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Abstract: Customer relationship management (CRM) is a key factor driving innovation and
organizational growth. The present study investigated the relationship between data-driven CRM
and innovation in Taiwan. We developed a theoretical framework involving CRM theory, innovation
theory, and technology adoption theory to account for the cultural and organizational contexts of
Taiwan to investigate this relationship. The study distributed questionnaires to employees and
stakeholders within Taiwanese firms to understand their firms’ innovation and CRM practices. The
results indicate that technology adoption and organizational culture have mediating effects and
industry dynamics and organizational size have moderating effects on the relationship between data-
driven CRM and innovation. That is, adopting new technology and having an organizational culture
that supports innovation and company-wide collaboration can enhance the effects of implementing
CRM practices. In addition, certain industries (e.g., the technology industry) are more likely to
effectively leverage CRM practices to drive innovation, and although large organizations have more
resources and can therefore more easily implement CRM systems, small and medium-sized
enterprises can more quickly adapt and innovate on the basis of CRM insights. These findings
highlight the importance of CRM in driving innovation and reveal key factors influencing the
effectiveness of CRM in doing so.

Keywords: innovation; customer relationship management (CRM); data-driven customer
relationship management (DDCRM); technology acceptance model (TAM)

1. Introduction

In the modern business environment, in which global markets are becoming increasingly
competitive and technology is continually reshaping industries, customer relationship management
(CRM) has emerged as a pivotal factor driving innovation and sustaining organizational growth [1].
The influence of CRM is particularly pronounced in global and dynamic regions such as Taiwan,
which has a strong technology sector, robust manufacturing base, and a focus on entrepreneurship.
Because Taiwan possesses these characteristics, understanding how Taiwanese enterprises harness
CRM to foster innovation is not only relevant but also crucial to their continued success [1]. Taiwan
has a diverse business landscape composed of multinational corporations, small and medium-sized
enterprises (SMEs), and a burgeoning startup ecosystem. In Taiwan, the adoption of CRM practices
has varied widely across industries, with such adoption influenced by factors such as organizational
size, sectoral dynamics, and technological sophistication. However, despite these differences, the
overarching objective of these practices is consistent: to cultivate enduring relationships with
customers and to leverage these relationships to drive innovation in all aspects of business [1].

CRM encompasses a spectrum of activities aimed at understanding, managing, and nurturing
customer interactions throughout their lifecycle [2]. This entails capturing and analyzing customer
data from various touchpoints, including sales transactions, marketing engagements, and customer
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service interactions. In Taiwan, consumers are discerning, and technology adoption is widespread.
The volume and diversity of data generated in this region present both opportunities and challenges
for businesses seeking to obtain actionable insights [2]. One of the primary challenges Taiwanese
enterprises face in their CRM endeavors is data integration and interoperability [3]. Taiwanese
organizations often accumulate vast repositories of customer data across disparate systems, which
leads to these organizations obtaining siloed information and fragmented insights. For this challenge
to be addressed, concerted efforts must be made to integrate data sources, leverage advanced
analytics techniques, and deploy robust CRM platforms capable of providing a unified view of the
customer journey [4].

Ilias et al. [5] suggested that the organizational resources allocated for CRM exert a robust
positive influence across all stages of the customer life cycle. Khong et al. [6] investigated the
effectiveness of CRM in banking services in Taiwan and concluded that implementing CRM
positively influences customer satisfaction. Additionally, they identified a significant interaction
between IT capability, contact rate management, and recovery management, with all contributing to
improved customer satisfaction. Notably, the findings of Hermenegildo et al. [7] suggest that various
CRM components, including sales, marketing, and services, in Taiwan have a positive influence on
customer knowledge management, innovation, and efforts toward digital transformation and
sustainable business model innovation.

Research indicates that entrepreneurship and cultural factors as well as consumer preferences
play a significant role in shaping CRM strategies in Taiwan [8]. Taiwanese consumers place
considerable importance on interpersonal relationships and trust, and therefore, they value
personalized interactions and tailored experiences. Consequently, successful CRM initiatives in
Taiwan must involve more than mere transactional exchanges; they must be focused on fostering
deeper, more meaningful connections with customers. Such initiatives must be based on a nuanced
understanding of local customs, language, and cultural sensitivities; localization is crucial in CRM
implementation [9]. In addition, Taiwanese enterprises must navigate regulatory frameworks and
address data privacy concerns related to CRM practices. In general, data protection regulations have
evolved, and enforcement mechanisms have been strengthened. Consequently, organizations face
heightened scrutiny regarding the collection, storage, and utilization of customer data. Organizations
must comply with data privacy regulations to mitigate legal risks and enhance customer trust and
loyalty, which can lay a foundation for sustainable innovation efforts [9, 10].

