and its partners’ goals
before choosing an accelerator and joining the implemented program. The above analysis results can guide
future researchers, policy makers, and practitioners who seek to investigate the impact of accelerators and
the programs they run on the entrepreneurship and commercialization of startup solutions, as well as to
understand the phenomenon of accelerators and their role in the global innovation ecosystem.

4 Bibliometric analysis

4.1 Number of publications per year

The first publication on startup accelerators appeared in the Scopus database in 2011 [D’Eredita et al., 2011].
The first 3 years (2011-2013) showed a steady trend, with one article on startup accelerators per year. The
year 2014 showed an increase to four publications, while 2015 again saw one publication. An upward trend
could be observed from 2015 to 2019, with more publications in each of those years. In 2020, there was an
apparent decrease in the number of publications on this topic, most likely due to the COVID-19 pandemic.
In 2021 (as of the end of July), 12 publications were identified. Table 1 details the number of publications by
year of publication.
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Table 1. Number of publications per year

Years Publications
1. 2011 1
2. 2012 1
3. 2013 1
4., 2014 4
5. 2015 1
6. 2016 5
7. 2017 9
8. 2018 10
9. 2019 20
10. 2020 12
11. 2021 12

Sum 76

Table 2. All countries sorted by the TC value

Rank Country TP TC TC/TP
1 The United States 19 322 16.947
2 Germany 15 120 8.00
3 Australia 4 47 11.75
4 France 3 42 14.00
5 Norway 2 27 13.50
6 The United Kingdom 3 23 7.667
7 Chile 3 20 6.667
8 Switzerland 2 16 8.00
9 Sweden 1 16 16.00
10 Finland 4 12 3.00
11 Denmark 2 10 5.00
12 Spain 8 10 1.25
13 Singapore 1 10 10.00
14 Romania 1 6 6.00
15 Austria 6 4 0.667
16 Bulgaria 1 3 3.00
17 The Russian Federation 1 3 3.00
18 Israel 1 3 3.00
19 Italy 1 3 3.00
20 Portugal 3 2 0.667
21 Egypt 1 1 1.00
22 Poland 3 1 0.333
23 Estonia 1 0 0.00
24 Iran 1 0 0.00
25 South Korea 3 0 0.00
26 The Czech Republic 1 0 0.00
27 Thailand 1 0 0.00
28 Turkey 1 0 0.00

TC, total number of citations; TC/TP, average number of citations per paper; TP, total number of papers.

4.2 Countries with the highest rate of productivity

Table 2 shows the countries of origin of the authors studying startup accelerators. For the purpose of this
study, the TP, the TC, and the TC/TP values were analyzed.

The United States is ranked the highest, as researchers from that country wrote 19 articles that were
cited 322 times. This translates into 16.947 citations per article. Scientists from Germany are the next most
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productive researchers. They wrote 15 articles that were cited 120 times. This translates into 8.000 citations
per article. In addition to these countries, the countries with the highest number of citations per article
included Sweden (16.000), France (14.000), Norway (13.500), Austria (11.750), and Singapore (10.000).
Interestingly, the highest number of publications comes from countries with strong and modern economies
that invest in the development of modern technologies. To get a better understanding of the above study,
one must take a look at the world’s largest startup market, the United States. The largest number of
innovative companies, venture capital funds, and accelerators are located and appear there every year.
This is the market with the highest number of capital investments, which thus shows the disproportion
between the United States and the European Union. The United States is home to many regional startup
ecosystems (Silicon Valley including San Francisco, New York, Boston, Seattle, Houston, and Los Angeles).
The position of the United States stems from the fact that this market began to develop much earlier than in
other countries, such as Israel, Germany, the United Kingdom, or China. Other factors include the size of the
internal market and the wealth of citizens. Synergy with science through strong, internationally recognized
academic centers and their cooperation with business is also an indispensable element.

4.3 Most common startup accelerator research

The review of 76 publications shows that corporate accelerators are the most frequently analyzed research
topic. As many as 27 of the 76 research papers analyzed focus on them. Seed accelerators and academic
accelerators are also discussed. Other articles discuss the operation of startup accelerators and analysis of
accelerator programs, among other things. Aspects of geographical location, funding, and OI are covered.

4.4 Most productive sources

The 76 publications under analysis were published in 64 sources (journals, conference monographs, and
books). This means that 12 sources published two publications each on startup accelerators (11 journals and
1 conference monograph). Table 3 shows all sources that published articles on startup accelerators with the
number of citations. The average citations per paper (TC/TP) are also presented.

The interdisciplinary nature of the sources studied is noteworthy. They often cover more than one
research area. The following research areas were distinguished among the sources of publications on
accelerators: business, management, and accounting (n=50); technical studies (n=25); economics,
econometrics, and finance (n=19); social sciences (n=12); informatics (n=11); decision theory (n=5); earth
sciences and planetology (n=2); environmental sciences (n=2); materials research (n=2); mathematics
(n=2); physics and astronomy (n=2); agricultural and biological sciences (n=1); biochemistry, genetics, and
molecular biology (n=1); energy (n=1); and medicine (n=1).

All publications published in the 64 sources were cited a total of 564 times. The highest ranking was
Business Horizons. It is a journal with a CiteScore of 11.3 and Journal Impact Factor (JIF) of 6.361, ranking
it 43rd out of 153 journals in the Business category. It is available in 30 international databases. Two
articles cited 125 times were published therein. This translates into 62.50 citations per article [Kohler, 2016;
Moschner et al., 2019]. One article was published in the American scientific journal Innovation Policy and
The Economy and was cited 68 times [Hochberg, 2016].

4.5 Authors with the greatest productivity

The 76 publications analyzed were written by 167 authors. The vast majority are multiauthored works.
There are 15 publications that have a single author [Hilton, 2012; Hochberg, 2016; Kohler, 2016; Jung, 2018;
Bustamante, 2019; Glinik, 2019a, 2019b; Gutmann, 2019; Kohlert, 2019; Kunes, 2019; Poandl, 2019; Ismail,
2020; Giir, 2021; Ramiel, 2021; Shenkoya, 2021]. Table 4 shows all authors who published articles on startup
accelerators with the number of citations. The average citations per paper (TC/TP) were also calculated.
The author with the highest number of publications is D.K. Kanbach, responsible for four publications
cited 38 times [Kanbach and Stubner, 2016; Gutmann et al., 2019, 2020; Pielken and Kanbach, 2020]. This
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Table 3. All sources sorted by the TC value

Rank Sources TP TC TC/TP
1 Business Horizons 2 125 62.50
2 Innovation Policy and The Economy 1 68 68.00
3 Journal of Applied Business Research 2 33 16.50
4 Research Policy 1 32 32.00
5 Journal of Business Venturing 1 25 25.00
6 Journal of Technology Transfer 2 24 12.00
7 Journal of Corporate Finance 1 24 24.00
8 Journal of Business Strategy 2 21 10.50
9 Creativity and Innovation Management 1 18 18.00
10 Technovation 1 18 18.00
11 European Planning Studies 1 17 17.00
12 International Journal of Innovation Management 2 15 7.50
13 Entrepreneurship Research Journal 2 14 7.00
14 Asia Pacific Business Review 1 14 14.00
15 Management Review Quarterly 1 13 13.00
16 IEEE Transactions on Engineering Management 2 10 5.00
17 Journal of Business Research 1 9 9.00
18 Journal of Service Management 1 9 9.00
19 Research Technology Management 1 7 7.00
20 Strategic Entrepreneurship Journal 1 7 7.00
21 International Food and Agribusiness Management Review 1 6 6.00
22 ASEE Annual Conference and Exposition, Conference Proceedings 2 5 2.50
23 CEUR Workshop Proceedings 1 4 4.00
24 International Journal of Intellectual Property Management 1 4 4.00
25 Learning, Media and Technology 1 4 4.00
26 Problems and Perspectives in Management 1 4 4.00
27 Zeitschrift fur Wirtschaftsgeographie 1 4 4.00
28 California Management Review 1 3 3.00
29 International Journal of Innovation and Learning 1 3 3.00
30 Proceedings of SPIE — the International Society for Optical Engineering 1 3 3.00
31 Proceedings of the ACM Conference on Computer Supported Cooperative Work 1 3 3.00
32 Proceedings of the European Conference on Innovation and Entrepreneurship, ECIE 1 3 3.00
33 International Journal of Engineering Pedagogy 2 2 1.00
34 International Journal of Entrepreneurship and Innovation Management 2 2 1.00
35 Journal of Business Economics 1 2 2.00
36 R and D Management 1 2 2.00
37 Entrepreneurial Innovation and Leadership: Preparing for a Digital Future 1 1 1.00
38 Entrepreneurship and Regional Development 1 1 1.00
39 European Journal of Management and Business Economics 1 1 1.00
40 IEEE International Symposium on Industrial Electronics 1 1 1.00
41 International Entrepreneurship and Management Journal 1 1 1.00
42 Proceedings of International Design Conference, Design 1 1 1.00
43 Proceedings of the International Conference on Industrial Engineering and 1 1 1.00
Operations Management
44 Advances in Intelligent Systems and Computing 2 0 0.00
45 FGF Studies in Small Business and Entrepreneurship 2 0 0.00
46 Academic Entrepreneurship and Community Engagement: Scholarship in Action and 1 0 0.00
the Syracuse Miracle
47 Academy of Entrepreneurship Journal 1 0 0.00
48 African Journal of Science, Technology, Innovation and Development 1 0 0.00
49 Annals of DAAAM and Proceedings of the International DAAAM Symposium 1 0 0.00
50 Automotive Industries Al 1 0 0.00

