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Abstract

The purpose of this study is to identify and explain the challenges of business development in knowledge-based companies
operating in the fintech sector. In terms of purpose, this research falls into the category of applied-developmental studies, and
from a methodological perspective, it is an exploratory mixed-method study. In the qualitative phase, the grounded theory ap-
proach with Strauss and Corbin’s systematic procedure was employed. Data were collected through semi-structured interviews
with 20 experts (nine university professors and eleven fintech managers) and analyzed using MAXQDA software in three stages:
open, axial, and selective coding. This process resulted in the extraction of 625 initial codes and 99 subcategories, ultimately
leading to the selection of the core phenomenon of business development in knowledge-based fintech companies. In the final
stage of qualitative analysis and based on the logic of theory building, the identified categories were organized into the paradigm
model comprising causal conditions, contextual conditions, intervening conditions, strategies/interactions, and consequences.
The resulting paradigm model indicates that factors such as managerial challenges, weak infrastructures, environmental pres-
sures, and ineffective policies act as influencing conditions. In interaction with strategies such as focusing on open innovation,
developing technological infrastructures, managing customer experience, and expanding cross-sector collaborations, these fac-
tors shape the path of fintech business development. In the quantitative phase, the conceptual model derived from grounded
theory was tested using Interpretive Structural Modeling (ISM). In this stage, the identified variables were placed in the Structural
Self-Interaction Matrix (SSIM), and the hierarchical relationships among them were determined. The results revealed that factors
such as fostering a culture of adaptability, enhancing customer experience strategies, and improving operational and sustaina-
bility infrastructures play a fundamental and driving role in fintech business development. In contrast, outcomes such as in-
creased competitiveness, market share growth, and improved productivity represent the final-level consequences of this process.
The findings of this research provide both theoretical and practical insights for policymakers, managers, and entrepreneurs in
the fintech sector to design effective strategies and overcome barriers to the development of knowledge-based companies.

Keywords: Business development challenges, Knowledge-based companies, FinTech, Grounded theory, Interpretive Struc-
tural Modeling (ISM).
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1. Introduction

In recent decades, one of the major challenges faced by small and medium-sized enterprises (SMEs) has been their
inability to evolve into large or multinational companies and their weakness in competitiveness at the regional and
global levels. This issue is especially evident in innovation- and technology-based fields such as fintech (Ramezi et
al., 2019). Fintech, which broadly refers to financial technologies, is considered one of the leading and rapidly
transforming sectors in the knowledge-based economy and plays a key role in transforming and improving finan-
cial and banking structures (Karimi Tararani et al., 2020). In this context, knowledge-based companies active in
this field face specific challenges that, if not properly addressed and managed, can significantly impact their ability
to grow and develop (Mirkamali & Zahedi, 2012). Experiences and research over the past few decades show that
business development plays a vital role in shaping global markets and guiding them onto new paths (Khorsandi
Pishkenari et al., 2022). Business development refers to the quantitative and qualitative improvement of a com-
pany’s performance, which can occur either horizontally or vertically. For example, a company may expand its
product or service offerings by pursuing geographic expansion strategies or by merging with or acquiring suppli-
ers or distributors. Furthermore, if a company possesses strong technical and marketing capabilities, it can expand
its product portfolio and enhance the range of goods and services offered (Fesharaki et al., 2017). With countries
moving toward knowledge-based economies, the existence of so-called “knowledge-based companies” becomes
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essential. These companies emerge in knowledge economies where knowledge serves as the primary support, de-
fined as the effective use of data and information through individual talents, skills, ideas, and human insight (Park
et al., 2020). Despite their high potential, knowledge-based companies active in fintech face numerous challenges
in business development. These include financial limitations, regulatory and legal complexities, difficulties in at-
tracting and retaining specialized human resources, as well as the instability of financial markets and rapid tech-
nological changes (Gorjizadeh et al., 2023). On the other hand, opportunities in this field —such as the growing use
of modern financial technologies, access to global markets, and increasing demand for digital financial services —
require appropriate and innovative development strategies (Su et al., 2018). Despite their unique characteristics
and essential role in sustainable development and economic growth, knowledge-based companies unfortunately
have a higher probability of failure compared to large corporations. The role of these companies in technological
development, economic growth, and job creation is only meaningful if they survive; new companies must maintain
their operations over a significant period to contribute meaningfully. Therefore, small knowledge-based institu-
tions are simultaneously the primary engines of economic growth and technological development, while also being
highly vulnerable to various problems and high failure rates (Bagheri-Nejad, 2016). Enhancing knowledge in the
specialized domain of a knowledge-based company itself constitutes an innovation and results in product/service
differentiation in the target market, along with the improvement of indigenous knowledge and national develop-
ment. Compared to other industries, knowledge-based businesses are distinct in terms of high levels of workforce
education and skill, intensive research and development activities, a strong inclination toward exports, a high pro-
portion of intangible assets (intellectual capital), and products/services with short life cycles and high gross profit
margins. Additionally, knowledge-based companies often utilize advanced technologies or innovative processes
in their products, services, or operations. In fact, the development and establishment of knowledge-based compa-
nies in recent years has been an entrepreneurial movement, with universities and academic communities playing
a central role in increasing their numbers and advancing their capabilities. Ranking the challenges of product de-
velopment in knowledge-based companies indicates that market research is the most significant challenge, while
inaccurate estimates of the target market are considered the least problematic (Zhou et al., 2021). Su et al. (2018)
proposed a model for knowledge dissemination within knowledge-based companies to foster their development.
Their study examined factors such as initial information and knowledge, knowledge distribution, and the availa-
bility of knowledge among individuals. Managerial performance regarding the improvement of knowledge dis-
semination was identified as one of the most critical factors in enhancing knowledge diffusion and improving
company performance. Mansouri et al. (2017) prioritized the factors influencing the development of knowledge-
based companies as follows: technological factors, socio-cultural factors, human resources, institutional support
for technology production, government-related factors, and infrastructural elements. The present study aims to
identify and explain the business development challenges faced by fintech-oriented knowledge-based companies,
given their important role in sustainable development and economic growth, their contribution to innovation and
transformation in the financial industry, and their inherent vulnerability, in order to help improve their develop-
ment processes.