Against this backdrop, the present study investigated the intersection of CRM and innovation
in Taiwan, employing a data-driven approach to obtain key insights and identify best practices. This
study employed mixed methodology to uncover the mechanisms through which CRM facilitates
innovation in Taiwanese enterprises. The study identified success factors and challenges and
provided actionable recommendations to assist businesses in harnessing the transformative potential
of CRM and to drive innovation in Taiwan. By focusing on challenges and opportunities specific to
the Taiwanese market, this study was able to provide actionable insights and practical
recommendations tailored to the needs of Taiwanese businesses. Furthermore, the emphasis on a
data-driven approach underscores the importance of evidence-based decision-making in CRM
implementation and innovation strategy formulation. This study contributes to the body of evidence
regarding CRM and innovation, and the findings can help foster sustainable growth and
competitiveness among Taiwanese enterprises.

2. Literature Review

Studies have highlighted the challenges Taiwanese enterprises face in data integration, cultural
adaptation, and regulatory compliance when implementing CRM initiatives. The present literature
review emphasizes a need for robust CRM platforms capable of providing unified customer insights
as well as the importance of localizing strategies to meet cultural preferences. The current study
synthesized present findings to uncover the mechanisms through which CRM facilitates innovation
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to formulate actionable recommendations that can empower businesses navigating Taiwan's
dynamic technological and competitive landscape.

2.1. CRM and Innovation

Innovation, or a set of ideas, practices, or objects perceived as groundbreaking by individuals or
groups, plays a central role in driving organizational growth and competitiveness. Notably,
according to Croholm et al. [11], data-driven CRM (DDCRM) is rarely leveraged to drive innovation
in most companies. A study reported that data mining in CRM could be used to effectively predict
consumer behavior [12]. In addition, Siau and Fruhling [13] reported that an organization’s
innovation potential is determined by its data analysis capabilities, which involve an organization’s
utilization of technology to develop innovative systems, policies, software, products, processes,
devices, and services. Such capabilities encompass an organization’s ability to assimilate and leverage
external data to obtain knowledge and business information that can contribute to its success [14].
Expanding data analysis capabilities can lead to more effective management of customer knowledge
and, therefore, more innovation.

Enterprises can enhance their customer knowledge management by adopting a customer
orientation (CO) and innovation orientation (I0). Combining customer knowledge management and
a CO is crucial for successful CRM deployment because both are essential resources for a company.
When implemented within a cohesive strategy, these resources aid an enterprise, particularly in
strengthening its innovation capabilities and competitive edge [7].

Research indicates that an IO is an organizational resource [15] that is key to enterprise success.
Moreover, having an IO, including having an innovation-centered perspective in evaluating
performance, was reported to be critical to SME success, indicating companies can enhance their
competitiveness by shifting their orientation [16]. Innovation processes are pivotal in creating and
maintaining value for stakeholders because they can lead to the creation of new sources of income
and improve company performance [17]. Organizational innovation is crucial, particularly for SMEs,
in ensuring that an organization retains its competitive edge by operating in line with evolving
customer needs and market demands.

Innovation capabilities are key in our rapidly changing world [18]. CRM enables a company to
gather, analyze, and leverage customer-related knowledge, and therefore, it plays a crucial role in
driving innovation and ensuring long-term competitive advantage. William et al. [19] identified
several CRM dimensions, including product innovation, process innovation, administrative
innovation, marketing innovation, and service innovation, as influencing a company’s innovation
capabilities. These dimensions encompass various aspects of organizational operations, such as
product development, production processes, marketing strategies, and customer service. Although
the influence of CRM activities on innovation capabilities varies across companies, technology-based
initiatives generally have the most notable positive effects on such capabilities. However, not all CRM
activities contribute positively to innovation programs by themselves alone, some activities must be
supplemented by other elements, such as supplier information.

2.2. Technology as an Enabler of Innovation

Technology is an essential component influencing whether companies are able to confront
challenges related to innovation [20]. Digital transformation is essential for entrepreneurial firms
because consumers are becoming increasingly informed and thus have increasingly varied demands
[21]; in particular, cutting-edge management information systems play a key role in data-driven
innovation [22]. Research indicates that companies wishing to achieve efficient management
systems conductive to successful digital transformation should implement CRM and
enterprise resource planning systems [23]. As with any management tool, the effectiveness of CRM
may vary among users, With different purposes and areas of functionality. To understand the
conditions contributing to the success of CRM, a company must determine the level of effective usage,
termed CRM practices. Various approaches have been proposed for defining and measuring CRM
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usage, with studies considering operational and strategic benefits, relationship phases, and
influencing elements.

