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Abstract

This research has evaluated the innovation components in information technology startups with a
focus on Industry 4.0. The approach of the current research is of a qualitative type and was
implemented based on the meta-composite approach. On this basis, all articles published in ISI
magazines, books and internal and external theses related to the topic of innovation in the field of
startups and in the period of 2015 to 2021 were examined. According to the SIP model, the
researchers identified 17 concepts and 96 codes for each of the 4 categories of substrate
(background), input (input), the main category of process and output (output), which were paid
attention to in internal and external studies. The results of this research will help researchers and
practitioners in the field of innovation in information technology startups to know what variables
and components should be included in the four sectors of the platform for a comprehensive
understanding of the innovation development of startups based on the 0.4 industry. Pay attention
to the main category of process and output. The present study contributes to the literature on startup
technology innovation in information technology and its practices and outlines desirable practices
for future researchers.
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Introduction

With respect to the dazzling pace and
expansiveness of changes in technology, it
seems that the  technology-resultant
transformations due to the fourth industrial
revolution are much more diverse and
extended than the past three periods and can
bring about serious and irreparable problems to
businesses if they do not adapt themselves with
these evolutions. Businesses need continuous

and constant innovations for their survival.
During the past decades, we have witnessed the
shift of innovation models from the closed and
intrinsic spaces of businesses to open
innovation models with maximum productivity
and cooperation and various external
environments. Since companies present,
develop, and commercialize their ideas in an
internalized form, they should commercialize
them according to the innovations of other
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companies. They seek ways through which
they can offer their internal competence by
developing trajectories that are even beyond
their current activation area (Taheri et al.,
2023). Although startup companies more
probably enjoy further innovative capacities
than other firms, they face many difficulties
when innovating or commercializing their
inventions. Due to being small, startups are
often deprived of the necessary physical,
human, and financial resources to offer new
technologies or products. In addition, owing to
their novelty, these companies are less
privileged in terms of reliability, creditability,
and quality (Neyens et al., 2021).

Boer (2001) defined innovation as ‘the
creation of a new product, market, technology,
and organization combination’. Tseng and Goo
(2005) defined innovation as the capacity to
develop the present knowledge and reinforce
the new one, which encompasses the
company’s ability in developing new products
or any innovative idea (Faria et al., 2021).
Innovation can also be described as the
creation of a new or existing thing that can
potentially  attract customers’  attention
(Ungerman et al., 2018). Based on advanced
technologies, IT companies become more
sensitive to the changes in their surrounding
while paving the way for the technological
advancement of other organizations and should
manifest more serious reactions in order to
survive. Researchers have unveiled some
evidence that, in one aspect, innovation,
similar to value proposition, changes other
factors of business models as well. Hence, it
can be concluded that innovation can incur
complete changes in a single element of a
business model (Bhatti et al., 2021). In this
regard, due to their distinctive nature, like
mutual dependence and value creation,
innovation ecosystems have emerged as a more
appropriate configuration for technology
development and preparation in IT startups
instead of the linear approach .Furthermore,
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startup projects, as driving forces, have
typically increased contributions to creating a
national competitive economy (Korohodova et
al., 2020). The growing resources and
expectations concerning the role of startups in
innovation have paved the way for extended
scientific and political debates about
innovation (Winden & Carvalho, 2019). On the
other hand, industry 0.4  engenders
technological challenges and organizational
consequences. This integration of physical and
virtual domains via physical-cyber systems is a
primary principle in industry 0.4 and thus shifts
into a paradigmatic change. Globalization has
made companies and countries cooperate to
achieve new opportunities, survive in the
completive market, and control their situations
(Rocha et al., 2019). However, businesses
faced fast changes during globalization
concerning both customer needs and market
nature. To enjoy a competitive advantage and
improve their performance, companies should
offer new products and strategies to attract new
customers while satisfying the present ones.
For this reason, the company-forwarding
innovation concept has been extensively
significant in IT startups (Ahadi Serkani et al.,
2023).

Hence, technology-oriented companies,
such as startups, that are severely centered on
research and development should take steps
toward reinforcing their R & D units and
promoting their capacities. The promotion of
innovation R & D capacities in technology-
oriented enterprises not only prevents the
irregular transfer of technologies, which makes
enterprises depend on the technologies of other
countries, but also develops the current
technologies and, above all, incurs the
achievement of new technologies (Asghari et
al., 2020).