2. Literature Review
2.1. History of the Term "FinTech"

In the 2000s, before the term “FinTech” became widely used in the context of information and communication
technologies applied to the financial industry, various theories existed regarding the origin of this term in financial
literature. For instance, Millian et al. (2019) believe that the term FinTech first appeared in academic literature in
1972. This view refers to the early days of using modern technologies in the financial sector —when technological
innovations were emerging and still in their infancy. On the other hand, Puschmann (2017) claims that the term
was likely used in the early 1990s, particularly in the context of the Smart Card Consortium, by John Reed, the
chairman of Citigroup. This period marked the formation and development of new technologies in the financial
industry, which facilitated financial interactions and the evolution of smart payment systems. At that time, finan-
cial technologies were still at an early stage, with many initial ideas and concepts gradually taking shape (Tija,
2017). By the late 2000s, the term FinTech gained more prominence, especially after the global financial crisis. This
crisis clearly revealed the profound impact of financial technologies on the structure and performance of the finan-
cial industry, prompting increased attention to technical innovations in the sector. For example, Omarini (2018)
argues that the word FinTech was first introduced in 2006 and quickly gained popularity, sparking a significant
transformation in the financial services industry. These transformations included the emergence of new tools and
technologies that led to widespread changes in how financial services were delivered (Sangwan et al., 2019). His-
torically, the term FinTech primarily described technologies used within the structure of financial institutions.
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These technologies were typically limited to computing and information systems designed to improve efficiency
and accuracy in financial data processing. However, with rapid technological advancements and changing market
needs, the term gradually expanded and now encompasses any innovation in the financial services industry. As
such, FinTech is now a broad concept that includes all technologies that enhance and transform financial processes,
products, and services, becoming one of the main pillars of digital transformation in the financial industry (Gold-
stein et al., 2021). Since 2010, FinTech has increasingly penetrated various segments of the financial industry, con-
tributing to the expansion and transformation of global financial and banking services. The emergence of new
technologies such as blockchain, cryptocurrencies, artificial intelligence, and machine learning has led to funda-
mental changes in how financial services and investments are delivered. These advancements have enabled the
creation of new business models, improved transaction security and efficiency, and enhanced customer experience
in the financial sector (Nosrati et al., 2017). In summary, the history of FinTech reflects a continuous path from the
early applications of technology in the financial sector to widespread and innovative transformations in financial
and banking services. This ongoing evolution has allowed FinTech to become one of the primary drivers of change
and advancement in the global financial industry, with significant impacts on service delivery, risk management,
and financial interactions at the global level (Mirrazi, 2019).utilizing sensitivity and fuzzy analysis, with a specific
focus on road and belt projects. Nunes and Abreu (2020)consider open innovation project risks through the lens of
social network analysis. Marle (2020) contributes to project risk management by applying complex systems and
agile project management techniques. Nunes, Abreu et al. (2021) develop a model for managing risks in collabora-
tive projects aimed at fostering knowledge creation and promoting sustainable business practices. Antoniou (2021)
presents several models dedicated to evaluating delay risks in road projects. Alvand, Mirhosseini et al. (2023) iden-
tify and assess risks in construction projects using the SWARA, FMEA, and WASPAS methodologies within a
fuzzy context, specifically targeting construction projects in Iran. Bepari, Narkhede et al. (2024) perform a compar-
ative study on project risk management focusing on failure structures. Erlita, Amin et al. (2023) explore multi-step
project risk management for construction projects in the food manufacturing industry. Senova, Tobisova et al.
(2023) propose innovative approaches for project risk evaluation leveraging Monte Carlo methodologies. Niko-
laenko and Sidorov (2023) analyze risks associated with information technology projects. Alawneh, Jannoud et al.
(2024) introduce a novel method for evaluating project risk in sustainable construction projects within developing
countries. He, Wang et al. (2024) assess advancements and systematic risk analysis concerning investment safety
in water transfer projects and operational failures. Nge’tich and Munene (2024) investigate the impacts of project
risk management on road projects in Kenya, while Gichohi, Iravo et al. (2024) examine its influence on the perfor-
mance of road construction projects in the same region. Lastly, Khalilzadeh, Banihashemi et al. (2024) propose a
hybrid stepwise approach that integrates multi-criteria methodologies with multi-objective optimization models
for effective project risk management. Upon reviewing the literature, we observe that some studies, such as those
conducted by Andri¢, Wang et al. (2019) and Alvand, Mirhosseini et al. (2023), primarily concentrate on risk iden-
tification. In contrast, other research efforts, including those by Dandage, Mantha et al. (2018), Antoniou (2021),
and Senova, Tobisova et al. (2023), focus on risk evaluation. A considerable number of studies address risk man-
agement, with notable contributions from Nunes, Abreu et al. (2021), and Marle (2020). However, there is a scarcity
of research that concurrently examines all three dimensions: identification, evaluation, and management. Moreo-
ver, Alvand, Mirhosseini et al. (2023) and Alawneh, Jannoud et al. (2024) integrate uncertainty into their risk eval-
uation processes. Methodologically, the studies by Erlita, Amin et al. (2023) and Alvand, Mirhosseini et al. (2023)
employ multi-criteria decision-making (MCDM) techniques. Heydarpour et al(2023) provide a DEA and AHP hy-
brid model to evaluate contractors performance. Rasouli et al(2023) evaluate risk factors in solar energy investment.
They have a strategic approach for iran market. Ayough et al(2022) provide a new interactive method based on
multi criteria preference degree functions for solar power plant site selection. Overall, the literature review reveals
a significant gap in addressing the evaluation and management of risks specifically associated with startup pro-
jects. In particular, there is a lack of research utilizing hybrid techniques that combine statistical analysis, MCDM,
and multi-objective mathematical models for effective project risk management. Given the growing importance of
startup projects in the contemporary business landscape, it is essential to focus more intently on the risks they face.
To address this identified gap, this research introduces several key innovations:

e Defining a hybrid approach that integrates risk identification, evaluation, and management
e  Focusing on the specific risks associated with startup projects

¢  Considering the uncertainty in the risk assessment process

e  Optimizing the risk response strategies

¢ Developing a model along with proposed solution
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2.2. Knowledge-Based Economy in the Evolution of Economic Thought

In a knowledge-based economy, knowledge is the primary driver of growth, wealth creation, and employment
across all activities. According to this definition, a knowledge-based economy is not limited to a few high-tech
industries. Rather, in such an economy, all economic activities —including mining and agriculture —rely, in some
form, on knowledge. Moreover, the knowledge required to build a knowledge-based economy is not solely tech-
nological; it also encompasses cultural, social, and managerial knowledge (Shabani & Abdolmaleki, 2011). The
knowledge-based economy —also referred to by various terms such as the new economy, digital economy, and
electronic economy —is considered a contemporary phenomenon in economic thought and development. This line
of thinking in the modern era is a result of the increasing recognition of the role of knowledge and information in
the production function and its scale, as well as factors such as globalization, the rapid growth of information and
communication technology (ICT), and the rising demand for mass production. Nevertheless, the roots of the
knowledge-based economy can be traced back to the thoughts of economists from past decades and even centuries.
However, rapid advancements in knowledge-based technologies have made this concept a focal point in today’s
world (Shabani & Abdolmaleki, 2011). Rostow was among the first economists to formally emphasize the role of
knowledge in production and development. In his historical analysis of economic development, he outlined five
stages of economic growth for currently developed countries: the traditional society, the preconditions for take-
off, the take-off, the drive to maturity, and the age of high mass consumption. Another economist who specifically
addressed the role of knowledge in the economy was Joseph Schumpeter of the Austrian school. In Schumpeter’s
view, entrepreneurship serves as the driving force and architect of development. A lack of movement and stagna-
tion in entrepreneurship leads to economic and social stagnation within capitalist systems. According to him, the
process of economic development begins with entrepreneurs disrupting the prevailing modes of economic activity
and creating a new environment. This environment eliminates inertia and enables economic transformations.
Schumpeter believed that expanding economic activities through innovation leads to the development of new in-
ventions and production methods, which in turn brings a wide range of new products to market (Kangard et al.,
2019).