An organization’s innovation strategy is a key driver of performance. Such strategies involve
activities such as engaging in research and development, initiating internal entrepreneurship
ventures, establishing external alliances, collaborating with consumers, and ensuring rapid
prototyping. Technological innovation is a particularly notable value creator, and it can lead to
competitive advantages, indicating that an organization’s innovation strategy is pivotal in it
achieving favorable performance outcomes. A study investigated the strategic decisions that
companies must make in balancing between technological innovation and business model innovation
[24].

The aforementioned findings from the literature provide insights into the critical role of CRM in
driving innovation within the Taiwanese business landscape. These findings underscore the
importance of CRM in nurturing enduring customer relationships and leveraging these relationships
to fuel innovation in various industries. This review highlights the challenges Taiwanese enterprises
face in implementing CRM initiatives in terms of data integration, cultural adaptation, and regulatory
compliance. Moreover, the review indicates that robust CRM platforms capable of offering unified
customer insights are required and that localized strategies must be employed to ensure alignment
with cultural preferences. Lastly, the review presents various approaches that have been employed
to measure CRM usage and discusses the importance of innovation strategies in driving
organizational performance, indicating that a balance must be achieved between technological
innovation and business model innovation to ensure sustainable growth and competitiveness.

3. Research Questions

On the basis of the above literature review, the following research questions were formulated.
RQ 1: How much do data-driven CRM practices influence innovation outcomes,

including product innovation, process innovation, marketing innovation, and service in-
novation, in Taiwanese businesses?

RQ 2: How does technology adoption mediate the relationship between DDCRM

practices and innovation in Taiwanese businesses?

RQ3: What role does organizational culture play in mediating the relationship be-

tween DDCRM practices and innovation in Taiwanese businesses?

RQ 4: How does the impact of DDCRM practices on innovation outcomes vary across
industries and in organizations of different sizes in Taiwan?

4. Theoretical Framework

The present study explored several theoretical perspectives to obtain a comprehensive
understanding of how businesses in Taiwan leverage CRM practices to foster innovation.

4.1. CRM Theory

CRM theory provides an essential framework for understanding the principles and practices of
managing customer relationships within organizations. Taiwanese businesses generally recognize
the importance of leveraging data analytics, customer segmentation, and personalized marketing
strategies to deepen customer relationships and drive innovation. In addition, within CRM theory,
integrating technology solutions, such as CRM software platforms, is considered a key means of
streamlining customer interactions, improving service delivery, and facilitating real-time decision-
making.

4.2. Innovation Theory

Innovation theory provides insights into the processes and mechanisms through which
organizations generate novel ideas, products, and services to create value and maintain their
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competitiveness. The Taiwanese business landscape includes a dynamic technology sector and is
characterized by a culture of entrepreneurship. In this context, innovation theory can be applied to
elucidate how businesses leverage CRM practices to drive innovation. Concepts such as disruptive
innovation theory indicate that CRM plays a role in enabling businesses to disrupt traditional market
paradigms and introduce innovative solutions that meet evolving customer needs. By leveraging
data-driven insights obtained through CRM systems, Taiwanese companies can identify emerging
market trends, anticipate customer preferences, and develop innovative products or services that
enable them to gain a competitive advantage. Additionally, theories regarding open innovation
emphasize the importance of collaboration and knowledge sharing among businesses, customers,
and external stakeholders. In Taiwan, establishing networks and partnerships is crucial to the success
of a business; CRM facilitates the development of collaborative innovation initiatives, enabling
companies to co-create value with customers and external partners.

4.3. Technology Adoption Theory

Technology adoption theory involves the factors influencing the adoption, implementation, and
utilization of technological innovations within organizations. In Taiwan, businesses must operate in
a rapidly evolving technological landscape. Therefore, theories such as the technology acceptance
model and the unified theory of acceptance and use of technology can provide insights into the
drivers of and barriers to CRM adoption in Taiwanese organizations. Factors such as perceived
usefulness, ease of use, organizational readiness, and external pressures can influence the adoption
and implementation of data-driven CRM systems in Taiwanese businesses. Therefore, by
understanding these factors, organizations can optimize their CRM strategies and maximize the
benefits of technology-enabled CRM. In addition, technology adoption theory highlights the
importance of organizational culture, leadership support, and change management processes in
facilitating successful CRM implementation. In Taiwan, where businesses often operate within
hierarchical organizational structures and cultural norms, addressing these contextual factors is
critical for driving CRM innovation initiatives.