(Continued)
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Table 3. Continued

Rank Sources TP TC TC/TP
51 CIRIEC-Espana Revista De Economia Publica, Social Y Cooperativa 1 0 0.00
52 Economics of Innovation and New Technology 1 0 0.00
53 Fundamentals of Software Startups: Essential Engineering and Business Aspects 1 0 0.00
54 IEEE Aerospace Conference Proceedings 1 0 0.00
55 10P Conference Series: Materials Science and Engineering 1 0 0.00
56 Journal of Commercial Biotechnology 1 0 0.00
57 Journal of Organizational Change Management 1 0 0.00
58 Journal of Private Equity 1 0 0.00
59 Proceedings — 2020 IEEE International Conference on Engineering, Technology and 1 0 0.00
Innovation, ICE/ITMC 2020
60 Proceedings of International Conference on Computers and Industrial Engineering 1 0 0.00
61 Proceedings of the 2017 IEEE European Technology and Engineering Management 1 0 0.00
Summit
62 Proceedings of the International Astronautical Congress 1 0 0.00
63 Revista Del Ministerio De Empleo Y Seguridad Social 1 0 0.00
64 Sustainability (Switzerland) 1 0 0.00
TC, total number of citations; TC/TP, average number of citations per paper; TP, total number of papers.
Table 4. All authors sorted by the TC value
Rank Author TP TC TC/TP Rank  Author TP TC TC/TP
1 Kohler T. 1 111 111.00 85 Hubert M. 1 2 2.00
2 Hochberg Y. V. 2 97 48.50 86 Kaganer E. 1 2 2.00
3 Kanbach D. K. 4 38 9.50 87 Prexl K.-M. 1 2 2.00
4 StubnerS. 2 34 17.00 88 Priigl R. 1 2 2.00
5 Jackson P. 3 33 11.00 89 Glinik M. 2 2 1.00
6 Richter N. 3 33 11.00 90 Alonso D. 1 1 1.00
7 Cohen S. 1 29 29.00 91 Carvalho A. C. 1 1 1.00
8 Fehder D. C. 1 29 29.00 92 Castela G. 1 1 1.00
9 Murray F. 1 29 29.00 93 Childs P. R. N. 1 1 1.00
10 Shankar R. K. 1 25 25.00 94 Duréndez A. 1 1 1.00
11 Shepherd D. A. 1 25 25.00 95 Fernandes S. 1 1 1.00
12 KimJ. - H. 1 24 24.00 96 Garcia-Herrera C. 1 1 1.00
13 Wagman L. 1 24 24.00 97 Garcia-Pérez-De-Lema D. 1 1 1.00
14 SchildhauerT. 2 19 9.50 98 Grilo A. 2 1 0.50
15 GutmannT. 3 18 6.00 99 Iborra A. 1 1 1.00
16 Mangematin V. 1 18 18.00 100 Ismail A. 1 1 1.00
17 Stayton J. 1 18 18.00 101 Maas C. 1 1 1,.00
18 Borchers P. 1 17 17.00 102 Marifio-Garrido T. 1 1 1.00
19 Kupp M. 1 17 17.00 103 Pastor ). A. 1 1 1.00
20 Marval M. 1 17 17.00 104 Perkmann M. 1 1 1.00
21 Brown R. 1 16 16.00 105 Pina J.P. 1 1 1.00
22 Karlsson T. 1 16 16.00 106 Sanchez P. 1 1 1.00
23 Lee N. 1 16 16.00 107 Suarez T. 1 1 1.00
24 Lundqvist M. 1 16 16.00 108 Urbaniec M. 1 1 1.00
25 Mansoori Y. 1 16 16.00 109 Zutshi A. 2 1 0.50
26 Mawson S. 1 16 16.00 110  ZurA. 1 1 1.00
27 Peterson L. 1 16 16.00 111 Ainamo A. 1 0 0.00
28 Kurpjuweit S. 2 16 8.00 112 Ali N. 1 0 0.00
29 Wagner S. M. 2 16 8.00 113 Amornpetchkul T. 1 0 0.00
30 Corral De Zubielqui G. 1 14 14.00 114 D’eredita M.A. 1 0 0.00

(Continued)
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Table 4. Continued

Rank  Author TP TC TC/TP Rank  Author TP TC TC/TP
31 Jones J. 1 14 14.00 115 Azinheiro M. 1 0 0.00
32 Oppelaar L. 1 14 14.00 116 Baltes G.H. 1 0 0.00
33 SeetP.-S. 1 14 14.00 117 Boni A.A. 1 0 0.00
34 Fink A. A. 1 13 13.00 118 Branagan S. 1 0 0.00
35 Herstatt C. 1 13 13.00 119 Butz H. 1 0 0.00
36 MoschnerS. - L. 1 13 13.00 120 Charoontham K. 1 0 0.00
37 Kher R. 1 12 12.00 121 Cwik T. 1 0 0.00
38 LyonsT.S. 1 12 12.00 122 Farelo R.M. 1 0 0.00
39 YangS. 1 12 12.00 123 French R. 1 0 0.00
40 Luo J. 1 10 10.00 124 Gfrerer A. 1 0 0.00
41 Yin B. 1 10 10.00 125 Gillig H. 1 0 0.00
42 Bustamante C. V. 1 9 9.00 126 Gunn M. 1 0 0.00
43 Fuglsang L. 1 8 8.00 127 Giir U. 1 0 0.00
44 Wallin A. J. 1 8 8.00 128 Gebczyhska M. 1 0 0.00
45 Duvert C. 1 7 7.00 129 Ha K.S. 1 0 0.00
46 Esquirol M. 1 7 7.00 130 Harris W.L. 1 0 0.00
47 Katila R. 1 7 7.00 131 Heinz R. 1 0 0.00
48 Leatherbee M. 1 7 7.00 132 Heinzelmann N. 1 0 0.00
49 Mahmoud-Jouini S. B. 1 7 7.00 133 Hilton J. 1 0 0.00
50 Beleiu I. N. 1 6 6.00 134 Hutter K. 1 0 0.00
51 Bordean O. N. 1 6 6.00 135 Hwangbo Y. 1 0 0.00
52 Bunduchi R. 1 6 6.00 136 Jung S. 1 0 0.00
53 Connolly A. ). 1 6 6.00 137 Knight D. 1 0 0.00
54 Crisan E. L. 1 6 6.00 138 Kohlert H. 1 0 0.00
55 Potocki A. D. 1 6 6.00 139 Komarek R. 1 0 0.00
56 Salantd . I. 1 6 6.00 140 Kotys-Schwartz D.A. 1 0 0.00
57 Turner ). 1 6 6.00 141 Kozlov M. 1 0 0.00
58 Carrilero-Castillo A. 1 4 4.00 142 Kunes M. 1 0 0.00
59 De La Vega M. 1 4 4,.00 143 Kwiotkowska A. 1 0 0.00
60 Gallego-Nicholls J. F. 1 4 4.00 144 Lindner B. 1 0 0.00
61 Guijarro-Garcia M. 1 4 4.00 145 Poandl E.M. 1 0 0.00
62 Hilliger I. 1 4 4.00 146 Mikkeld K. 1 0 0.00
63 Hyrynsalmi S. 1 4 4.00 147 Moon I. 1 0 0.00
64 Ibert O. 1 4 4.00 148 Mrozewski M.). 1 0 0.00
65 Jarvi A. 1 4 4.00 149 Obtoj K. 1 0 0.00
66 Kuebart A. 1 4 4.00 150 Oivo M. 1 0 0.00
67 Mendoza C. M. 1 4 4.00 151 Pielken S. 1 0 0.00
68 Makila T. 1 4 4.00 152 Pikas E. 1 0 0.00
69 Pérez-Sanagustin M. 1 4 4.00 153 Pina J.P. 1 0 0.00
70 Seltman S. 1 4 4.00 154 Rasti-Barzoki M. 1 0 0.00
71 Bodrov K. 1 3 3.00 155 Selig C.). 1 0 0.00
72 Haines J. K. 1 3 3.00 156 Seo W.S. 1 0 0.00
73 lvashchenko M. 1 3 3.00 157 Sewall E. 1 0 0.00
74 Onetti A. 1 3 3.00 158 Shapiro A. 1 0 0.00
75 Ramiel H. 1 3 3.00 159 Shenkoya T. 1 0 0.00
76 Ruseva R. 1 3 3.00 160 Sota F.G. 1 0 0.00
77 Ruskov P. 1 3 3.00 161 StephanY. 1 0 0.00
78 Tolstoba N. 1 3 3.00 162 Tripathi N. 1 0 0.00
79 Canovas-Saiz L. 3 2 0.67 163 Wiercinski S. 1 0 0.00
80 March-Chorda I. 3 2 0.67 164 Wonglimpiyarat J. 1 0 0.00
81 Yagiie-Perales R. M. 3 2 0.67 165 Wojcik P. 1 0 0.00
82 BeckS. 1 2 2.00 166 Wasowska A. 1 0 0.00
83 Carmel E. 1 2 2.00 167 Zarei H. 1 0 0.00
84 Heiden C. 1 2 2.00

TC, total number of citations; TC/TP, average number of citations per paper; TP, total number of papers.
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translates into 9.50 citations per article. T. Kohler is the author whose article has the highest number of
citations: 111 [Kohler, 2016]. Most of the authors analyzed are male.