Concerning what was explained and
according to the review of the past studies on
innovation in startups, many experts and
researchers ~ worldwide,  with  various
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perspectives and in different periods, have
presented separate models and discrete
frameworks for innovation in IT startups,
wavering the inclusiveness of the respective
findings. Thus, since innovation application in
IT startups is a new category, a bulk of the
associated research is case studies, leading to
the high dispersion of surveys conducted in this
area. Hence, no comprehensive and transparent
perspective has been so far presented in
integrated and consolidated forms concerning
the different applications of innovation in IT
startups. With regard to the uptrend of studies
in this domain, the present study aimed to
systematically and scientifically review and
synthesize the previous studies in order to
identify innovation components in IT startups
and present a comprehensive categorization in
this domain following the meta-synthesis
approach.

Literature Review
Innovation in Information and Technology
Startups

Due to their distinctive nature, e.g., mutual
dependence and value creation, the innovation
ecosystems of industry 0.4 have emerged as a
more fine-tuned configuration for technology
development and preparation instead of the
linear approach .Furthermore, startup projects
as driving forces contribute to the national
competitive ~ economy  generally and
incrementally (Namaayande & Zarei, 2021).
Innovation in business models has been
increasingly considered by scientists for the
past several years. However, there is a dearth
of extensive empirical studies pertaining to
innovation in business models, and few efforts
have been made for the examination of the
different factors that can influence innovation
in these models. Besides, various surveys have
addressed strategy compilation models in
startups, e.g., designing an innovation strategy
compilation model for internet businesses or
the consequences of innovation in the business
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model of the IT industry (Wang et al., 2020).
However, no study has presented a model
considering the genesis of the fourth industrial
revolution, while the results show that
innovation in business models remarkably
relies on knowledge absorption capacity,
agility, and top management, all calling for the
recognition of future uncertainties in industry
0.4. In addition, innovation in business models
mediates the relationship between these factors
and commercial performance. From a
managerial perspective, organizations should
apply some changes to their business models in
order to create a competitive advantage and
enhance their performance. A study has
selected and completely analyzed 41 papers
about startups and open innovation and
introduced seven subheads for this topic,
wherein open innovation has been evaluated as
the foremost phenomenon of startups. This
finding helps us gain a thorough perception of
startups’ roles in open innovation processes.
Startup companies are innately open
organizations necessarily involved withR & D
processes (Kiyomarsi et al., 2021).

Although companies are not to centralize all
their efforts around R & D units for innovation
development, they have to adequately activate
their mechanisms and opportunities at the
international level and employ various
innovation portfolios (Radfar & Khamseh,
2009). In the startup domain, there are
outnumbering models which reveal the logic
behind innovation in IT startups and its effect
on the development of businesses, especially
electronic commerce (Molaei & Taheri, 2018).
In their initial development phases, digital
startups often enjoy value architecture and
idiosyncratic business models. Recently, a set
of practical approaches benefiting from pure
and agile principles has been presented toward
supporting digital entrepreneurs who tackle
innovation in their business models. In this
regard, the research by Korohodova et al.
(2020), entitled  ‘the interaction  of
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transnational companies with startups in
industry 0.4°, discloses that startups’
development  accompanies  considerable
resources and a network of customers, and
economic and state of art production ideas will
be realized in the form of projects. For this
reason, the fourth industrial revolution
platform improves these startups as a
repetitious process to decrease the uncertainty,
attract shareholders, and promote collective
learning with less expenditure.

-Ogiemwonyi et al., (2023) conducted a
study entitled ‘Green innovation behaviour:
Impact of industry 4.0 and open innovation.
The results of this research revealed that the
impact of green innovation performance is
found to be stronger when compared to
Industry 4.0 and open innovation. Likewise,
green innovation performance exhibits a
substantial mediating impact between the
exogenous Vvariables and green innovation
behaviour. The policy implication and
conclusions are further discussed in the last
section of the study.

-Grabowska and Saniuk (2022) conducted a
study entitled ‘Development of Business
Models in the Fourth Industrial Revolution:
Conditions in the Context of Empirical
Research on Worldwide Scope Companies
Located in Poland. The results of this research
revealed that conducting a survey using the
CAWI method, among 70 purposefully
selected companies; the research was carried
out in Poland. The impact of Industry 4.0
technology on business models, barriers to the
implementation of these technologies, and
changes in business models that occurred as a
result of this implementation were identified.
The article is dedicated to researchers working
on business models and business practitioners.