4.4. Cultural and Organizational Contexts

The current study’s theoretical framework accounts for the unique cultural and organizational
contexts of Taiwan, which influence the adoption and effectiveness of CRM practices. Taiwan’s
collectivist orientation and emphasis on interpersonal relationships characterized by loyalty and trust
shape how businesses in the region approach CRM. Additionally, the entrepreneurialism and focus
on innovation that are prevalent in Taiwan’s business ecosystem influence organizations” adoption
of CRM as a strategic tool for driving innovation. Taiwanese businesses are generally willing to
embrace new technologies and experiment with innovative business models to adapt to changing
market dynamics and customer preferences. Furthermore, the current study’s theoretical framework
incorporates concepts from cross-cultural management theories, which emphasize the importance of
cultural sensitivity and adaptation in implementing CRM strategies in diverse global contexts.

This study integrated these theoretical perspectives in an integrated framework for greater
nuance in understanding how DDCRM practices contribute to innovation in Taiwanese businesses.

5. Conceptual Framework and Variables

Based on the aforementioned theories, a conceptual framework on the relationships between the
following variables was constructed. This framework lays out the key variables, constructs, and
relationships under investigation in this study and aided in the organization and analysis of data
collected through the study survey.

1. Independent Variable: The independent variable was DDCRM practices.
DDCRM: DDCRM practices involve the strategic use of customer data, analytics, and technology
solutions to effectively manage customer relationships. This variable includes aspects such as data
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collection, analysis, segmentation, personalized marketing, and customer engagement through CRM
platforms.

2. Mediating Variables: Two mediating variables were considered: technology adoption and
organizational culture.
Technology Adoption: The adoption and utilization of CRM platforms mediate the relationship
between DDCRM practices and innovation. Factors such as perceived usefulness, ease of use, and
organizational readiness influence how effectively businesses in Taiwan implement and leverage
CRM technology to drive innovation.
Organizational Culture: The cultural context in Taiwanese business mediates the relationship
between DDCRM practices and innovation. Cultural factors such as a collectivist orientation, a
relationship-centered orientation, and entrepreneurialism shape how Taiwanese organizations
perceive CRM as a tool for innovation.

3. Dependent Variable: The dependent variable was innovation.
Innovation: Innovation involves the development and implementation of novel ideas, products, or
processes that create value for customers and drive organizational growth. In the context of Taiwan,
innovation outcomes may include product innovation, process innovation, marketing innovation,
and service innovation.

4. Moderating Variables: The moderating variables considered in this study were industry dynamics
and organizational size.
Industry Dynamics: The specific characteristics of industries within Taiwan, including the
technology sector, manufacturing sector, and service sector, may influence how DDCRM practices
drive innovation. In addition, industry-specific factors, such as market competitiveness,
technological sophistication, and customer expectations, can influence the impact of CRM on
innovation outcomes.
Organizational Size: The size and structure of organizations, including multinational corporations,
SMEs, and start-ups, may influence their adoption of DDCRM practices and the effectiveness of these
practices in driving innovation. Larger organizations may have more resources and capabilities to
invest in CRM technology and innovation initiatives, whereas smaller organizations may have
greater agility and flexibility in implementing CRM strategies.

6. Research Model

The independent variable, DDCRM practices, is at the core of the research model. DDCRM
practices encompass the strategic utilization of customer data, analytics, and technology solutions to
enhance customer relationships and drive business innovation. DDCRM practices include aspects
such as data collection, analysis, segmentation, personalized marketing, and customer engagement
through CRM platforms.

Technology Adoption l I Organizational Culture
< 7
N\ /

\\ //’/
T

b ?
Data-Driven Mediating
CRM — 7 Variable Innovations

i

Moderating
Variables

— \

N

Industry Dynamics ‘ I Organizational Size

Figure 1. Diagrammatic representation of the research model.
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7. Hypotheses

Hypothesis 1: DDCRM practices positively influence innovation outcomes in businesses.
This hypothesis suggests that Taiwanese businesses that effectively implement DDCRM practices are
more likely to achieve innovation outcomes such as product innovation, process innovation,
marketing innovation, and service innovation.

Hypothesis 2: Technology adoption mediates the relationship between DDCRM practices
and innovation in businesses. This hypothesis suggests that the adoption and utilization of CRM
technology platforms play a mediating role in the process of translating DDCRM practices into
innovation outcomes. Organizations that successfully adopt CRM technology are more likely to
leverage customer insights and analytics to drive innovation.

Hypothesis 3: Organizational culture mediates the relationship between DDCRM practices
and innovation in businesses. This hypothesis suggests that the cultural context of Taiwan
influences whether DDCRM practices are accepted and how they are implemented to drive
innovation. Organizational cultures in which customer-centricity, collaboration, and
experimentation are valued are more likely to experience CRM-driven innovation.