4.6 Research centers with the greatest productivity

On the whole, 110 research centers were involved in the creation of the 76 publications analyzed. More than
half of the publications were published by representatives of one research institution. The following list
provides the number of papers published by representatives of institutions:

e Two research institutions were involved in the creation of 26 publications;

e Three research institutions were involved in the creation of seven publications;

e Four research institutions were involved in the creation of three publications;

e Five research institutions were involved in the creation of two publications.

Most of the institutions analyzed are from Europe. Table 5 shows all research institutions that published
articles on startup accelerators, along with the number of citations. The average citations per paper (TC/TP)
were also calculated. Most papers (six) were written by researchers coming from Handelshochschule Leipzig
— they were cited 40 times. This translates into 6.667 citations per article. The most frequently cited papers
were published by representatives of Universitdt Innsbruck (two articles and 55.5 citations per article),
Hawaii Pacific University (one article and 111 citations per article), and Rice University (one article and 68
citations per article) [Hochberg, 2016; Kohler, 2016].

4.7 Indicator-based analysis

In order to deepen their knowledge of the literature, the authors performed an indicator-based analysis
to identify the most prominent authors, journals, and articles in the area of startup accelerators. The
indicators take into account the work citation ratio, understood as a certain number of citations divided
by a given number of publications and a certain number of publications above the citation threshold. The
above analysis is based on the findings of Marczewska and Kostrzewski [2020]. It should be noted that, in
this study, the authors made improvements in computational errors (e.g., the occurrence of division by
zero). Modified formulas and explanations are provided below the relevant tables. This analysis is based on
the ii impact factor developed in Egs. (1)-(5).

iC

i,.=§;ie1,f={i:f=1,f} W
]
i :C—i ©
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p=2L 3)
Py
] [
C?ZECj;jGJ,]z{j:jzl,]} (4)
1
] [
pi=Y ppielg={i:i=1J] )
1
where

J — collection of all sources analyzed;
i, — impact factor of the analyzed research topic calculated for the j-th source;
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Rank Research centers TP TC TC/TP Rank  Research centers TP TC TC/TP
1 Universitdt Innsbruck 2 111 55.5 56 Ben-Gurion University of 1 3 3
the Negev
2 Hawaii Pacific University 1 111 111 57 Universitat de Valéncia 3 2 0.667
3 Massachusetts Institute of 3 78 26 58 Universidad Politecnica de 2 2 1
Technology (MIT) Cartagena
4 Rice University 1 68 68 59 Technische Universitit Graz 3 2 0.667
5 Handelshochschule Leipzig 6 40 6.667 60 American University 1 2 2
6 Edith Cowan University 4 40 10 61 IESE Business School 1 2 2
7 MIT and NBER 1 30 30 62 Kogod School of Business 1 2 2
8 MIT Sloan and NBER 1 30 30 63 Universidade do Algarve 1 2 2
9 University of Southern 1 30 30 64 Imperial College Business 1 1 1
California School
10 University of Georgia 1 30 30 65 School of Business and Law 1 1 1
11 Alexander von Humboldt 3 26 8.667 66 HIIG 1 1 1
Institute for Internet and
Society
12 University of Colorado 1 24 24 67 Open Innovation in Science 1 1 1
Boulder Center
13 Illinois Institute of Technology 1 24 24 68 Zeppelin University 1 1 1
14 Allianz 1 20 20 69 Copenhagen Business 1 1 1
School
15 ESCP Europe Business 1 20 20 70 Aarhus Universitet 1 1 1
School, Paris
16 Sonoma State University 1 18 18 71 NOFIMA 1 1 1
17 Grenoble Ecole de 1 18 18 72 Cracow University of 1 1 1
Management Economics
18 Chalmers University of 1 17 17 73 NOVA School of Science and 2 1 0.5
Technology Technology
19 London School of Economics 1 16 16 74 Universidade Nova de 2 1 0.5
and Political Science Lisboa
20 University of St Andrews 1 16 16 75 Universidade de Vigo 1 1 1
21 University of Stirling 1 16 16 76 BluSpecs 1 1 1
22 School of Management 1 16 16 77 American University in Cairo 1 1 1
23 Community Living Australia 1 14 14 78 Seoul National University 1 1 1
24 The University of Adelaide 1 14 14 79 Isfahan University of 1 1 1
Technology
25 Flinders University 1 14 14 80 Institute for Industrial 1 1 1
Systems Innovation
26 The College of Business, 1 14 14 81 WeXelerate GmbH 1 0 0
Government and Law
27 Dr. Ing. h.c. F. Porsche AG 1 13 13 82 Rocket Lab 1 0 0
28 University of Notre Dame 1 13 13 83 Jet Propulsion Laboratory 1 0 0
29 Nord Universitet 1 13 13 84 California Institute of 1 0 0
Technology
30 City University of New York 1 13 13 85 Hochschule Konstanz 1 0 0
University of Applied
Sciences
31 Baruch College 1 13 13 86 Uniwersytet Warszawski 1 0 0
32 Michigan State University 1 13 13 87 Kozminski University 1 0 0
33 ETH Ziirich 2 11 5.5 88 Diizce Universitesi 2 0 o0
34 Singapore University of 1 10 10 89 Universitat Salzburg 1 0 o0
Technology and Design
35 Roskilde Universitet 1 9 9 90 Kookmin University 1 0 0

(Continued)
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Table 5. Continued

Rank Research centers TP TC TC/TP Rank  Research centers TP TC TC/TP
36 VTT Technical Research Centre 1 9 9 91 Hoseo University 1 0 0
of Finland
37 Universidad Adolfo Ibafiez 1 9 9 92 Strascheg Center for 1 0 0
Entrepreneurship
38 Ecole des hautes études 1 8 8 93 Hochschule Miinchen 1 0 0
commerciales de Paris
39 Hamburg University of 1 8 8 94 FERCHAU Engineering 1 0 0
Technology GmbH
40 Stanford University 1 7 7 95 Universidad Europea de 1 0 0
Madrid
41 Pontificia Universidad 1 7 7 96 BIC 1 0 0
Catolica de Chile
42 Universitatea Babes-Bolyai 1 6 6 97 Carnegie Mellon University 1 0 0
43 University of Rochester 1 6 6 98 University of San Francisco 1 0 0
44 The University of Edinburgh 1 6 6 99 Tepper School of Business 1 0 0
45 Pontificia Universidad 1 5 5 100 Thailand National 1 0 0
Catolica de Chile Institute of Development
Administration
46 Alltech 1 4 4 101 Khon Kaen University 1 0 0
47 Brandenburgische Technische 1 4 4 102 Chungnam National 1 0 0
Universitdt Cottbus University
48 Leibniz Institute for Research 1 4 4 103 Syracuse University 1 0 0
on Society and Space e.V.
49 ESIC Business & Marketing 1 4 4 104 University of Colorado 1 0 0
School, Madrid Boulder
50 Turun Yliopisto 1 4 4 105 Tallinna Tehnikadilikool 1 0 0
51 Sofia University St. Kliment 1 3 3 106 Aalto University 1 0 0
Ohridski
52 Universita degli Studi 1 3 3 107 Technical University of 1 0 o0
dell’Insubria Berlin
53 University of California 1 3 3 108 ESCP Europe Business 1 0 0
School, Berlin
54 Saint Petersburg National 1 3 3 109 Silesian University of 1 0 0
Research University of Technology
Information Technologies,
Mechanics and Optics
University ITMO
55 ABB Group 1 3 3 110 University of Oulu 1 0 0

TC, total number of citations; TC/TP, average number of citations per paper; TP, total number of papers.

¢, - the number of citations for the analyzed research topic in the j-th source;
p, — number of publications on the analyzed research topic in the j-th source;
¢* - total number of citations in the analyzed research topic in all J analyzed sources;
i]?[— the ratio of the number of citations for the analyzed research topic in the j-th source to the total number
of citations in all J analyzed sources;
p,Z — total number of publications on the analyzed research topic in all J analyzed sources; and
i]?’ — the ratio of the number of publications on the analyzed research topic in the j-th source to the total
number of publications in all J analyzed sources.

The presented impact factor for the startup accelerator topic was calculated for the j-th source and its
basic parameters, including the number of citations and publications. All sources that published papers
on startup accelerators are given in Table 6, along with calculations. In addition, value parameters that
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Table 6. All sources in the research sorted by 7,