-Jiang et al. (2020) studied the competition
of technology standards in industry 0.4 from an
innovation ecosystem perspective. In the
industry 0.4 age, innovating in complex
technology systems and developing smart
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technologies depend on technology standards.
Thus, the competition of technology standards
is vital for companies aiming to achieve a
competitive advantage. To assist economic
enterprises to acquire a competitive advantage
by adopting proper strategies in the technology
standards competition, this research has
integrated the innovation ecosystem concept
with technology standards competition and
developed a mechanism based on Lotka
Volterra’s model. Specifically, five possible
results of technology standards competition
have been predicted, and the respective
strategic alternatives of companies have been
discussed.

-Mohajerani et al. (2019) identified open
innovation components and presented a model
for implementing open innovation at
universities. According to the theme analysis
results and the extracted open innovation
components, a model for implementing open
innovation at universities was presented. This
model categorized the effective components in
open innovation implementation at universities
into three groups, including factors related to
the organization and organizational structure of
universities, factors related to university
customers, and factors related to internal and
external relationships of universities.

An investigation of the previous review
studies reveals that systematic reviews have
been so far carried out while being confined to
case studies applying innovation in IT startups.
Hence, no consolidated conceptual
classification has been documented concerning
the applications of this approach in the face of
industry 0.4. The present study is reckoned as
the first compiled and strategic research that
sought to identify and comprehensively
perceive innovation platforms in IT startups by
focusing on industry 0.4 and applying the
meta-synthesis approach.
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Methodology

The present qualitative study has applied the
meta-synthesis approach to systematically
review the previous models and frameworks
associated with innovation in information and
technology startups. Since the adoption of the
meta-synthesis approach to investigating
innovation concept in IT startups is still in its
infancy in developing countries, and, on the
other hand, the bulk of papers in this field is
qualitative and thus lack quantitative data, the
present study has pursued the meta-synthesis
approach as an appropriate method for
inclusively synthesizing and integrating
innovation concepts in IT startups according to
the translation and interpretation of finite
qualitative studies. Hence, the past research
and review studies on innovation in IT startups
in the world were examined by the meta-
synthesis approach within the seven-step
framework of Sandlowski and Barroso (2007).

[ Setting the research question ]
v

Systematically investigating texts
v

Search for and selecting proper papers

v

Extracting data from paper
v

¥
Controlling the quality
v

Presenting the result

[ Analyze and synthesizing qualitative findings ]

Fig 1. Meta-synthesis steps; Source:
Sandlowski and Barroso (2007) (Thorne,
2022)

As shown in Figure (1), the seven-step
framework of Sandlowski and Barroso (2007)
has been employed in this study for
implementing the meta-synthesis approach.
Every step of this framework is described in the
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Step 1: Setting the Research Questions
Different factors, such as the essence, time, and
circumstance of the methodology of the
examined population, were used for setting and
formulating the research questions.

The research questions were raised according
to the CIPP model as below:

What are the contexts and fundamentals of
innovation in IT startups with the meta-
synthesis approach?

What are the inputs of innovation in IT startups
with the meta-synthesis approach?

What are the processes of innovation in IT
startups with the meta-synthesis approach?
What are the outputs of innovation in IT
startups with the meta-synthesis approach?
Step 2: Systematically Investigating Texts

The purpose of this step is to search the
literature and collect data by the library
method. The statistical population of this
research comprised all articles published in ISI
journals, books, and domestic and foreign
theses associated with the innovation subject in
startups in the 2015-2021 period.

The keywords pertaining to the strategic
process development, innovation in IT
startups, and related models in their topics,
abstracts, and keywords were searched in
domestic databases, such as Noormags,
Civilica, Magiran, Elmnet, as well as foreign
databases, including ScienceDirect, Emerald,
Scopus, Proquest, Springer, Wiley,
InterScience, and Taylor & Francis, and the
specialized Google Scholar database. Over 145
papers were found by the use of the considered
keywords and web search engine.

Step 3: Evaluating Studies Meticulously and
Selecting Proper Texts

The fit of the discovered papers with the
research questions was examined in the third
step. Hence, the selected studies were reviewed
several times. Some papers were excluded
from the meta-synthesis process per revision in
this step. The methodological quality of the
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studies was inspected after the screening of
their fitness with the considered factors.