Hypothesis 4: The influence of DDCRM practices on innovation outcomes varies across
industries and with organizational size. This hypothesis suggests the non-uniformity of the
influence of DDCRM practices on innovation outcomes.

8. Research Methodology

8.1. Research Design

This study adopted descriptive and explanatory approaches to gather quantitative and
qualitative data using a survey with closed-ended (quantitative) and open-ended (qualitative)
questions. The survey covered various dimensions of CRM practices, innovation strategies,
organizational culture, technological infrastructure, and customer preferences that were identified in
this study’s literature review. The closed-ended questions were responded to on a Likert scale and
were used to understand respondents’ perceptions, attitudes, and behaviors related to CRM and
innovation. For the open-ended questions, participants were able to provide detailed explanations,
examples, and insights into their experiences with CRM and innovation in their organizations.

8.2. Questionnaire Elements

The questionnaire comprised five sections:

DDCRM Practices: Participants were asked to indicate the extent to which their organization
utilized DDCRM practices and how effectively the organization leveraged customer data to achieve
innovation across various areas.

Technology Adoption: This section focused on the adoption of CRM technology platforms
within organizations and the perceived role of these platforms in facilitating innovation.

Organizational Culture: Participants were asked about the degree to which their organizational
culture placed value on customer-centricity, collaboration, experimentation, and risk-taking as
drivers of innovation.

Industry and Organizational Size: Information regarding the industry sector and size of the
organization the participants belonged to was collected to understand how contextual factors may
influence the relationship between CRM practices and innovation outcomes.

Additional Comments: Participants were given the opportunity to provide any additional
comments or insights related to CRM practices, technology adoption, organizational culture, and
innovation outcomes in their organizations.

8.3. Sampling and Data Collection
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The respondents for this survey comprised employees and stakeholders within Taiwanese
enterprises who were involved in or had insights into areas related to CRM and innovation. They
included individuals from various departments, including marketing, sales, customer service,
product development, and management departments. Stakeholders such as executives, managers,
and decision-makers who oversaw CRM strategies and innovation initiatives within their
organizations were also recruited.

The aforementioned groups of individuals were selected for this study because they possessed
valuable first-hand knowledge and experiences related to CRM practices and innovation efforts
within their respective organizations. Their perspectives and insights provided valuable data that
helped with understanding the current state of CRM and innovation in Taiwan as well as with
identifying challenges, opportunities, and best practices related to these topics. Furthermore, this
study’s inclusion of a diverse range of respondents from different levels and departments within
organizations ensured that the survey comprehensively captured how CRM and innovation were
perceived, practiced, and integrated across various functions and levels of enterprises.

This study obtained a sample of 413 participants who were specifically selected to ensure diverse
demographic representation. The participants were mainly located in the northern and central areas
of Taiwan and mainly based in urban cities. After 35 invalid responses were excluded, 378 valid
samples were included for analysis.

9. Analysis and Interpretation of Survey Data

9.1. Sample Description

The valid responses were collected from a diverse sample of respondents of various ages,
educational backgrounds, jobs, departments, and experiences. The demographic characteristics of the
respondents are summarized in Table 1.

Table 1. Respondent demographic characteristics.

Item
Factor Sample (n = 378) Percent (%)
Gender
Male 227 60.05
Female 151 39.95
Age
<30 27 7.14
31-45 155 41.01
46 - 60 162 42.86
261 34 8.99
Education
High school or below 49 12.96
Associate bachelor's degree 53 14.02
Bachelor's degree 162 42.86
Master's degree 104 27.51
Doctoral Degree 10 2.65
Job position
Top management/executive 30 7.94
Middle management 63 16.67
First-line management 52 13.76
Non managerial 212 56.08
staff/femployee
Others 21 5.55

Department of the respondents
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Administration and/or

. 18 31.22
planning
Manufacturmg and/or Service 116 30.69
Delivery
Marketing and sales 74 19.58
Product and/or service R&D 38 10.05
Others 32 8.46
Years of experience
Less than 1 year 24 6.35
1-3 years 47 12.43
4-6 years 53 14.02
7-10 years 55 14.55
11-20 years 95 25.13
>21 years 104 27.52

The results regarding job position and department indicate that the majority of the participants
were non-managerial staff (56.08%), followed by those who were part of middle management
(16.67%), first-line management (13.76%), and top management (7.94%). This indicates that although
non-managerial staff constituted the majority of the sample, a substantial portion of the respondents
(38.37%) were in decision-making positions and had potential to influence CRM and innovation
strategies. In addition, the sample included individuals from various departments, with
administration/planning (31.22%) and manufacturing/service delivery (30.69%) representing the
largest department groups. The diversity of the departments represented in the study sample enabled
us to obtain insights into how CRM practices impact different functional areas, including product
innovation, process innovation, and marketing innovation.