3. Research Methodology

This study is classified as applied-developmental research in terms of its objective, as it seeks to identify the chal-
lenges of business development in knowledge-based companies operating in the financial technology (FinTech)
sector. From a methodological perspective, this research follows an exploratory mixed-method approach, with the
qualitative phase conducted using the Grounded Theory strategy. The selection of this approach was based on the
unique characteristics of the manufacturing sector in terms of management, structure, culture, and its operational
environment. Moreover, theories derived from previous studies conducted in other countries were found to be
insufficiently aligned with Iran’s specific legal and commercial context. Grounded Theory, as a qualitative strategy,
enables the development of a coherent set of concepts through the investigation of a central phenomenon —such
as business development in knowledge-based companies — providing a comprehensive explanation of the related
theory. In this phase, Strauss and Corbin's systematic approach was applied to analyze the data. Due to its struc-
tured and step-by-step nature, this method was deemed highly suitable for qualitative data collection and analysis.
The software used for coding and analysis was MAXQDA. Participants were selected using purposeful sampling
in conjunction with a theoretical sampling strategy. In total, 20 experts were interviewed, and data collection con-
tinued until theoretical saturation was achieved. The criteria for selecting experts were as follows:

e  For academic experts: having at least one published article in the FinTech field.

e  For industry professionals: a minimum of three years of experience in managing FinTech-based
knowledge enterprises.

¢ A minimum educational qualification of a Master’s degree.

Interviews were conducted in-person by one of the researchers, with each session lasting approximately 50
minutes. The general framework of the interviews included five sections: interviewee demographics, date and time
of the interview, interview location, relevant background information, and interviewer details. Although an inter-
view protocol was designed beforehand, the discussions were flexibly adjusted based on responses and emerging
concepts during the interviews. All interviews were recorded and later fully transcribed. Some interviews, due to
geographic constraints, were conducted via video conferencing or voice/video calls. Overall, the expert pool con-
sisted of 9 university professors and 11 managers in the FinTech sector. In this study, based on the principles of
Grounded Theory, open coding and selective coding techniques were employed to analyze and interpret the find-
ings. During the open coding phase, initial codes were extracted from the interview transcripts (key point coding).
At this stage, codes referring to common themes were categorized, leading to the emergence of conceptual
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groupings. Through comparison and classification of these concepts, the main categories were identified. In the
axial coding phase, using a paradigmatic model, the main categories were connected to related subcategories. This
model facilitates the identification of key elements in axial coding, including causal conditions, central phenome-
non, intervening conditions, contextual factors, strategies, and outcomes. Finally, through selective coding and
with attention to the relational patterns among categories, the findings were interpreted, and a comprehensive
theoretical framework was developed. In this study, semi-structured interviews were used as the data collection
tool. To ensure the validity of the data, participant feedback was utilized. Additionally, to assess reliability, the
test-retest method was applied. Three interviews from the sample were selected, and each was coded twice by the
researcher over a 14-day interval. The results of this reliability test are presented in the following section.

Table 1. Test-Retest Reliability Calculation

No. Interviewee Code  Total Codes in Two Rounds  Agreed Codes  Disagreed Codes  Reliability (%)
1 M5 128 58 12 90%
2 M8 137 62 11 90%
3 M11 112 52 10 92%
4 M15 105 50 8 95%
Total — 482 222 41 92%

Table 2. Inter-Coder Reliability Calculation

No. Interviewee Code  Total Codes in Two Rounds  Agreed Codes  Disagreed Codes  Reliability (%)
1 M2 132 61 14 92%
2 M11 134 61 14 91%
3 M12 111 52 10 93%
4 M17 106 48 18 90%
Total — 483 222 56 92%

In the quantitative phase, using the Interpretive Structural Modeling (ISM) method, business development chal-
lenges in knowledge-based companies were prioritized and their levels of importance identified.

4. Discussion and result

Data analysis in this study was conducted based on the three stages of open coding, axial coding, and selective
coding, in accordance with Strauss and Corbin’s grounded theory methodology. In the open coding stage, data
were broken down into smaller parts, compared, conceptualized, and categorized. This stage begins with the iden-
tification of concepts and ultimately leads to the discovery of categories. Concepts are mental labels assigned by
the researcher to events, incidents, and phenomena, whereas categories are more abstract and general concepts
that are formed through grouping related concepts. In this study, the analysis of data obtained from 20 in-depth
interviews during the open coding stage led to the identification of 625 open codes and 99 subcategories. In the
axial coding stage, the researcher establishes new relationships among the categories. This stage is carried out
using a paradigmatic model that includes causal conditions, central phenomenon, context, intervening conditions,
strategies, and consequences. Causal conditions refer to the events and factors that lead to the emergence or devel-
opment of a phenomenon. The central phenomenon is the event or incident for which strategies are devised to
manage or control it and is recognized as the core of the process. Context refers to the environment and conditions
in which the phenomenon occurs, while intervening conditions can either facilitate or restrict the implementation
of strategies. Strategies include the actions and approaches adopted to manage and control the phenomenon, and
finally, consequences are the outcomes resulting from the actions taken to address or manage the phenomenon.