The Critical Appraisal Skills Program
(CASP) is a tool for evaluating the quality of
initial studies in qualitative research. This tool
consists of ten questions that assist with
figuring out the concept of qualitative studies
and determining their accuracy, credibility, and
significance. Finally, 77 papers and a limited
number of books and domestic and foreign
theses were selected for data analysis. Figure
(2) illustrates the reviewing process of
selecting suitable papers for the topic of the
present research.

' g
Number of
apers for
Number Total exT.a?::laillle Svf:luatmg uui({)teaj of
of found | screened ¥ dopaper the considere
papers abstracts pap research P
N=220 N=165 contents methodolo papers
N=132 ey quality N=77
N=82
l ) l l l
4 N
Number
Number Number Number of
of of of rejected
rejected rejected rejected pap;:s for
papers papers papers ©
for their for their for their Ha]:]s;gf
titles abstracts contents informati
N=55 N=33 N=50
on
N=3
./

Fig 2. Paper revision and selection process

Step 4: Extracting Textual Information

In this phase of the meta-synthesis process,
the selected papers were reviewed and studied
several times for the acquisition of the
innovation components in IT startups. The data
associated with every one of the 77 papers,
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including innovation development components
in IT startups, authors, and publication years,
were extracted and included in tables.

Step 5: Analyzing and Synthesizing the
Qualitative Data

The present research first identified all
components of innovation development in IT
startups and then extracted 17 concepts and 96
codes for every context, input, process (main
category), and output category to answer the
research questions. The results are presented in
Tables 1-4.

The coding results in Table (1) show that
organizational  structure, organizational
readiness, innovation orientation/tendency to
innovations, and channels/network
relationships influence innovation in IT
startups. Innovation in IT startups is tied to the
organization size, domestic, local, and global
scales, organizational structure, organizational
nature, up-to-dateness of technological
structure, organizational patterns, self-
regulation capacities, support of top managers,
budget allocation, further integration and
coordination of internal systems, changes in
the innovation process, desirable training
actions, removal of deficits in innovation

infrastructures, exploitation of creative
capacities,  determining  priorities  and
evaluating ideas, employee partnerships,

reward system, beneficial relationships with
commercial partners, universities and research
centers, and relationships with stakeholders, all
playing contextual roles in the consequences of
innovation development in IT startups
according to industry 0.4.

Table 1.
Innovation contexts in IT startups
Concept Codes References
Strakova Varaya (2017)

Organization size; domestic,

o local, and global scales
Organizational structure g

Kim et al. (2017)
Marullo et al. (2018)

Organizational framework
Organizational nature

Alice et al. (2018); Liu et al. 2019); Winden &
Carvalho (2019); Rocha et al. (2019)

Evaluation of Innovation Components in IT
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Concept Codes

References

Up-to-dateness of technological

structure

Kim et al. (2020); Seo et al. (2018)

Organizational patterns

Iskandar et al. (2017)

Self-regulation capacity

Jiang, Gao, Zhoa, & Chen (2020)

Support of top managers

Alhashmi et al. (2020)

Budget allocation
Organizational readiness

Neolia & Roslia (2020); Bhatti et al. (2021);
Neyens et al. (2021)

Further integration and

Kim et al. (2020); Jasemann et al. (2021); Wang

coordination of internal systems et al. (2021)
Changes in the innovation Neolia & Roslia (2020); Jiang, Gao, Zhoa, &
process Chen (2020)

Desirable training actions

Fakhr et al. (2018)

Removing the deficits of
innovation infrastructures

Seo et al. (2018)

Innovation

Exploiting creative capacities

Seidani, Meshkin Ghalam, & Ehsani (2021)

orientation/ten-dency to

new innovations L
evaluating ideas

Determining priorities and

Strakova Veraya (2017); Doblinger et al.
(2019); Ghezzi & Cavallo (2018)

Employee partnership

Strakoa Veraya (2017)

Reward system

Oliva & Kotabe (2019); Seo et al. (2018)

Beneficial relationships with

commercial partners

Lang (2014); Kardas et al. (2019)

Channels/ network
relationships

Universities and research centers

Mehrani & Abdzadeh Kanafi (2019); Iskandar
etal. (2017)

Relationships with stakeholders

Sinha & Park (2017); Doblinger et al. (2019);
Ghezzi & Cavallo (2018)