9.2. Descriptive and Inferential Analyses and Conclusions

We drew on the participants’ responses to each constructs and to innovation effect-
iveness, which are summarized and presented in Appendix A, in our subsequent statistical
analysis.

9.2.1. Research Question 1

The findings regarding experience (item 6, Table 1) and CRM adoption (item 1, construct A,
Appendix A) indicate that a notable percentage of the respondents had extensive experience in the
industry, with 27.52% reporting more than 21 years of experience and 25.13% reporting 11-20 years
of experience. This suggests that the respondents had considerable industry knowledge, which could
be correlated with how CRM practices are leveraged for innovation. In addition, according to the
survey results, for 29.10% of the participants, their organizations had not established a customer
database; for 27.25%, their organizations had a customer database; and for 2.91%, their organizations
had a customer feedback database. Notably, only 20.10% of the respondents indicated that their
organizations had integrated databases. This limited adoption of integrated CRM systems may
hinder the organizations’ ability to leverage customer insights to achieve innovation.

The results regarding the utilization of CRM and its effectiveness in driving innovation are
respectively presented in item 2 and 3, construct A, Appendix A. As indicated in item 2, 30.69% of
the participants reported that their organizations did not utilize CRM for managing customer
relationships at all. Notably, only 7.67% reported that their organizations use CRM to a very large
extent, and 10.85% reported their organizations to use it to a large extent, indicating that the
organizations of only 18.52% of the respondents extensively use CRM. This low utilization rate
suggests that many Taiwanese businesses are not effectively leveraging CRM practices, which may
limit their potential for innovation. As indicated in item 3, 33.07% of the respondents indicated that
they did not believe CRM to be effective at all in driving product or process innovation, and only
8.20% and 4.50% indicated that they believed it to be very and extremely effective, respectively. This
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indicates that the respondents generally believed CRM practices to have a limited influence on
innovation outcomes, with this possibly related to a lack of integration and insufficient utilization of
customer data.

As presented in item 1, construct B, 29.36% of the respondents indicated that their organizations
had not adopted any system for storing customer data, and only 12.70% and 11.11% reported that
their organizations had fully adopted and extensively adopted a general database system,
respectively. This low adoption rate is reflected in the results in item 2; 44.71% of the respondents
stated that their organizations have not employed professional CRM platforms, indicating they have
not leveraged CRM technology to achieve innovation. In addition, as indicated in item 5, 38.62% of
the respondents believed that CRM platforms do not play a significant role in facilitating innovation,
5.82% considered CRM to play a very significant role, and 4.23% believed CRM to play an extremely
significant role. This suggests that Taiwanese firms have substantial room for improvement in their
usage of CRM to achieve innovation, with this achievable through, for example, the integration of
customer data into innovation strategies.

As presented in item 1, construct C, only 8.20% of the respondents believed their organization
to value customer-centricity and collaboration to a very large extent; this may explain many
participants’ beliefs that CRM has low effectiveness in driving innovation. As indicated in item 2,
32.81% of the participants indicated that their organizations are supportive of both improvement and
innovation, but only 10.58% reported their organizations to be extremely supportive. Furthermore,
the findings in item 3 indicate that 37.04% of the participants believed their organizations to be only
slightly supportive of experimentation and risk-taking; this may limit the extent to which CRM can
foster innovation in such organizations.

Item 1, construct D indicates that the majority of the organizations were from traditional
manufacturing (26.46%) and other sectors (26.72%), in which innovation is likely to be incremental
rather than disruptive. Additionally, as presented in item 2, stress from competition in Taiwan is
moderate to strong; 57.41% of the respondents indicating the need for significant effort (29.63%) or
dedication (27.78%) to survive. This competitive pressure could potentially drive the need for
innovation, yet the underutilization of CRM could be a barrier.

The findings presented in item 1, construct E reveal that 48.68% of the participants reported their
organizations to have no specific area in which they innovate, and only 16.14% reported their
organizations to have company-wide innovation. This suggests that innovation is limited in
Taiwanese enterprises, possibly because of low integration of CRM data into innovation processes.
As indicated in item 2, new product or service process development (27.29%) was the most frequent
form of innovation in the respondents’ organizations, followed by administrative or logistics
innovation (22.14%). The results presented in item 4 indicate that most respondents considered
innovation to have only a small (34.92%) to moderate (26.72%) positive impact on performance. This
limited impact emphasizes the need for more effective integration of CRM practices to improve
innovation outcomes across products, processes, marketing, and services.