i;Rank  Source title (4 p; ,'If ,'lP i SNIP, SIR, Scopus coverage
years

1. Innovation Policy and the 68 1 0.121 0.013 9.163 2.485 0.895 2009, 2011-2020
Economy

2. Business Horizons 125 2 0.222 0.026  8.422 2.942  2.174 1957-2020

3. Research Policy 32 1 0.057 0.013  4.312 3.663 3.666 1971-2021

4, Journal of Business Venturing 25 1 0.044 0.013  3.369 4.268 7.107 1985-2020

5. Journal of Corporate Finance 24 1 0.043 0.013  3.234 2.665 1.894  1994-2020

6. Creativity and Innovation 18 1 0.032 0.013  2.426 1.422 1.148 1992-2020
Management

7. Technovation 18 1 0.032 0.013  2.426 2937 2.3 1981-2020

8. European Planning Studies 17 1 0.030 0.013  2.291 1.743  1.214 1993-2020

9. Journal of Applied Business 33 2 0.059 0.026  2.223 0.309 0.149 2005-2018
Research

10. Asia Pacific Business Review 14 1 0.025 0.013 1.887 0.746 0.424  1994-2020

11. Management Review Quarterly 13 1 0.023 0.013 1.752 1.927 0.646  2014-2020

12. Journal of Technology Transfer 24 2 0.043 0.026 1.617 2.462 1.768 1977-2020

13. Journal of Business Strategy 21 2  0.037 0.026  1.415 1.02 0.495 1980-2020

14. Journal of Business Research 9 1 0.016 0.013  1.213 2.852 2.049 1973-2021

15. Journal of Service Management 9 1 0.016 0.013 1.213 2.537 2.658 2009-2020

16. International Journal of 15 2 0.027 0.026 1.011 0.996 0.572  2008-2020
Innovation Management

17. Entrepreneurship Research 14 2 0.025 0.026 0.943 0.84 0.395 2015-2020
Journal

18. Research Technology 7 1 0.012 0.013  0.943 1.587 0.811 1988-1989,
Management 1995-2020

19. Strategic Entrepreneurship 7 1 0.012 0.013  0.943 3.242 5.061 2011-2020
Journal

20. International Food and 6 1 0.011 0.013 0.809 0.901  0.474 1998-2020
Agribusiness Management
Review

21. IEEE Transactions on 10 2 0.018 0.026 0.674 1.255 0.702 1969-2020
Engineering Management

22. CEUR Workshop Proceedings 4 1 0.007 0.013  0.539 0.345 0.177 1989,1994-1995,

1998, 2000-2020

23. International Journal 4 1 0.007 0.013  0.539 0.695 0.464  2006-2014, 2020
of Intellectual Property
Management

24. Learning, Media and Technology 4 1 0.007 0.013 0.539 2.154 1.355 2005-2020

25. Problems and Perspectives in 4 1 0.007 0.013 0.539 0.793 0.23 2003-2020
Management

26. Zeitschrift fur 4 1 0.007 0.013 0.539 0.772 0.596 1978-1981, 1984,
Wirtschaftsgeographie 1988-2020

27. California Management Review 3 1 0.005 0.013  0.404 2.355 1.806 1970-2020

28. International Journal of 3 1 0.005 0.013 0.404 0.628 0.225 2003, 2005-2014,
Innovation and Learning 2018, 2020

29. Proceedings of SPIE — The 3 1 0.005 0.013  0.404 0.261 0.192 1963-2020
International Society for Optical
Engineering

30. Proceedings of the ACM 3 1 0.005 0.013  0.404 N/A N/A N/A

Conference on Computer
Supported Cooperative Work,
cscw

(Continued)
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Table 6. Continued

i;Rank  Source title p; ,'; ,'II] i; SNIP, SIR, Scopus coverage
years
31. Proceedings of the European 1 0.005 0.013  0.404 N/A 0.132 2015, 2019
Conference on Innovation and
Entrepreneurship, ECIE
32. ASEE Annual Conference 2 0.009 0.026 0.337 N/A 0.219 2008, 2009, 2010,
and Exposition, Conference 2011, 2012, 2019
Proceedings
33. Journal of Business Economics 1 0.004 0.013  0.270 1.595 0.737 1973-1979,
2013-2020
34. R and D Management 0.004 0.013 0.270 1.53 1.253  1970-2020
35. International Journal of 0.004 0.026 0.135 1.231 0.437 2018-2020
Engineering Pedagogy
36. International Journal of 2 0.004 0.026 0.135 0.355 0.236 2001-2014, 2017,
Entrepreneurship and 2020
Innovation Management
37. Entrepreneurial Innovation and 1 0.002 0.013 0.135 N/A N/A N/A
Leadership: Preparing for a
Digital Future
38. Entrepreneurship and Regional 1 0.002 0.013 0.135 1.942 1.673 1989-2020
Development
39. European Journal of 1 0.002 0.013 0.135 1.318 0.691 2016-2020
Management and Business
Economics
40. IEEE International Symposium 1 0.002 0.013 0.135 N/A N/A N/A
on Industrial Electronics
41. International Entrepreneurship 1 0.002 0.013 0.135 2.309 1.338 2006-2020
and Management Journal
42, Proceedings of International 1 0.002 0.013 0.135 N/A 0.206 2012,2014
Design Conference, DESIGN
43, Proceedings of the International 1 0.002 0.013 0.135 N/A 0.131 2016, 2017, 2018,
Conference on Industrial 2019
Engineering and Operations
Management
44, Academic Entrepreneurship 1 0.000 0.013 0.000 N/A N/A N/A
and Community Engagement:
Scholarship in Action and the
Syracuse Miracle
45, Academy of Entrepreneurship 1 0.000 0.013 0.000 0.384  0.205 2009-2020
Journal
46. Advances in Intelligent Systems 2 0.000 0.026 0.000 N/A N/A N/A
and Computing
47. African Journal of Science, 1 0.000 0.013 0.000 0.582 0.225 2013-2020
Technology, Innovation and
Development
48. Annals of DAAAM and 1 0.000 0.013  0.000 N/A 0.253 2005, 2006, 2007,
Proceedings of the International 2008, 2009, 2010,
DAAAM Symposium 2011, 2015, 2018,
2019
49, Automotive Industries Al 1 0.000 0.013 0.000 N/A 0.1 1970-1987,
1994-1997,
1999-2019
50. CIRIEC-Espana Revista de 1 0.000 0.013 0.000 1.282 0.656 2015-2020

Economia Publica, Social y
Cooperativa

(Continued)
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Table 6. Continued

i;Rank  Source title (4 p; ,'lf ,'IP i SNIP, SIR, Scopus coverage
years

51. Economics of Innovation and 0 1 0.000 0.013 0.000 1.398 0.797 1990-2020
New Technology

52. FGF Studies in Small Business 0 2 0.000 0.026 0.000 N/A N/A N/A
and Entrepreneurship

53. Fundamentals of Software 0 1 0.000 0.013 0.000 N/A N/A N/A
Startups: Essential Engineering
and Business Aspects

54. IEEE Aerospace Conference 0 1 0.000 0.013  0.000 0.725 0.359 1998, 2000-2019
Proceedings

55. IOP Conference Series: Materials 0 1 0.000 0.013 0.000 0.484 N/A 2009-2020
Science and Engineering

56. Journal of Commercial 0 1 0.000 0.013 0.000 N/A 0.107 2003-2018
Biotechnology

57. Journal of Organizational 0 1 0.000 0.013 0.000 0.915 0.513  1988-2020
Change Management

58. Journal of Private Equity 0 1 0.000 0.013 0.000 0.136 0.129  2007-2019

59. Proceedings — 2020 IEEE 0 1 0.000 0.013  0.000 N/A N/A N/A

International Conference on
Engineering, Technology and
Innovation, ICE/ITMC 2020

60. Proceedings of International 0 1 0.000 0.013  0.000 N/A 0.123 2012, 2013, 2017,
Conference on Computers and 2018, 2019
Industrial Engineering, CIE

61. Proceedings of the 2017 IEEE 0 1 0.000 0.013 0.000 N/A N/A N/A

European Technology and
Engineering Management
Summit, E-TEMS 2017

62. Proceedings of the International 0 1 0.000 0.013 0.000 0.2 0.19 2012-2019
Astronautical Congress, IAC

63. Revista del Ministerio de Empleo 0 1 0.000 0.013 0.000 N/A 0.116 2017
y Seguridad Social

64. Sustainability (Switzerland) 0 1 0.000 0.013 0.000 1.242 0.612 N/A

¢ - the number of citations for the analyzed research topic in the j-th source; p,- number of publications on the ana-

lyzed research topic in the j-th source; if - the ratio of the number of citations for the analyzed research topic in the

j-th source to the total number of citations in all / analyzed sources; i;’ - the ratio of the number of publications on the
analyzed research topic in the j-th source to the total number of publications in all / analyzed sources; i;—impact factor
of the analyzed research topic calculated for the j-th source; SJR, SCImago journal rank; SNIP, source normalized impact
per paper.

were not explicitly mentioned in Table 6 were used in the equations: namely, c}; = 564 citations and p]Z =76
publications.

In the next step, the authors checked whether there was a relationship between Source Normalized
Impact per Paper (SNIP) and SCImago Journal Rank (SJR) and i].. Pearson correlation was used in the
study, and the results are presented in Table 7. Each case has a statistically significant correlation result,
as evidenced by a p-value <0.05. This means that in this case of startup accelerator publications, all
indicators are correlated on each other. The value of the correlation coefficient between i and SNIP is
0.5268. This is a strong correlation, meaning that the higher the value of L the higher is the SNIP. The
value of the correlation coefficient between i}. and SJR is 0.3486. This is a moderate correlation, meaning
that the higher the value of i}., the higher is the SJR. The value of the correlation coefficient between SNIP
and SJR is 0.8693. This is a strong correlation, meaning that the higher the value of SNIP, the higher is
the SJR.



104 —— M. Bafka etal.

Table 7. R-Pearson correlation results

i SNIP, SR
i/. 1.0000
(p-value =-)
SNIP] 0.5268 1.0000
(p-value = 0.000) (p-value =-)
S]Rj 0.3486 0.8693 1.0000
(p-value =0.019) (p-value = 0.000) (p-value = -)

i/., impact factor of the analyzed research topic calculated for the j-th source; SJR, SCImago Journal Rank; SNIP, Source Norma-
lized Impact per Paper.

Table 8 shows the most cited publications in the area of accelerators according to the Scopus
database. All are articles published in journals after the year 2014. Comparing Table 1, which shows
the publication dynamics, with Table 8, it can be concluded that the first publications about startup
accelerators have very few or no citations [Carmel and Kaganer, 2014; Richter et al., 2018b; Zarei et al.,
2020].