Table (2) represents innovation inputs in IT
startups. These inputs encompass four cultural,
managerial, financial, and employee factors.
Sympathizing and strengthening motivations
due to group work, the interaction between
fresh and experienced employees, improving
group works through participatory approaches,
and a trust-based organizational atmosphere
for interaction fall into the cultural factors sub-
category. The presence of flexible managers to
ensure internal commitment to startup
innovations,  supportive  structures  of
innovation development in startups, the
innovative mentality of managers, and
management’s trust and support from
innovation constitute the managerial factors.
These factors underscore the presence of
managers who believe in new technologies and
help  with new perceptions of startup

Evaluation of Innovation Components in IT

innovations in industry 0.4. Organizing and
allocating adequate financial resources to
support new technologies and innovations are
grouped into the financial factors sub-category.
Finally, employee creativity, employee
learnability, reduced resistance to new
changes, employee empowerment, committed
employees, and human capital have been
considered as the employee factors.

In this research, the processes’ category has
been considered as the main category of
innovation in IT startups. The processes
include five concepts of idea
commercialization, absorption capacity, and
value creation, startup positioning, and
strategically evaluating innovative activities.
Other categories, i.e., contexts, inputs, and
outputs, are the sub-categories of innovation in
IT startups based on 0.4 industry.
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Table 2.
Innovation inputs in IT startups
Concept Codes References
. . - Lin, Shyu, & Ding (2017);
glyj/éntr())ag;:)zl;gg v\;’;\;rcli( strengthening motivations Ghezzi & Cavallo (2(_)18),_ B -
Muller (2019); Mohajerani, Karimi, and Nadi (2019)
Cultural g::::)ﬁ%i}ézz between fresh and experienced Seo et al. (2018); Tobisen et al. (2018)
factors -
Improving group works through Kim et al. (2020); Alhashmi et al. (2020)
participatory approaches
A trust—_based organizational atmosphere for Jiang, Gao, Zhao, & Chen (2020)
interaction
Presence of flexible managers to ensure Dalmarco et al. (2017); Neolia & Roslia (2020);
internal commitment to startup innovations Wang, Luob, Saric, & Xue (2021)
Managerial Supportive structures of innovation Kim et aI._(2020); Marullo et al. (2018); Wang,
factors deve_lopmen_t in startup_s Luob, Saric, & Xue (2021)
The innovative mentality of managers Resberto et al. (2017)
Management’s trust and support from Kim et al. (2020); Alhashmi et al. (2020); Stephan et
innovation al. (2019)
Organizing and allocating adequate financial Bakhsham, _Karimi, & H_osseinpOL_Jr (2021); .
. . . Mohammafi, Tabatabaeian, Elyasi, & Roshani
Financial resources to support new technologies (2016)
factors Organizing and allocating adequate financial ~ Fakhr et al. (2021); Mohammafi, Tabatabaeian,
resources to support new technologies Elyasi, & Roshani (2016); Stephan et al. (2019)
Employee creativity Seo et al. (2018); Lux et al. (2017)
Employee learnability Jiang, Gao, Zhao, & Chen (2020)
Employee Reduced resistance to new changes Kim et al. (2020); Stephan et al. (2019)
factors Employee empowerment Fakhr et a_I. (2018); Arcese et al. (2015); Wang,
Luob, Saric, & Xue (2021)
Committed employees Rocha, Mamedio, & Quandt (2019)
Human capital Wang, Luob, Saric, & Xue (2021)
Table 3.
Innovation process in IT startups
Concept Codes References
Idea Identifying opportunities Stenrad et al. (2016)

commercialization  Evaluating market demands

Seo et al. (2018)

Selecting advanced technologies

Sharp et al. (2017); Parvan et al. (2015); Stephan et al.
(2019)

Evaluating market demands

Stenrad et al. (2016); Sharp et al. (2017); Parvan et al.
(2015)

Evaluating advanced
technologies

Arcese et al. (2015); Wang, Luob, Saric, & Xue
(2021)

Absorption
capacity

Access to unique foreign
knowledge

Pourmozirji, Esmaeili, & Hosseinzadeh (2020)

Foreign research and
development, a factor for startup
prosperity

Kim et al. (2020); Seo et al. (2018),
Jasemann, Constantisenko, & Roger (2021)

Converting knowledge to
exploitable knowledge

Alhashmi et al. (2020); Liu, Gao, Ma. & Chen (2019)