Table 3. Axial and Selective Codes - Challenges of FinTech Business Development

Main Cate- Selective Code Axial Code
gory
Financial resources and investment
Investment Infrastructure
Cash flow management
Leadership in the development Management of technological complexities and optimization of mobile user experience
and management of emerging API platform, Green technology, Augmented reality technology, Artificial intelligence tech-
technologies nology
Challenges in accelerating techno- Accelerating technological transformation and enhancing innovation challenges
logical transformation and digiti- Continuous technology renewal and advancement, Digitization
zation
. Workforce and human resource Skilled workforce, Financial imbalance, Human resource management, Preferences of
Causal Condi- . . . . .
tions challenges younger generations and millennials, Lack of commitment and job abandonment

Challenges in managing cultural
and ethnic diversity

Revising cultural and ethnic policies, Intercultural communication, Multicultural programs,
Communication management

Cultural challenges and cultural

Cultural barriers, Hegemony of popular culture

hegemony
Systemic and structural chal- Challenges in sustainable adoption and adaptation, Financial challenges and strategies for
lenges sustainable financing

Challenges and strategies for in-
novation and change management
in organizations

Financial challenges and strategies, Crisis management, Public relations and media, Risk
management, Strategy formulation and goal alignment, Strategic vision for blockchain
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implementation, Integration of traditional processes, Promoting cultural adaptability in soci-
etal thinking
. e Fluidity of socio-cultural capital, Traditional market culture, Market and marketing analysis,
Competitive challenges in finan- L y . e o
. Gaining larger share of financial market, Competitive challenges and lack of agility in the
cial and cultural markets
market
Challenges related to education Scientific synergy, Diversity in machine learning, Social capital
and awareness
Synergy in the FinTech ecosystem Empowering the FinTech ecosystem, Need for familiarity with the ecosystem
Data integration gnd advanced Data management integration, Functionality of data analysis
analytics
Contextual -
ontextua Integrated management and de Infrastructure and access facilitation to advanced technologies, Fusion of technology and tra-
Conditions velopment of advanced technol- i R
. ditional markets, Technology life cycle management, Technology management
ogy infrastructure
Financial mapagement and cost Financial management, Financial transparency, Cost reduction
optimization
Operational infrastructure and Operational risk, Innovation and R&D, Lack of proven business models, Transparency gaps in
sustainability in FinTech the supply chain
International chgllengesl and Internationalization challenges, Resistance to international standardization
global market interaction
Legal and regulatory challenges Blockchain regulatory complexity, Legal prtle::;l;;e, Regulatory laws and policies, Weak legis-
Igg;;vii;::sg Country’s political status International sanctions
Government support challenges Government support
Religious prejudices and stereo- Religious conflicts
types
Trust and security Lack of data security, Cloud security concerns
Modern n?arketmg apd advertis- Use of advertising campaigns, Engagement with local markets, Digital advertising platforms
ing strategies
Customer Experience Strategy Branding, Innovative marketing strategies and sustainable customer relationship develop-
(CXS) ment, Customer loyalty, Poor customer feedback
R&D in Financial Technology In- Digital innovation, Innovation and R&D, Product development
novation (FTR&D) 8 , g p
. C t ibility and in- . s - . . .
Interactions orporate responsibliity and in Corporate social responsibility, Social innovation, Sustainable development, Environmental

/ Strategies

novation toward sustainable de-
velopment

sustainability

Synergy and networking in busi-
ness development

Networking and collaboration, Strategic partnerships

Cultivating a culture of adaptabil-
ity

Regulatory compliance, Conservative national financial management

Smart technologies in manage-
ment and supervision

Application of smart technologies in management and monitoring, Customer satisfaction,
Competitiveness

Conse-
quences

Transformation of banking sys-
tems and efficiency of modern
technologies

Trust in traditional banking, Ensuring technological efficiency through cloud computing sys-
tems implementation

Public trust and acceptance

Customer engagement, Customer-centric approach

Sustainability of business culture

Intrapreneurship, Innovation culture

Digital security and cyber resili-
ence

Cybersecurity, Data security, Cybersecurity prevention and resilience

Time management

Time saving and time management

The final stage in the data analysis process is dedicated to theorizing. At this point, the theory is conceptualized as
a framework composed of a set of categories and meaningful relationships among them, with the aim of providing
a comprehensive explanation of the phenomenon under investigation. Constructing the theory requires the selec-
tion of a core category that serves as the central axis and integrative element for all other categories. This core
category must be sufficiently cohesive and inclusive to encapsulate the remaining concepts in a structured man-
ner —much like the sun that organizes the planets around it. The relationships between the core category and the
other categories are established through a paradigmatic framework, which includes six key components: causal
conditions, central phenomenon, contextual conditions, intervening conditions, strategies, and consequences. This
framework enables the researcher to synthesize the findings from the open and axial coding phases and to con-
struct a well-structured and purposeful explanation of the studied phenomenon. Accordingly, drawing on the data
derived from the preceding coding stages, the conceptual model of business development challenges in
knowledge-based companies (with a particular focus on the FinTech sector) is outlined below within the structure
of the six-element paradigm.
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Figure 1. Paradigm Model of the Axial Coding Results for Business Development Challenges in Knowledge-Based Companies

4.1.