Table 8 presents the most frequently cited articles on startup accelerators. This approach to
area-specific publications is important but has serious limitations. The number of citations of a
publication depends on many factors, and one of them is accessibility, that is, the period in which the
publication is available. It is assumed that the longer a publication is available, the more citations it
can get. Therefore, it is necessary to conduct an analysis that takes into account both of these factors.
M. Marczewska and M. Kostrzewski [2020] have developed a weighted coefficient of the number of
citations per year, as shown in Eq. (6). They proposed -1 year in the denominator. This is influenced by
the fact that publications can be published at different times of the year and simultaneously be cited
in the same year [Salwin et al., 2020]. This approach leads to a division by zero and limits the use of the
indicator in a broad literature analysis, which was the case in this work. To make the formula usable
for a broader analysis, we propose using +1 year in the denominator, as in Eq. (7). The extra year brings
the length of time that the publication has been available to full years and eliminates the problem of
dividing by zero in broad analyses such as that included in this article. Table 9 shows the calculations
using Egs. (6) and (7).

C [
el =f—2—Jipep,p=j:j=1p| ©)
.-y,-1
C [
¢t =|———lspeP,P={jij=1P| ")
(yf_ypH)
where

P — collection of all publications analyzed;
CZ — weighted coefficient of the number of citations per year of the p-th publication;
c,~ total number of citations of the p-th publication;
y, - year attribute equal to the current year according to the Gregorian calendar; and
y, — year of p-th publication according to the Gregorian calendar

Table 8 shows the most cited articles, and Table 9 shows the ranking of publications sorted by CZ, which
was used to analyze all 76 publications. In both cases (citations and cﬁ), the first 10 publications are the
same papers.

Articles with the greatest impact focus on the following: corporate accelerators [Kohler, 2016; Richter
et al., 2018b], seed accelerators [Kanbach and Stubner, 2016; Kupp et al., 2017; Shankar and Shepherd,
2019; Stayton and Mangematin, 2019], and general research on accelerator use in business [Kim and
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Table 8. Most cited papers in startup accelerator research

Rank Authors Publication title Source title Reference Number of Year Type of
citations paper
1 Kohler T. Corporate Business Kohler 111 2016 Article
accelerators: Building Horizons [2016]

bridges between
corporations and

startups
2 Hochberg Accelerating Innovation Hochberg 68 2016 Article
Y.V. entrepreneurs and Policy and [2016]
ecosystems: The seed the Economy
accelerator model
3 Kanbach Corporate accelerators  Journal of Kanbach 33 2016 Article
D.K. and as recent form of Applied and Stubner
StubnerS. startup engagement: Business [2016]
The what, the why, Research
and the how
4 Cohen S. The design of startup Research Cohen etal. 30 2019 Article
etal. accelerators Policy [2019]
5 Shankar Accelerating strategic Journal of Shankar and 25 2019 Article
R.K.and fit or venture Business Shepherd
Shepherd emergence: Different Venturing [2019]
D.A. paths adopted by
corporate accelerators
6 Kim J.-H. and Portfolio size Journal of Kim and 24 2014 Article
Wagman L. and information Corporate Wagman
disclosure: An Finance [2014]

analysis of startup
accelerators

7 Stayton J. and Seed accelerators Journal of Stayton and 18 2019 Article
Mangematin V. and the speed of new Technology Mangematin
venture creation Transfer [2019]
8 Richter N. Outsourcing Creativity Richter et al. 18 2018 Article
etal. creativity: An and [2018b]
abductive study of Innovation
open innovation Management

using corporate
accelerators
9 Mansoori Y. The influence of Technovation Mansoori 17 2019 Article
etal. the lean startup etal.[2019]
methodology on
entrepreneur-coach
relationships in the
context of a startup
accelerator

10 Kupp M. Corporate Journal of Kupp et al. 17 2017 Article
et al. accelerators: fostering Business [2017]
innovation while Strategy

bringing together
startups and large
firms

Wagman, 2014; Cohen et al., 2019] and accelerator use in universities [Mansoori et al., 2019]. However, each
of these articles focuses on a different issue regarding startup acceleration. Focusing on c; only, it might be
concluded that scientists are interested in further research in this area.



M. Bafka et al.

106

(panunuo))

[6102] S]apouw lojela|adde 1ei1s
JPIUY 000°€T cecy 610C €1 ‘1B 19 J2UYISOW Su0zlI0H ssauisng 91e10d.100 Jo Suipue)SIapuUN 19113 B pIEMO] *1-°S Iauydsoy ST
AN epudse Ydieasal pue MalAal dAI3RISIIUL
{PIMY 000°€T cecey 610¢C €1 [610¢] uuewWINg MDIIN3Y Juawabouoyy uy :sapow Supnjuaa ajelodiod Suizjuowley ‘] uuewsing lan
[£102] Juawabouppyy uorpprou| $10]e19]9208 9)e10d10d SulIsn REEXTRIN
{dIUY £99'% 008°C 110C A" 131yd1y pue uosyde( Jo jpuinof jpuornpuiajuj uoljeaouu] uado jo sisAjeue uy :2150) Jeuolens pue 4 uosye( €1
J1o0jeIa]920€ dn-}ie)S UBIRIISNY UB U]
Mainay  eyded jerdos yum jejded uewny Suppueyud :, ,0ym
{PIUY 000°Z 005°€E 810¢ 71 [810T] "1e 19 1998 ssaujsng 31f1abd bISy -mouy|,, 0} ,MOY-MOUY|,, pue  Jeym-mouy|,, puohag ‘1B 19 *S-'d 199S 1
sawwelSoid 10je19])920e dNn-1Ie])S JO IN)
salpnis 9y Supjedun :swaisAsoda jenauasdalius pue
JPIMY 000°91 €€€°S 610C 91 [6102] "1B 38 UMOIg bujuupjq ubadoing sinauaidaljus Jeuoljeusuel] ‘salio}de) dn-ueis ‘|e 19 "y umoug 11T
Abajvais swuy 981e) pue sdnyieys 1ayjaso) SuiSuliq
JPIUY 199°¢ 00%°€E /10T /1 [£10T] 1B 32 ddn)Y| ssauisng Jo jpuinof  3)Iym uoljeAouu] Sula)so4 :siojelajadde ajesodio) 12319 "W ddny o1
J10jei9)920e dnyels e
[6102] 40 1x@3u09 9y} ul sdiysuolie)al yaseod-inauaidaijus el
{PIUY 000°ZT £99°S 610¢ 1 ‘|e 19 Loosuepy uonbAouUYI3] uo ASojopoylaw dnyiels uea) ayj Jo sduanjjul ay| ‘A loosuepy 6
Juawabouopyy $10]e43]9208 91el0dl0d Sulsn uoljeAouul
JPIMY 000°6 0057 810¢ 8T [q810C] 119 481Yd1y  wonpAouul pub A)apas)  uado jo Apnis aA1dnpqe uy :AjiAzeald Suinosing 1B 39 "N J93ydry 8
[6T0T] untewasuep JaJsub.j uoijeasd ‘A urjewasuepy
{PIMY 000°8T 000°9 610C 23 pue uojheis Abojouysaj Jo jpuinof 9INJUSA M3U JO paads sy} pue S10}eid]3IIe PIIS pue ‘[ uojAeis /
[7102] aoubul si03jeiajadde dniiels jo sishjeue ] uewSepm
{PIUY 000 000°€ #10C 7z uewSep pue wry| ajp10dio) Jo |puinof Uy :9INSO]ISIp UOIJBWIOJU] PUR BZIS 01]10J110d pue “H-*{ wry| 9
‘v'a
[610¢] pioydays burnjuap  siojeid)adde djelodiod Aq paydope syjed Juaiaylq piaydays pue
JPIUY 000°SC €€€'s 610C 4 pue iedueys ssauisng Jo jpuinof :90U38I9W 9INJUSA 10 }1j J189)eN)S SUlIRI9)IIY 'Y Jeyjueys 9
{PIUY 000°0€ 000°0T 610C o€ [610Z] "1€ 38 UBYO) Ad1104 Y21D3s3Y s10}e19]9228 dnyies Jo usisap ay| ‘|e 39 *S uayo) 2
[910C] 19ugqms 210353y ssauisng moy ayj pue “Aym ayj ‘yeym ay] :juswasesSus 'S Jauqnis pue
EIRIY 0sC'8 005°S 910¢ €€ pue yoequey| paiddy Jo jpuinof dnyie)s Jo wiioj Juadal Se S10jela)adde ajelodio) '3 yaeque)| €
Awouod3g |9pouw 10}eIS]9IIE PIIS
JPIMY 000°ZT €£€11 910¢ 89 [9102] 819qudo0H  ayz pup A31j04 uoipAOUU| 9y] :swa3lsAsods pue sinauaidaljua Suljeia)addy ‘A'A 819qUd0H 4
sdnyiejs pue suoijeiodiod
{PIUY 0§/2°/T 00S°'8T 910C CI1 [910T] 491y0) suozlIoH ssaujsng  udamiaq sasplig Suipjing :siojeid)adde ajesodio) ‘] 191Yyo)| 1
d d
13ded jo adAp )2 @)y “%* % ERIEYETEN] 91113 aunog 91113 uoiyedIgngd sioyiny  yues