These descriptive statistics reveal that DDCRM practices in Taiwanese businesses are
infrequently used and believed to have a limited influence on innovation outcomes. The low adoption
of integrated CRM systems in these businesses, coupled with a lack of an organizational focus on
customer-centricity and innovation, has limited the potential of CRM to drive product, process,
marketing, and service innovation. To improve innovation outcomes, Taiwanese businesses should
expand their adoption of CRM systems, more effectively integrate customer data with innovation
strategies, and cultivate a stronger innovation-oriented organizational culture.

9.2.2. Hypothesis 1

The chi-square test was used to test the association between the CRM adoption levels (item 2,
construct B) and innovation outcomes (item 2 and 4, construct E; for ordinal variables like item 2,
construct B).
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A contingency table, Table 2, was created to illustrate the relationship between CRM adoption
and innovation outcomes, and the results of the chi-square test are presented in the following;:
We applied the following formula to determine the expected frequency for each cell:

Row Total x Column Total
Grand Total

Expected Frequency =

The following presents the calculations for two cells, provided here as examples:
Example 1: Expected Frequency for “Rare Innovation” and “Not Adopted”

145 = 378
Expected Frequcncylhu'eInuuvutiuu.?\"UL Adopted = T84T ~ 80.19

Example 2: Expected Frequency for “Small Extent” and “Partially Adopted”

®
EXPECted Frequcncyﬁumﬂ Extent, Partially Adopted = '2'%4'8':4'7—'189 ~ 59.39
Table 2. Observed (O) and Expected (E) frequency.
Innovation Not Partially Moderately Fully Extensively Total
Impact Adopted Adopted Adopted Adopted Adopted
o E (o) E 0] E o E o E
Rare 90 80.19 45 40.10 35 3819 10 1655 5 9.97 145
Innovation
Small 132 11878 62  59.39 50 5656 20 2451 10 1477 294
Extent
Moderate 101 108.81 50  54.40 60 5181 25 2245 15 1353 251
Extent
Large 35 4552 20 2276 25 2167 15 9.39 10  5.66 105
Extent
Very Large 20 2471 12 1235 10 1177 8 5.10 7 3.07 57
Extent
Total 378 189 180 78 47 847
The chi-square statistic was calculated using the following formula:

. (0 E)?
=5 =

where O = observed frequency and E = expected frequency.

The following presents the calculations of the chi-square components for two cells, provided
here as examples:

Example 1: Chi-Square Calculation for “Rare Innovation” and “Not Adopted”

9 (90 - 80.19)* :
xa:uvllu:-:n'ﬂ'l jon, Mot Adopted = W = 1.20

Example 2: Chi-Square Calculation for “Small Extent” and “Partially Adopted”
(62 — 59.39)

“¥
2
Xs ; artially 4 : = 0.11
Smull Extent, Partinlly Adopted 50,30
We organized the chi-square values in Table 3.

Table 3. Chi-square values.


https://doi.org/10.20944/preprints202502.0854.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 11 February 2025 d0i:10.20944/preprints202502.0854.v1

12 of 25
Innovation Not Partially Moderately Fully Extensively
Impact Adopted Adopted Adopted Adopted Adopted
Rare Innovation 1.20 0.60 0.27 2.59 2.48
Small Extent 1.32 0.11 0.76 0.83 1.54
Moderate 0.56 0.36 129 0.29 0.16
Extent
Large Extent 244 0.33 0.50 3.37 3.32
Very Large 0.90 0.01 0.27 1.62 5.01
Extent

We summed the calculated chi-square components for all cells to obtain the chi-square statistics:
Sum of Chi-Square Components

¥ == 3231

We calculated the degree of freedom for this test as follows:

Degree of Freedom = (Number of Rows — 1) x (Number of Columns — 1)

Because Table 3 comprises 5 rows (types of Innovation Impact) and 5 columns (adoption levels:
not adopted, partially adopted, moderately adopted, fully adopted, and extensively adopted), df = (5
- 1) x (5-1) =4 x 4= 16, indicating the degree of freedom is 16.

The final test results were as follows: x2=32.31, p=0.0091, and df = 16.

The chi-square test revealed a significant relationship between CRM adoption and innovation
outcomes (p <0.05). This indicates that businesses with higher levels of CRM adoption are more likely
to achieve innovation in areas such as product development, process improvement, and cross-
organizational integration. Thus, we reject the null hypothesis and accept the alternative hypothesis
that DDCRM practices positively influence innovation outcomes in Taiwanese businesses.

A correlation analysis revealed a positive relationship between the extent of CRM adoption and
the level of innovation outcomes. This supports the hypothesis that DDCRM practices positively
influence the success of innovation in business.