Accelerating access to new
innovations

Alhashmi et al. (2020); Liu, Gao, Ma. & Chen (2019);
Seidani, Meshkin Ghalam, & Ehsani (2021)

Knowledge transfer

Fakhr et al. (2018); Seo et al. (2018)
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Startup
positioning

Owning a unique positioning
concept

Protila (2016); Morrar et al. (2017); Lin et al. (2017)

Applying systematic processes to

understand customers properly

Parvan et al. (2015); Resberto et al. (2017)

Optimizing systems

Akbari (2020); Jasemann, Constantisenko, & Roger
(2021)

Integrated customer interactions

Muller (2020); Sharp et al. (2017); Parvan et al.
(2015); Mohajerani, Karimi, & Nadi (2019)

Offering generous rewards

Marullo et al. (2018)

Implementing ideas

Molaei, Shirazi, & Soltanzadeh (2016); Mobini
Dehkordi & Keshtkar Haranki (2016)

Strategically Long-term activities in

Alhashmi et al. (2020); Jasemann, Constantisenko, &

evaluating knowledge and technology Roger (2021)
innovative Discovering potential uses of Seo et al. (2018);
activities achievements Winden & Carvalho (2019)

Increasing the competitive power

of startups

Ungerman, Dedakova, & Gurinova (2018); Martin et
al. (2019); Liu et al. (2019)

Developing R & D units

Phangestu, Kountur, & Prameswari (2020); Spender et
al. (2017)

Organizational pathology with
the innovation development
approach

Jasemann, Constantisenko, & Roger (2021); tokestani,
Ghazinoori, & Jahedi (2017)

Structuring resources

Kim et al. (2020); Sharp et al. (2017); Parvan et al.
(2015); Alhashmi et al. (2020)

Classifying resources

Beniz, Ayala, & Frank (2020)

Employing new and existing

Fakhr, Khastar, & Mousavi (2018)

capacities

Startups’ open innovation Rocha, Mamedio, & Quandt (2019); Marrullo et al.
practices (2018); Spender et al. (2017); Molaei & Taheri (2018)
Developm_g startup culture to Kim et al. (2020); Beniz, Ayala, & Frank (2020)

new domains

Innovative leaderships

Kim et al. (2020)

Operating system-based
ecosystem

Beniz, Ayala, & Frank (2020); Neolia & Roslia
(2020); Sharp et al. (2017); Parvan et al. (2015); Jiang,
Gao, Zhao, & Chen (2020)

As Table 3 shows, reaching innovation outputs
(consequences) in IT startups is the desired
objective of the research model. The desirable
outputs of innovation in IT startups have been

environmental intelligence, = competitive
intelligence, organizational agility, business
model improvement, competitive advantage,
and digital evolution.

categorized into six factors, including

Table 4.

Innovation outputs in IT startups
Concept Codes References
Environmental Detecting signs of technological Beniz, Ayala, & Frank (2020); Muller (2020); Lee, Dai, &
intelligence changes Koi (2020)

Searching for the signs of
technological changes

Alhashmi et al. (2020); Liu et al. (2019)

Evaluation of Innovation Components in IT
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Concept Codes References

Coordinating startups’ Alhashmi et al. (2020);

competencies with environmental ~ Sharp et al. (2017); Parvan et al. (2015); Resberto et al.
Competitive changes (2017)
intelligence Proper adaptation of products

with the fast changes in customer
demands

Alhashmi et al. (2020); Liu, Gao, Ma, & Chen (2019)

Attention to technological
changes and customer demands

Liu, Gao, Ma, & Chen (2019); Jasemann, Constantisenko, &

Roger (2021)

Attention to environmental
dynamism and fast changes in the
technological environment

Lee, Dai, & Koi (2020); Martin et al. (2019); Liu et al.
(2019); Winden & Carvalho (2019)

Directing innovative and
technological research

Liu, Gao, Ma, & Chen (2019)

Collecting and analyzing
competitor information

Liu, Gao, Ma, & Chen (2019); Ungerman et al. (2018)

Employing different information
sources to raise competitiveness

Hamed et al. (2017); Marrullo et al. (2018); Reischauer
(2018)

Perceiving innovation pressures
on the commercial environment

Liu, Gao, Ma, & Chen (2019); Shimohammadi, Nikmanesh,
& Hassanzadeh (2020)

Developing the quality of
strategic programs

Neyens, Faems, & Sels (2021); Sharp et al. (2017)