% Aq payios yaieasas ay} uj siaded |y *6 @1qel



107

Startup Accelerators

(panupuo))
$10)B19]9208 Paas ul Sudolq
[610C] a1ydpib0absy oyssiim 9Spajmoud| jo Ayjerieds ojweudp ay] :SwalsAsoda ‘0 Maq|
{PIUY 0001 €ee’t 610C 4 119q| pue Jegany anf Yruyasyaz Jeunauaidailua jo suoizdaduod |eli0yL1Ia] puokag pue 'y 1eqany 1T
Juawaboupyy weisoid
[6102] Ul SaAladsiad dnyieis o' Aasnpu dys ay3 Sunpesisaau| ‘le1d
JPINY 0007 €ee't 610C Vd "|e 19 uuewing pup swajqoid 151031919208 93e10d10D JO SHYdUa] Ay} Sulio)dx] ‘] uuewing 9z
Juawabpupyy
[6T0Z 1B Apadoud Jpnjaajjaaul jo siojessladde dn-pes NERENT]
{PIUY 0001 €ee’t 610C U4 19 eJ24BD-04IB[IND Jpuinof jpuoipuidjuj  jo sisAjeue du3awol)qiq e — sainjusA dn Suipaads eldleg-oliefing (4
sbuipaasoid aruaiajuo) ;seluedwod jeunaualdaljus pue sdn-peys
Jaded ‘uonisodx3 pup ul paalans o0} palinbai sapuajadwod ayl apn)dul
9dU3IdjU0) 2991 000°'T /10T S [£102] e 319 4938NIH aualajuo) jonuuy 33SY S9WO0I31N0 Juapnis | 3GV JO UOISIA3L 3y} s90(Q ‘e 19 *| 198NH e
MDIIN3Y Juawabouoyy
[8102] ssauysnqlby pup J01e19]9208 dn-1ie)s yoal-Se ue dn Suimes ‘le19
JPIUY 000°€ 00S°T 810C 9 ‘1e 19 Ajjouuo) poo4 |puoipUIIU| woJj syysisu| :uojzeaouul aje10diod INoA I IND| ‘(" Ajjouuo) €T
JaJsub.j
JPINY 0009 0009 120¢ 9 [tzog] 1e 18 uesu) Abojouysa| Jo jpuinof S10}B19]2208 U0 M3IARJ dINnjela)l) diewalsAs Yy *|e 19 "13 uesu) 44
Auedwod Suposuods
9y3 pue sdnyieis usamiaq sdiysuoiielal
9y} 0} UOJJUBIIE 950D SaJINbal J0jeI9)aIIe
[8T02] 1B Juawabouopyy 91e40d102 9A1329))0 ue Suidojanaq :Ajiqeded ‘le19°g's
JPIY 005°€ 0S2°T 810¢C / }9 1UINO(-pnowyep Abojouysa] y2ipasay 10)e19]920€ 3)ei0di0d B Sulp|ing ul si0)ae) A3y Inof-pnowyep 1¢
019z Aq [ozoz] emne)  jpuinof diysinauaidaijug seapi ssauisng jo Suiqoud paseq-sisayjodAy 3y ej3e)| pue
JPIMY  UOoISIAIQ 005°€ 020C / pue 3aqJayies 216230135 pue swea} ase)s-Aj1e] :poylaw dniiels uea) ayl ‘W 93qJayies 0¢
[£102] Juawabouoyy 9182 y}eay Jo sani *1Sues)8n4
JPIUY 000°€ 008’1 /10T 6  Sues|Sn4 pue uljjem 921735 Jo jpuinof pazijeuoiinyisul Supjealq suoljeAouUl 3IAIIS pue *("y uljjepm 61
1210353y SuoIs123ap Su121n0sIN0
JPIY 0006 000°€ 610C 6 [6102] @3ueWE)SNY ssauisng Jo jpuinof sdnyie)s pajela)addy :sadloyd diSajeIlS  °ATD djuewelsng ST
Juawaboupyy buriaauibuy S98e]S SS0JIE BLI}IID UOIS|IAP
JPINY 000°S 005°C 810¢C 01 [810¢] 0N pue UIA uo suoldosuvil 333/ SuIlIys ¢sdniieys 129)9S S10JRID]9IIR Op MOH  *[ ONT pue "g UIA /1
S103}eJ9]9200 Jo SadA)
]puinof Yy210asay juasayip Aq 1ySnouq sanjeajualayiq ;auladid
JPIUY 0059 0sC°€ 810C €1 [8102] 1B 19 Suep diysinauaidaijug UOI3B31D 3INJUSA Y] UI }1j SI0]RID|IIIB 0P IBYM ‘1219 'S Suep 91
1aded jo adA) (1-) uu () Nu % ) ERTEICIEM a)111 921n0g a1 uonedNgnd sioyny  ues

panunuo) *6 aqey



M. Baiika et al.

108

(panunuo))

Jouinof juawaboupyy $103e13]9208 3)e10d10D
[tzoz] pup diysinauaidaijuy wouj syysisul Arojelojdxa :diysinauasdaijua v inz
JPINY 000°'T 000°'T 120¢ inz puedsjueqin JouolbuIdU| 9)e10d10D Ul UOIJBAOUU |DPOW SSAUISNG  pUuB ‘| d3lueqin ot
[tzoz] Juawdojaraq jpuoibay 9duewlopad Siojeldlade el
EIRIIY 000°'T 000°'T 120¢ ‘|e 19 ZIeS-SEAOUR) pup diysinauaidaijug pa9s SS9sSe 0] |]9poW paseq-aAlleyiuenby  *]zies-seaoue) 6€
[¥102] $21WoU033 wesSoid J0jeIa]9208 31y dnyiels sy ‘3 Jauesey
JPINY €€€0 052°0 710¢ Jauesey| pue jawie) ssauisng Jo jpuinof  ul Auedwod Su1INOSPMOID UBLSNY UB iwniepnAy pue ‘3 jawie) 8¢
S10)eI9)9IdE
19p)Ing walsAsoda Suowe Ajauasoislay
dPIY 000°C £99°0 610C [610Z] 119 1X0Ud Juawabpupyy @ puv § 40 s19ALIp 8Y) SuisAjeue pue Sulyiuapl | e "IW-") 1xald L€
Abobopad buriaauibuz lojeia)9dde dn-1e)s djwapede ue
Iy 000°C 2990  610C [a6T0CZ]MMIUND Jo jpuinof jpuonousayuy 40 3)dwexa dd130e1d-}S3q v — dSEIRSSSUNPUINID W9 9¢
[610¢] e91SED) bujuipa pup uoizprouu| JeSnyiod ul ‘D B)a)se) pue
JPINY 000°C 1/99°0 610C pue sapueulaq Jo jpuinof jpuonpuiajuy uolyeaouu] uado yioddns siojesa)adde sdn-yels 'S Sapueula4 s
MISD “iom
aAlpiadoo) pajioddns
Jaded 121ndwio) uo asxuaiafuo) $10)RI9]9IJ8 PIIS
92U3I3JU0) 005°0 S/€0 #710C [¥T0Z] SeuleH WOV ay1 Jo sbuipaasoid jo uojsuedxa jeqo1$ ay] :uoiyeaouul SuiSiaw] [ sauley 7€
3103 ‘diysinauaidaijuy
pup uonpAOUU| UO diysinauaidainua
Jaded [s102] a2ualajuo) uvadoing pajualI0-uoi}de spiemo} Yyoeoldde mau y ‘d AOY|SNY
90U3IBJU0) 009°0 6T%7°0 10T AOYSNY pue BAISNY ay1 Jo sbuipaaroid HIomawely Sul)|dpowW-SSaUISNY 9SI9AI YL pue “y eAasny €€
buriaauibug jpa1do (dW170) s@211oe4d pue spoylaw
Jaded [9102] 10J £321205 [puonpuiadjuj  ‘seapl o saliojesoqe) uado Jo uolun :satSojouydal ‘1e19
ERIIEVETIToy) 052°0 005°0 910¢C ‘1B 19 OUdYIYSBA| Y[ — F/dS Jo sbuipaaroid pue sa13do jo Sujulea) 1oy eale |RUOIIRINPT ‘N OYUBYIYSEA| 43
‘W'S
019z Aq [ozoz] 1ousSem M3INBY sdiysiauped dnyejs-ajelodiod SuiSeuew 1uSep pue
{PIUY uoIsIAIg 00S°'T 020¢ pue yamn(diny| Juawaboupyy pbiuiofijp) 10j ]9pow Mau  :sweiSoud Janddns dnuels S yamn(diny| 1€
Abojouyday 31un YyIa3pa 1]aeIS| ue Jo
{1y 000°€ 000°€ 120¢ [Tzog] 191wey pup pipay ‘buiuipai ased ay] »dom Adjjod pue 2180) uondnisip yasip3 "H|91wey o€
Abajvais 9)e10di0d ueadoiny
dPY 000°€ 000°€ 1co¢ [Tzoz] mauo ssaujsng Jo jpuinof ur spuai] :ad130e1d 0jul uojjerouur uado Suuing 'Y 18uQ 6T
Jaded sbuipaazoid yoeoidde yaueasal pue
9dU3I3jU0) 1/5°0 w77%7°0 £10C [eToZ] B30 INIE( doysyiom ¥nid us1sap jelu| - 10jeid]adde Juswdo]ansp swen “1e 1 'y IAe( 8¢
d d
J1aded jo adA) )42 1), “%® aJudlajey a]313 821n0S 8]313 uoneanqgng sioyiny  Huesr