Quantitative section

In the quantitative phase, the conceptual model derived from the grounded theory approach was further analyzed
using Interpretive Structural Modeling (ISM) to determine the relationships among the identified components. At
this stage, following the identification of business development challenges in knowledge-based companies (spe-
cifically in the FinTech sector), these variables were incorporated into the Structural Self-Interaction Matrix (SSIM)
to map the internal relationships among them. Interpretive Structural Modeling (ISM) analysis, a questionnaire
was initially designed and distributed among 20 domain experts. The responses collected from these experts were
aggregated, and based on the combined results, the relationships between the variables were identified. Subse-
quently, a Reachability Matrix was constructed by converting the identified relationships into binary values (0 and
1), derived from the previously established structural relationships matrix.

Table 4. initial reachability matrix
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CH15 0O 0 0 0O O o 1 0 O 0 1 0 0 0 1 0 0 1 0 0 1
CH16 0O 0 0 0 0O o o0 0 1 1 1 1 0 0 1 1 1 1 0 1 1
CH17 0o 1 1 0 0 o0 o0 1 1 1 1 1 1 1 1 0 1 0 0 1 1
CH18 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1
CH19 0O 0 o0 1 1 1 1 0 O 0 1 1 0 1 1 1 1 0 1 0 1
CH20 1 1 1 1 1 0 0 1 1 1 0 0 1 0 0 1 1 1 0 1 1
CH21 0O 0 0 0O O o o0 o0 o0 0 0 0 0 0 0 0 0 0 0 0 1

Following the development of the initial reachability matrix for the indicators related to identifying the business
development challenges in knowledge-based companies (within the FinTech sector), the principle of transitivity
among variables was considered. Based on this principle, the final reachability matrix was constructed to ensure
structural consistency among the relationships. According to this principle, if variable i is related to variable j, and
variable j is related to variable k, then variable i is also considered to be related to variable k.

Table 5. initial reachability matrix

Con-

Variable 1 2 3 4 5 6 7 8 9 10 (11 [ 12 |13 | 14 |15 | 16 | 17 | 18 | 19 | 20 | 21 ver-

gence
CH1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 21
CH2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 21
CH3 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 21
CH4 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 21
CH5 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 21
CH6 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 21
CH7 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 21
CH8 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 21
CH9 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 21
CH10 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 21
CH11 0 0 0 0 0 1 1 0 0 0 1 0 1 1 1 1 0 1 1 1 1 11
CH12 1 1 1 1 0 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 19
CH13 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 21
CH14 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 21
CH15 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 21
CH16 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 21
CH17 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 21
CH18 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 21
CH19 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 21
CH20 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 21
CH21 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1

Dependency | 19 | 19 | 19 | 19 | 18 | 20 | 20 | 18 | 19 | 19 | 20 [ 19 | 20 | 20 | 20 | 20 | 19 | 20 | 20 | 20 | 21

After determining the prerequisite sets, achievement sets, and common elements, the next step is to determine the
level of the variables (elements). In the first table, the variable with the highest level is the one whose achievement
set and common elements are completely identical. After identifying this variable or variables, they are removed
from the table, and a new table is formed with the remaining variables. In the second table, similar to the first, the
second-level variable is identified. This process continues until the level of all variables is determined. In the pre-
sent study, this was done in Table 5, resulting in the identification of the levels of the variables.

Table 6. Determination of Levels

Challenges Level Challenges Level
Investment infrastructure 3 Data integration and advanced analytics 3
Leadership in the development and management of emerging 3 Integrated management and development of advanced 2
technologies technology infrastructure
Challenges of accelerating technological transformation and 3 Financial management and cost optimization 2

digitalization
Competitive challenges in financial and cultural markets

3 Operational infrastructure and sustainability in fintech
Workforce and human resources challenges 4 International challenges and engagement with global markets
Cultural and ethnic diversity management challenges 2 Legal and regulatory challenges
Cultural challenges and cultural hegemony 2 Political situation of the country
4
3

Systematic and structural challenges Governmental support challenges
Challenges and strategies for innovation and change Religious biases and stereotypes
management in organizations
Challenges related to education and cultural development 3 Trust and security 1
Synergy in the financial technologies ecosystem

NN [N [w NN

After determining the relationships and levels of the variables, they can be visualized as a model. For this purpose,
the variables are arranged from top to bottom based on their level. In the present study, the variables are catego-
rized into four levels. At the highest level lies the challenge of trust and security. At the bottom level of the model
are the workforce and human resources challenges and systematic and structural challenges, which act as the foun-
dational bedrock of the model.
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Figure 2. Variable Leveling