Creating opportunities in required

Fakhr et al. (2018)

sectors
Being informed of competitors’ Sharp et al. (2017); Parvan et al. (2015); Stephan et al.
conditions (2019)

Centralizing decisions on
participatory innovation
development in startups

Winden & Carvalho (2019); Alhashmi et al. (2020);
Resberto et al. (2017)

Adaptability in accepting new

Beniz, Ayala, & Frank (2020)

changes
Agility in accepting new Reischauer (2018); Marullo et al. (2018); Ungerman et al.
innovations (2018)

Involving customers in innovative

Organizational product development

Bhatti, Santoro, Khan, & Rizzato (2021); Reischauer
(2018)

Exploiting new market
opportunities through
cooperation

agility

Stephen et al. (2019); Rahim Monfared (2020)

Developing technologies based on
artificial intelligence

Alhashmi et al. (2020)

Developing technologies based on
the Internet of Objects (100)

Jasemann, Constantisenko, & Roger (2021)

Developing digital
entrepreneurship

Phangestu, Kountur, & Prameswari (2020)

Creating values for customers
through business models

Benits, Ayala, & Frank (2020); Morrar et al. (2017);
Spender et al. (2017)

Business models: factors of

Business model . A e
innovation commercialization

Alhashmi et al. (2020); Resberto et al. (2017)

improvement - —
Enhancing productivity as an
approach to performance Faria, Santos, & Zaidan (2021); Parvan et al. (2015)
promotion
- Institutionalizing innovation Reischauer (2018); Jasemann, Constantisenko, & Roger
Competitive
systems (2021)
advantage

Developing profitability

Jasemann, Constantisenko, & Roger (2021)
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Concept Codes

References

Promoting business situations

Phangestu, Kountur, & Prameswari (2020); Marullo et al.,
(2018)

Revealing stable behaviors in the
face of new technologies

Resberto et al. (2017); Ungerman et al. (2018)

Attaining smart commercial

Beniz, Ayala, & Frank (2020); Neolia & Ruslia (2020)

solutions
Employing the blockchain Beniz, Ayala, & Frank (2020); Wang et al. (2021);
network Jesemann (2021)

Utilizing digital tools

Jasemann, Constantisenko, & Roger (2021)

Digital evolution Digital value chains

Liu, Gao, Ma, & Chen (2019); Muller (2020); Lee, Dai, &
Koi (2020)

Consolidating intelligent sale
technologies

Jasemann, Constantisenko, & Roger (2021); Marullo et al.
(2018); Reischauer (2018)

Step 6: Controlling the Quality

To examine validity, this study employed the
vital Glynn assessment tool, by which all
selected papers were assessed and chosen via
ten criteria. Furthermore, to obtain the research
reliability, the researcher applied the inter-
coder agreement method, i.e., samples of the
selected papers were delivered to another
expert, and the obtained results were calculated
by the Kappa index in the SPSS software. The
reliability of the research was approved
considering the Kappa coefficient of 0.635 and
the significance level of 0.001.

Step 7: Presenting the Results

A meta-synthesis approach to the
investigation of the previous studies and
categorization of the extracted codes (Tables 1-
4) gave rise to innovation components in IT
startups as follows: the contexts with four
concepts and 18 codes, inputs with four
concepts and 15 codes, main processes with
five concepts and 29 codes, and outputs
(consequences) with six concepts and 34 codes
Figure (3).

Outputs

« Environmental Intelligence

o Competitive Intelligence
o Organizational Agility

+ Business Model Improvement

« Competitive Advantage

+ Digital Evolution

Fig 3. Innovation framework in IT startups
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Finally, the proposed framework with 96
codes, 19 concepts, and 4 categories was
designed. In the meantime, outputs with 34
codes comprised the most extended category,
and the processes, contexts, and inputs with 29,
18, and 15 codes were ranked the second, third,
and fourth categories. It is worth mentioning
that to demonstrate the general framework, the
study sufficed with presenting the main
categories and concepts of the innovation
framework in IT startups based on industry 0.4,
illustrated in Figure 3.