panunuo) 6 aqeL



109

Startup Accelerators

(panupuo))
«sdiysiaunied pue ‘sadjuel|)y ‘s10}ela)addy
‘sdnyiels ‘sallIsIaAluN :S191SN]) pue WwalsAsod]
[tzod] Abojouyrajoig uolyeaouu] ayj SuiSesana pue Suipjing,,— ‘W uung
M3INDY 000°0 000°0 120¢ uung pue juog 11243WWwo) Jo jpuinof uollIpa je1dads 03 malnIano A103anpojul pue 'y'y luog 05
Jaded bunndwo) pup swajsAs aA1dadsIad Jsniy jo wioeld,,
90U3IBJU0) 000°0 000°0 120¢ [1z02] “1e 18 oweuly Juabijjajul Ul Sa2UDAPY v :sdnyie1s Juapnis 10j WalsAs0da ASIaAlUN (B 19 'Y OWeRUlY 6%
$21U04123]3 Sa13ISIdAIUN
Jaded JpL3snpuj uo wnisodwAs wouj sdn-pejs jo| Suipowoud SupsauiSus ul
ERIIEVETIToy) €€€0 002°0 /10T [£102] 1e 18 BMIOq] Jpuonouidiul 333/ uolyeanpa diysinauaidaljua Jeuolyipesy puokag "|e 19 'y eAlOq] 8y
Juawabouppyy
suoipiadQ pup
buriaauibug jbrsnpuj uo
Jaded [£102] 22Ua13Juo) [puoIDUIA)U| auniny ‘e19
ERIIEIENI0)p) €€€°0 00Z°0 /10T '|e 318 oyjeale) ay1 Jo sbuipaalroid 1193 UOISIAUS S10}eI3]322E dNnlJe)S SSauIsng MoH *J°Y oyjeale) Y
aunyn{ |pybig o
Jof buripdaid :diysiapoai
pup uoiaprouu] yoeoudde weiSosd
191deyd yoog 005°0 0520 810C [eg102] "1 19 J9IYOIY JoLnauaidaijuy  y :S103e4d)92d8 dlelodlod Suisn uoljeAouul |edlpey ‘1B 19 "N J91yYd1y 9t
NDIS3a @2uaiajuo)
1aded [8107] ubisaqg jpuonpuiajul x3)dwod 310d swilIEW B U] PAUIEd] SUOSS] e )
ERIIEVETITop) 005°0 052°0 810C ‘|e 19 eI3LIBH-BDIRD Jo sbuipaajoid  :uSisap Jojeid)adde dn-yeys ayesodiod paj-Alysnpu| BI3LIdH-BIDIRD S
Juawaboupyy uorbrouu|
019z Aq [ozoz] pup diysinauaidasjug SU01329]9S 323(04d jelnauaidalyus R:REN]
JPINY  UOISIAIQ 005°0 0z0T ‘|e 19 opluBD-OULIBY Jo jpuunof jpuonpuiajuj Ul S101BJ319208 PSS 10} B1IDID JUBWISSASSY  OpLUBD-OULIBW 77
019z Aq jpuinof Yya1pasay 1dAS3 wouy Apnys ased y :sweuSosd
JDIMY  UOISIAIQ 005°0 020¢ [ozog] 1rews) diysinauaidajug uoljeialadde-ssauisng SujuSisap 104 ylomawely y 'Y Jlews| £
Juawabpupyy uorprouu| ;anoldwi sajesodiod
019z Aq [ozoz] pup diysinauaidasjug ued JeYM pue JueAd|al S| Jeym ‘Sulhysies si e
JPINY  UOISIAIQ 005°0 020C ‘|e 19 uuewing Jo jpuinof jpuonpuiajuj JeY/ :l0)eId)adde dlelodiod e ul sdnyels ‘] uuewing 4/
S21WouU033 ssauisng
019z Aq [ozoc] pup Juawaboupyy uol3ed0] pue Suipuny uo ‘1e19
JDIMY  UOISIAIQ 005°0 020¢ ‘1B 19 ZleS-SeAOUR) Jo jpuinof unadoing paseq aduew.o)iad 10JBI3)3IJE UO BIUBPIAS MBN "] ZIBS-SBAOUR) 1t
d d
1aded jo adA} 42 @) % alusaey a)113 921n0g 91313 uonyedNqNg sioyny  yuer®

panunuo) *6 aqey



M. Bafika et al.

110

(panuiuo))

Slojela|adde

019z Aq Juawaboupyy buriadauibuy dn-}1e3s Jo suois1oap Juswisaaul pue ‘diysiojusw
SPIMY  UoIsiAlg 000°0 0z0t [ozoz] e 18 194BZ uo suondosupil 333/ ‘U01123]3s 3y} 03 yoeoidde 3119109y} dwes ¥ ‘1819 'H 1a1ez 19
019z Aq Juawaboubyy abuby) an13dadsiad sojweulpoydhsd
{PIUY uolIsIAIg 000°0 020t [ozoz] ‘1e@Pdlom  jpuonpziuvbig Jo jpuinof swa)sAs v :ssa204d uoijesaladde ajes0dio) 18319 ‘dqlom 09
spadsy
ssauisng pupo buiiaauibuy ssado0.d Juawdo)anap
013z Aq [ozod] 1D13UasST :sdnypls dnyiels ay) uj Sjuans pue ‘siojudaw ‘sadeds ‘W OAIO
191deyd yoog uolsialg 000°0 020C OAIQ pue yjedu]  a/omyos Jo sjpjuawppund SupI0M-0I ‘S103RI]3IIE “S10}RgNIU] JO SB104 BYL pue *N 1yzedu] 6S
019z Aq [0zoz] ‘yoequey| Y210asay ssauisng uSIsap J19y3} uo malA |enydadsuod 3@ yosequey|
{PIUY uolIsIAIg 000°0 020t pue udy)ald paijddy fo jpuinof e — swuiy Ajwey ul si03esa)adde selodio) pue 'S udy|)ald 89
ococ
JWLI/3D1 ‘uonzprouu]
pub Abojouydaj
‘buriaauibuz uo
Jaded 019z Aq [ozoz] 22Ualajuo) |puoiapuiajul sweiSoid diysinauaidaijua ajes0diod el
90U3IBJU0) uolsiAlg 000°0 020T “le1d uuewjdzuldy 333/ 020Z - sbuipaaroid UlIMIaq S31SI9UAS pue JO SUOIJIE |BIIIID) N UUBWISZUIBH yAS
Jaded 019z Aq sbuipaazoid aruaiajuo)
9JU3I84u0) uolsialg 0000 0zot [0zoz] e 19 3IMD a20dso1ay 333| 10]1d 103e191920y dniejs ddeds T1e1L LM 99
Juawdojanag pup
uoiprouu] Abojouysal el1asIN Joj suoijedndwi awos pue
{PIMY 000°0 000°0 120¢ [tzoz] eAOYUBYS  ‘@2uad1dS Jo Jpusnof UDILIY A3)1eA UOD1NIS Ul S103RIDYdIIE dnYie)s Jo Apnis ‘] eAoyuays 19
$10}eJ9]9208 91e10d10D
Juawabpubyy uolpbAouU| |eusalxa Yyym sasuajjeyd pue saduaadxa
APy 000'0 0000  1Z0T [tzoz] "1e 30 1anny Jo jpuinof jpuonpuidjuj Siuaqunoul :3)qeyyoid oy tejndod woiy ‘|e 18 *) Jamny v
diysinauaidaijug M3IA3] BINjRIBY)
pup ssauisng jjpws J13eW)SAS v :S103)eI9)9208 3lel0diod Je Jajsuel)
1a1deyd sjoog 0000 00000  1TTOT [tzoc] ino ul sajpnis 494 A30j0uyd3} 0) yoeoidde Ayoedes aandiosqy ‘nino €5
[tcoz] “LInmyd3adulowy
1mjys1edutowy Abojouysa) may pup 9ouew.0)iad pue 3ins0)ISIP UOIIBWIO)U] pue |
JPIUY 000°0 000°0 120C pue weyjuooiey) uonpAouuf o S31w0u0I3 s Jojelajadde dnyiels uo ppedwi jeuorjeinday weyjuooley) s
[tzod] (pup|iaz11Ms) Apnis A1ojeio)dxa uy siojesa)adrde "W IDISMazodp
3PNy 000°0 000°0 120¢ D|SM3ZOJ|\ pue zing Auj1qouipisng Jedwi o e119314d pue SS3204d UOI3IB]DS BYL pue ‘H zing 19
d d
13ded jo adAy )2 @)y “%* ERIEIETEN] 91113 aInog 91113 uoiyedIgngd sioyny  yues