Subsequently, in order to identify the degree of driving power and dependence power of the business development
challenges in knowledge-based companies, the MICMAC analysis has been used. To perform this analysis, it is
necessary to extract the numerical values of the driving power (influence) and dependence (prerequisite) indices
for each of the business development challenges in knowledge-based companies. In this study, the MICMAC
method was used to analyze and classify the challenges of business development in knowledge-based companies.
The objective of this analysis is to examine the driving power (influence) and dependence (prerequisite status) of
the variables and to categorize them based on these two indicators. Accordingly, the variables are classified into
four main categories: The first category includes independent variables, which have high driving power but low
dependence on other variables. These variables serve as the foundation of the model and must be the focus at the
beginning of any policymaking and planning. In this study, the challenges of "human resources and workforce"
and "systematic and structural issues" fall into this category and are considered the foundational elements of the
business development system in knowledge-based companies. The second category includes linkage variables,
which possess both high driving power and high dependence. These variables are dynamic in nature, as any
change in them can affect other variables, and through system feedback, they themselves may be altered again. In
the present study, most of the variables fall into this category. Examples include challenges such as "investment
challenges of accel-
" "cultural chal-

infrastructure," "leadership in the development and management of emerging technologies,
erating technological and digital transformation," "financial management and cost optimization,

s

lenges and cultural hegemony," "international challenges," and "the political situation of the country," among oth-
ers. This reflects the interconnectedness and multilayered interactions among various challenges, as well as the
complexity of the knowledge-based business ecosystem. The third category consists of dependent variables, which
have low driving power but high dependence on other variables. These variables are highly influenced by devel-
opments in other areas and have limited ability to affect other elements of the system. In this study, the variable
"trust and security" falls into this category, indicating that this component, as an outcome or consequence, is shaped
by the influence of other variables. Additionally, the variable "synergy in the financial technology ecosystem" is
also in this group, suggesting that achieving this synergy is contingent upon the organization and development of
other parts of the ecosystem. It is noteworthy that none of the variables fall into the fourth category, namely au-
tonomous variables, which have low driving power and low dependence. This indicates a strong interrelationship
among the variables and high coherence in the conceptual model of the study. It means that all identified chal-
lenges play a significant or dependent role in the structure of business development, and none can be examined in
isolation. In conclusion, the MICMAC analysis in this study shows that the challenges of business development in
knowledge-based companies are deeply interconnected. Intervention in one area can have wide-ranging conse-
quences on other areas. Therefore, the design of policy interventions and development programs must consider
the systematic and multi-level relationships among these.
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5. Conclusions

The present study simultaneously utilizes qualitative and quantitative approaches to identi-fy the challenges of
business development in knowledge-based companies in the fintech sector, providing a comprehensive view of
the problems and opportunities in this complex field. The research aims to analyze the challenges, solutions, and
the structural relationships between them, offering a thorough investigation from various dimensions. The results
ob-tained are not only significant for policymakers and managers of knowledge-based compa-nies but can also
serve as a reliable reference in future research. This research seeks to high-light the synergies among various chal-
lenges and existing solutions. In the following, the findings will be discussed, and the relationships between the
factors will be analyzed, fol-lowed by recommendations for the development of this field. One of the strengths of
this study is the identification of challenges in three levels: "causal conditions," "
tervening conditions," providing a systemic approach to analyzing the is-sues in this sector. This classification
reveals that challenges in the fintech industry do not appear in isolation; rather, there exists a complex network of
intertwined factors that mutu-ally influence each other. For example, the challenges related to technological infra-
structure, identified under causal conditions, not only directly affect the efficiency of systems but also indirectly
impact issues like cybersecurity, international interactions, and even customer trust. This highlights the importance