Conclusion and Suggestions

This study adopted a meta-synthesis
approach to identifying innovation
components in IT startups. According to the
findings, the meta-synthesis-derived
framework based on the CIPP model reflects
that innovation development in IT startups falls
into four categories of contexts, inputs,
processes, and outputs. Out of 96 examined
codes, the outputs (consequences) category
with 34 codes was of high significance. The
desirable consequences of the strategic process
development have been presented through six
factors reflecting environmental intelligence,
competitive intelligence,  organizational
agility,  business model improvement,
competitive advantage, and digital evolution,
all catering to the privilege and distinction of
IT startups in the face of industry 0.4. The
attainment of these consequences from
innovation development in IT startups was the
intended  objective of the research’s
framework. The results of this study are in line
with the findings of the research by Neyens et
al. (2021), Bhatti et al. (2021), and Reischauer
(2018); however, these researchers have
referred to dispersed and uncategorized
consequences in their studies.

The second category, i.e., processes,
includes 29 important codes. It means that it is
highly significant to attend to this
infrastructural factor, which includes idea
commercialization, absorption capacity, value
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creation, startup positioning, and the strategic
evaluation of innovation activities, during the
innovation process development in IT startups.
In fact, the conversion of the innovation
process in IT startups into desirable
consequences in the face of industry 0.4 takes
place in a milieu of processes, solutions,
approaches, developments, and executive
actions. These results correspond with the
findings of the studies by Muller (2020),
however, neither of these surveys have
presented compiled strategies, programs, and
executive actions necessary for innovation in
IT startups.

The third category (contexts) includes 18
significant codes. Innovation in IT startups
calls for the consideration of the organizational
structure, organizational readiness, innovation
orientation/tendency to new innovations and
channels, and network relationships. The
results of the contexts’ category correspond to
the findings of the research carried out by
Doblinger et al. (2019) and Ghezzi and Cavallo
(2018). However, the current study had a
comprehensive and compiled look at all
contextual factors in order to enrich the
presented framework.

Eventually, the fourth significant category
comprised inputs with cultural, managerial,
financial, and employee factors and 15 codes.
These factors are extensively capable of
meeting the needs and facilitating innovation
in IT startups. The results of the inputs’
category partially coincide with the findings of
studies by Faria et al. (2021), though these
researchers have entertained finite dimensions
as the requisite inputs for innovation in IT
startups.

The 4th industrial revolution is the most
robust driver of innovation in the current and
future IT startups that initiate new waves of
innovation. Thus, the main characteristics
associated with the 4th industrial revolution,
e.g., orientation to new innovations and the
environmental intelligence and organizational
agility of innovative systems through
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improvements in  business models, are
responses to the current challenges companies
face due to intensified competition in
globalization conditions, fluctuations in the
market demands and lifecycle of products, and
the raised complexity of products and
processes. Hence, the fast digitalization of the
IT startups” world collapses the conventional
barriers of industry, and many researchers
highlight the need for revising the present
innovation models in the ecosystem of IT
startups. However, recent studies have mainly
focused on technology development and rarely
tackled new business models emerging due to
innovation integration in the 0.4 industry
platform. Nevertheless, this state of art
paradigm in the industry 0.4 platform
transforms the current approaches to value
creation since it includes technical and
production evolutions, which, in turn, give rise
to extended organizational consequences,
improve customer relationships, or offer new
services. Therefore, there are is a need for new
business innovation models in IT startups,
pushing researchers to discuss and take steps
toward promoting the digital evolution of IT
startups. Startup managers are suggested to
create a competitive advantage for themselves,
examine their strengths and weaknesses, and
concentrate on the most crucial value
dimensions if they lack the necessary power
and capital for realizing all expected values. In
other words, they should target a small segment
of the market by focusing on industry 0.4.
This research selected the meta-synthesis
method, while future studies can investigate its
results in the form of case studies and prioritize
and rank the components in addition to
confirming them. Furthermore, multiple-
criteria decision-making methods can be used
for determining the priority and weight of the
identified components in this research. This
study analyzed the IT startup industry;
however, information technology, especially in
the artificial intelligence domain, advances at a
fast pace. Thus, it is recommended that the
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classic behavior prediction and analysis
methods be integrated with the new approaches
of data sciences, such as machine learning and
deep learning, and the potential capacities of
the macro data analysis be exploited in market
studies and other management-related
disciplines.

Limitations

Among the limitations of this research, we
can refer to evaluating and analyzing Persian
and English papers and studies. Furthermore, a
long time was spent extensively studying the
literature and extracting, summing up,
synthesizing, and interpreting the codes. The
finite gamut of the model application
constitutes another limitation of the study.
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