panunuo) 6 ayqeL



111

Startup Accelerators

(panunuo))
3D
‘buriaauibuy jpLisnpuj
pup siapndwio) uo
Jaded [£102] 22Ualajuo) |puoiIpuiaiu| el
92U3I3jU0) 000°0 000°0 /10T ‘|e 19 odldyuIzy Jo sbuipaajoid  siojess)adde dn-jeis jo sadijoed Suneyew jeysiqg ‘W o119yuizy 0.
pAIpDIad00) A uolyeAouU] |e120S Y3 10}
1D120S “D31]GNd DIWIOUO0IT suoljedijdwi pue s103aej Juedijusis :S10)ela]addy
dPY 000°0 000°0 810C [sT0C] IR 1 ZIRS  Bp DISINGY DUDAST-DTIYID paas ay3 Jo 1oedw] 21WOU0Id pue |e0s ‘1e19 "7 zles 69
diysinauaidasjug
pup ssauisng jjouws uoljeaouul pue diysinauaidaljus ajesodiod
191deydyoog 000°0 000°0 810C [8102] Sun( ursalpnis 494  spiemo] :ASsjeuls e se sdn-piels yum Suijesadoo) ‘s Sun| 89
aSeiedssunpuanio
Abobppad buriaauibuz 9y} jo s3oafoud dn-pieys Ajisse)d 03 Jdwaiie uy
dPY 000°0 000°0 610C [610C] IpueOd Jo jpuinof jpuonouiajuj :sdn-}iejs djwapede ul uoljezi|e}s|p spJemoy ‘W3 pueod /9
buriaauibuz ‘W
Jaded pup 32U313S S]bLIAIDY/ sijodoJiay Jo Juswdolanaq ayy 10y  eysuhkzagqdo pue
92U3I3JU0) 000°0 000°0 610C [6102] BYSMmOd101MY| 1831435 22UdI2JUOD) JO|  dAIIBINU| D1S3]RAIS BY] Se SAN-LIe]S 10) SI0JRIDIRIIY Y BYSMODI0IMY 99
vl
‘ssasbuo) |pannouo.ISy
Jaded ]puoIIDUIdIU| dY]
9JUdIJU0) 000°0 000°0 610¢C [610€] sauny| Jo sbuipaazoid 10}e19]922€ dn-Le)s 9deds :sinaualdoslsy ‘W sauny| 9
wnisodwAs
WVVVQa |puoiibuiajuj Apnis jea11dwa ue uo paseq — si0jesajarde
Jaded ay1 Jo sbuipaaroid 91el0di10d pue sioleqnoul a3elodiod 1oy
ddU3IdjU0) 000°0 000°0 610¢ [6102] 1a1YOH pub Wywvajo sjpuuy SUOl}epUBWILIOIY ‘uolegndUl Y}IM SuoljeAoul| "HH91yo) %9
[6107]
JeseAidwnSuom juswdojanap uonjerouur  ‘[jeseAidwinSuom
JPIUY 000°0 000°0 610C pue siuey A3nb3 a10A11d Jo jpusnof 9ALIP 03 SuIpuNJpMOID pue Siojelaladde dn-Jels pue 'MW sLey €9
Jaded bunndwo) pub swajsAs ASojouyda] jo Ayisianiun
ERIIEVETIToy) 000°0 000°0 610C [e6T0Z] NIUND Juabijjajuy ur saoubApy  zelo je aduaiadxaleah-anly v :98eieSsSunpuanio ‘WU 9
d d
1aded jo adAL =2 @) A 97ud19J9Y a)113 921nog 21313 uonyedNqNg sioyny  yuer®

panunuo) 6 ayqeL



M. Baiika et al.

112

*s8uly] jo 19uIdlu| ‘10|

3]2D4I 3SNIDIAS ay)
pup U0y ul diysipjoyds
JJuawabobuz Ayunwwo) 103eI9]920€ dNnlie)s Juapnis
[t102] pup diysinauaidajuy asnoelAs ay3 uo y1odai 3si1y pue Aydosojiyd e 19
191deyd yoog 000°0 000°0 110C ‘|e 19 eypali.q 21WappIy Suiping ay] :ynoA jo urejunoy uno Suiddep V' eupali.a 9/
ASojouyday
9]21YaA Jo uoljesauas 3xau dojaaap djay o3 sdnyiels
0T Sup|@9s 103eI9]3ID. UOIJRAOUU] 113)UDI YD)
Aed pue Sn)d je J0jei9]9208e dnyieys ASojouyda)
JPINY 000°0 000°0 z10¢ [zT0Z] UoNIH |V SaliIsnpuj aAowoIny sayoune] eaIBWY Jo dnoin uaSemsy||op [ uoNIH G/
Jpuinof diysinauaidajug s103}eia]92de dn-}ie)s uealoy ayjy
dPIY 000°0 000°0 710¢ [710Z] 1B 19 035 Jo Awapooy J0 A391e1)S JuawaAoiduw pue Snels JuaLInd ay| ‘1819 'S'M 039S 2
sbu1paazoid a2uaiajuo)
Jaded [9102] ‘uonisodx3 pub lojesajadde dnyels ‘1e19
ERIIEVETITop) 000°0 000°0 910¢ "1B 13 d21RWOY 23ua43fuo) jpnuuy 33SY Ayis1an1un Aseundidsip-Ssold B JO JUSWSSASSY ¥ )>21ewo)| €/
|p120S diysinauaidanua
[£102] popLinbas A oa)jdwy ap ystueds Jo suomawel) sy} uiyyim |apow «dniieis» ‘WY 0]a1e4
dPIY 000°0 000°0 /10T OJaie4 pue ejos 01413]S1UllN |9P DISINDY ay] :Amuapi ajiqow 03 AyjiqIxa)y inoge) wouy pue ‘9’ ejos (44
Z10C SW3l-3
Quiwng Juawaboupyy
buridauibuz puo
Jaded Abojouydaj unadoiny 333| s uomawel) 1enidaduod e jo 1sa) |eljiul pue
9JUdIdU0) 000°0 000°0 /10¢C [£102] 1B 38 ZUIBH /10Z 3y} Jo sbuipaalroid juawdojana( :sdn-yieys aseys-Aliea jo Suinodsg ‘1e 19 'Y ZUI9H 1/
d d
13ded jo adAy )2 @) “%* ERIEYETEN] 91113 aInog 31113 uoiyedIgngd sioyiny  yues

panunuo) 6 alqeyL



Startup Accelerators =—— 113

5 Conclusions

This article responds to the expectations raised by academics, young entrepreneurs, and business
practitioners regarding the need to bring together in one place systematized research on startup accelerators
that has so far been scattered. This will help theorists, practitioners, and researchers to effectively reach
out to the issues of interest. Corporate executives can take a retrospective look at their operations and learn
about cooperation programs and models used in different countries. The article presents the state of the
art of the above-mentioned business environment institutions along with systematized knowledge in this
area. The paper is a review of the literature available in the Scopus database between 2011 and 2021. The
presented classification is based on the current state of knowledge and indicates different directions of
development of startup accelerators. The conclusions of this research indicate that there is no single proven
model of accelerator operation leading to success, and the support offered to startups varies and requires
an individual approach.

The study demonstrates that this area is still developing and there is an apparent need for further work
directly in the market and among academic units to understand the role of accelerators as key elements for
the development of entrepreneurship. However, accelerator activity is a relatively new model of support
for startups, combining many features that — in the past — were usually provided separately. The models
of accelerators’ market operations differ from those previously known, such as the operations of science
and technology parks or coworking spaces. The article outlines what added value is offered by accelerators
in their programs for young innovative companies. Differences in performance are important for the
ultimate success of startup products and the evaluation of the support offered. This support, consisting
— for example - in access to capital, space, contacts, communication about conducted activities, work on
product development, or tests at a potential technology recipient’s premises, is an attractive incentive for
startups to participate in acceleration programs.

The topic of cooperation between accelerators and startups is becoming increasingly popular every
year. The number of publications devoted to it is gradually increasing. The first publication on startup
accelerators appeared in the Scopus database in 2011, with only one article published in 2012 and 2013.
The following years brought an increase in the number of publications available in the above-mentioned
database. In 2020, there was an apparent decrease in the number of publications on this topic, most likely
due to the COVID-19 pandemic. In 2021 (as of the end of July), 12 new publications in this field have been
identified. The largest group of accelerator researchers originated from the United States, with 19 articles
that were cited 322 times. The next most frequent researchers are scientists from Germany, who wrote 15
articles cited 120 times. The following most represented countries are Sweden, France, Norway, Austria,
and Singapore. It is worth noting that the highest number of publications comes from countries with
strong and innovative economies that invest in the development of modern technologies. Furthermore,
it is important to recognize the interdisciplinary nature of the sources studied, which often cover more
than one research area, for example, business, management, accounting, technical studies, economics,
social sciences, informatics, decision theory, environmental sciences, materials research, medicine, and
energy. Therefore, although startup accelerators have not enjoyed many indexed publications in the Scopus
database as a research topic, they have certainly seen an increase in interest from researchers from various
disciplines and represent a great potential for research and publication.

The analyzed publications were written by 167 authors. The vast majority of these are multiauthored
works; moreover, 110 research centers were involved in the creation of the publications. The papers were
released by 64 publishers and cited 564 times. The highest ranking was given to Business Horizons (a journal
with a CiteScore of 11.3 and Journal Impact Factor (JIF) of 6.361).

Analyses showed that corporate accelerators were the most frequently selected research topic in articles.
Accelerator programs that enable large companies and corporations to access innovations to increase
product competitiveness or process productivity by engaging in collaboration with startups were studied. In
total, the topic of corporate accelerators was included in as many as 27 out of 76 research papers analyzed.
Other large groups of publications focused on the areas of seed accelerators and academic accelerators.
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For startups, this article will be helpful in better matching the developed project with existing
accelerator programs on the market. It can contribute to a better understanding of the principles governing
the programs, the selection criteria used, as well as the program expectations of the accelerator and its
partners with respect to the proposed solutions (corporations, business angels, and venture capital funds).

The limitation of the analysis performed by the authors was that the study was based on publications
written in English, indexed only in the Scopus database. Due to the novelty of the research topic undertaken,
the numbers of articles and their citations are not very high. This includes the number of authors and
research units conducting research in the field, the countries from which they come, and the publications.
Despite the small number of publications, the authors believe that conducting this analysis was necessary
to draw attention to this little-known research area. It is likely that more material can be found in sources
that are not indexed.

The authors’ future research will focus on the analysis of the Web of Science scientific database. This is
intended to deepen the analysis of the literature in the area of startup accelerator operations. In addition,
future work will focus on the study of corporations and startups to compile the factors that determine the
establishment of cooperation and to develop a model for the success of ongoing ventures.
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