contextual con-ditions," and "in-

of integrated and comprehensive approaches when addressing challenges, as focusing solely on a specific chal-
lenge might not resolve other is-sues and could, in some cases, exacerbate them. For instance, solving technical
and infra-structural issues without considering cultural and psychological matters might lead to the failure of in-
novative projects, as users may not accept new technologies due to a lack of trust or awareness. Causal conditions,
as primary and fundamental factors, directly impact the essential infrastructure and prerequisites for sustainable
development in the fintech in-dustry. These conditions determine whether the necessary environment for the
growth and advancement of active companies in this field is provided or not. In this regard, identifying challenges
across various areas such as investment infrastructure, leadership in the devel-opment and management of emerg-
ing technologies, accelerating technological transfor-mation and digitization, intense competition in financial and
cultural markets, human re-sources, cultural and ethnic diversity, and organizational structures and innovation
strate-gies, can play a vital role in understanding and improving the existing conditions. One of the main chal-
lenges in this area is investment infrastructure, recognized as a core element in the growth and development of
fintech companies. Effective and timely investments in in-frastructure, especially in information and communica-
tion technologies (ICT), enable organ-izations to stand against competitors and progress in innovation. This re-
quires significant investments in research and development, particularly in innovative fields such as block-chain,
artificial intelligence, digital payments, and other advanced technologies. On the oth-er hand, in countries with
weak investment infrastructures, fintech organizations face con-siderable challenges in attracting capital and se-
curing the necessary resources for develop-ment, which can become a serious barrier to their progress and com-
petitiveness. Leadership in the development and management of emerging technologies is another major challenge
fintech organizations face. These technologies can include blockchain, artificial intelligence, big data analytics, and
other advanced technologies that help organizations optimize their processes and reach new markets. In fact, or-
ganizations that are capable of leading in tech-nological fields can create significant competitive advantages for
themselves. However, this leadership is not easily attainable and requires organizations to allocate sufficient re-
sources for the research and development of these technologies while also possessing the necessary management
capabilities to control and optimize them. One of the main issues in this re-gard is the inability of organizations to
identify and capitalize on opportunities in emerging technologies. This problem becomes especially challenging
for organizations with limited financial and human resources. Challenges related to accelerating technological
transfor-mation and digitization are also significant issues that fintech organizations face. The rapid pace of tech-
nological changes, particularly in the fintech industry, has forced organizations to increase their ability to adapt to
these changes in order to survive. This digital transfor-mation usually involves fundamental changes in business
processes, revenue models, mar-ket strategies, and even organizational cultural attitudes. Many fintech organiza-
tions, due to their inability to accelerate their digital transformation, quickly fall behind their competitors. These
challenges are especially evident in the intense competition within financial and cul-tural markets. Fintech organ-
izations today face fierce competition from traditional banks, large financial institutions, and even technology com-
panies. This competition usually re-volves around areas such as pricing of financial services, offering innovative
services, cus-tomer experience, and security. In this regard, focusing on innovation in customer experi-ence and
developing digital services based on new technologies can help fintech companies remain competitive in the mar-
ket. Challenges related to the workforce and human resources are also among the major problems in the fintech
sector. The shortage of specialized human resources in the fields of technology and information is one of the largest
challenges faced by fintech companies. Due to the rapid pace of change in the technology world and the in-creasing
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demand for technical expertise, fintech organizations must work to attract and re-tain specialized human re-
sources. This need for specialized personnel becomes a serious barrier, especially in countries with limited access
to educational and academic resources, which hinders the growth and progress of fintech companies. This issue is
particularly chal-lenging in developing countries where cultural awareness and educational initiatives in this area
are still inadequate. Cultural challenges and the dominance of cultural norms are also significant issues that can
have a considerable impact on the adoption and development of fintech in various countries. Cultural beliefs,
values, and social norms strongly influence the acceptance of new technologies and innovative business models.
Therefore, fintech compa-nies must take these differences into account and develop strategies tailored to each spe-
cific culture. Especially in fintech organizations that expand their operations internationally, cul-tural and ethnic
diversity can become a challenge in managing human resources, marketing, and customer service. Organizations
must be able to effectively engage with cultural, lin-guistic, and ethnic differences in various environments and
design appropriate programs for each market. Finally, organizational systemic challenges and challenges related
to inno-vation management and organizational change strategies are also recognized as other influ-encing factors.
Structural and systemic complexities can become obstacles to innovation and process improvement. Organizations
must develop the ability to adapt to structural changes and technological innovations in order to effectively operate
in a competitive market. In conclusion, this research demonstrates that fintech organizations need to adopt inte-
grated and comprehensive approaches to address challenges and capitalize on opportunities. The challenges in the
fintech industry are not limited to technical and infrastructural issues but also include social, cultural, human, and
systemic factors. The results suggest that attention to investment infrastructure, strengthening workforce skills,
advancing emerging technolo-gies, enhancing customer experience, and managing organizational culture can ef-
fectively contribute to the growth and sustainability of fintech companies. Therefore, to succeed in this industry,
organizations must be able to simultaneously address all of these dimensions and implement appropriate policies
to face challenges and take advantage of opportunities.

6. Managerial Insights

The findings of this study highlight several key insights for managers of knowledge-based fintech companies. First,
managerial challenges, weak infrastructures, and ineffective poli-cies represent critical barriers that must be pro-
actively addressed. Managers should priori-tize building flexible organizational structures, strengthening opera-
tional infrastructures, and cultivating a culture of adaptability to ensure sustainable business growth. Second, cus-
tomer experience emerged as a central driver of fintech business development. Managers are advised to design
customer-centric strategies, leverage digital platforms to enhance user experience, and adopt open innovation
practices to remain competitive in a rapidly chang-ing market environment.Third, cross-sectoral collaboration and
strategic partnerships are crucial for overcoming environmental pressures and resource limitations. By fostering
col-laboration with universities, research centers, and regulatory bodies, managers can acceler-ate innovation and
create shared value. Finally, the interpretive structural modeling results emphasize the hierarchical role of enabling
factors. Managers should recognize that invest-ing in fundamental drivers such as adaptability culture, operational
sustainability, and in-frastructure improvement will ultimately lead to enhanced competitiveness, increased mar-
ket share, and improved productivity. Overall, the study provides a roadmap for fintech managers to align their
strategic actions with developmental challenges and transform ob-stacles into opportunities for sustainable busi-
ness growth.
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