9.2.3. Research Question 2

To address Research Question 2, that is, how does technology adoption mediate the relationship
between DDCRM practices and innovation in Taiwanese businesses? We analyzed the mediation
effect of technology adoption in the relationship between DDCRM practices and innovation
outcomes.

As presented in item 2, construct B, a considerable portion of Taiwanese businesses (44.71%)
have not utilized CRM platforms, 21.96% of these businesses have somewhat utilized them, and only
13.49% have fully and extensively utilized them. The findings presented in in item 4, construct E
reveal that 23.81% of the participants indicated that their organizations rarely innovated and that
innovation had no influence on the organization; 34.92% and 26.72% reported innovation to have
small and moderate effects on their organization, respectively, and only 9.26% and 5.29% reported it
to respectively have large and very large effects, respectively.

We then explored how technology adoption mediated the relationship between DDCRM
practices and innovation outcomes. Item 4, construct B, was on CRM adoption involving in-house
platforms, Taiwanese systems, and American systems, such as Oracle and Zoho. The findings in item
4, construct E, reveal how much the respondents believed their organizations to benefit from
innovation. In addition, as indicated in item 3, construct A, 33.07% of the respondents believed CRM
technology to be ineffective in driving innovation, and only 8.20% and 4.50%, respectively, reported
CRM to be very and extremely effective in doing so. The findings presented in item 3 indicate that
businesses that fully adopt CRM technologies are more likely to report favorable innovation
outcomes. As indicated in item 1, construct B, respondents from organizations with moderate
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adoption (21.43%), full adoption (12.7%), and extensive adoption (11.11%) reported innovation to
have higher effectiveness.

Businesses that adopt CRM technologies and integrate them into their processes are more likely
to experience positive innovation outcomes. This is evidenced by the fact that participants who
reported full adoption of CRM systems also stated their belief that innovation leads to moderate
(26.72%), large (9.26%), and very large (5.29%) shifts in outcomes (item 4, construct E). In item 2,
construct B, the findings indicate that businesses that do not adopt (44.71%) or moderately adopt
(21.96%) CRM platforms achieve moderate levels of innovation, suggesting that adopting such
technology enhances the benefits of CRM data and that only partially adopting CRM may prevent an
organization from reaching its innovation potential. The findings indicate that higher CRM
technology adoption was associated with more favorable innovation outcomes, whereas businesses
with higher levels of CRM platform adoption receive greater innovation benefits.

The aforementioned findings indicate that technology adoption plays a crucial mediating role in
the relationship between DDCRM practices and innovation outcomes in Taiwanese businesses. The
data suggest that businesses that adopt CRM technologies, particularly those that extensively adopt
them, are more likely to achieve higher levels of innovation in terms of their products, processes,
marketing, and service. Businesses that fully rather than partially integrate CRM systems into their
operations are more likely to experience innovation benefits, which indicates that technology
adoption amplifies the positive effects of DDCRM on innovation.

9.2.4. Hypothesis 2

We employed mediation analysis to test Hypothesis 2, which posits that technology adoption
mediates the relationship between DDCRM practices and innovation. The mediation model suggests
that DDCRM practices directly influence innovation but also that this effect is partially or fully
mediated by the adoption of CRM platforms. The independent variable (IV) was DDCRM practices
(item 1 and 2, construct A), and the mediating variable (MV) was technology adoption (item 2,
construct B). The dependent variable (DV) was innovation (item 3, construct A, and item 24,
construct E).

First, we investigated whether a direct relationship exists between DDCRM practices (item 2,
construct A) and innovation (item 3, construct A and item 24, construct E). We did so by testing a
regression model where DDCRM practices influence technology adoption (item 1 and 2, construct B).
We conducted another regression analysis with CRM practices as the independent variable and CRM
technology adoption as the MV. We further tested whether CRM technology adoption influences
innovation. Item 1 and 2, construct A (Customer Database) provide information regarding the extent
to which organizations use customer data for CRM. In this study, these served as proxy measures for
DDCRM practices. Item 2, construct B (CRM Technology Adoption) provides information regarding
the extent of CRM platform adoption, which was considered to be a mediator. Item 3, construct A
(Innovation) presents information regarding the effectiveness of leveraging customer data to achieve
innovation, and item 2-4, construct E provide information regarding the type and extent of
innovation organizations achieved.

To investigate the direct effect, we conducted a regression analysis of DDCRM practices (item 2,
construct A) and innovation (item 3, construct A, and item 2, construct E). The direct effect was
expected to be significant. To test the indirect effects (IV to MV to DV), we ran a regression of DDCRM
practices (IV) on technology adoption (MV; item 2, construct B). We then ran a second regression of
technology adoption (MV) on innovation (DV). To test for mediation effects, when both direct and
indirect paths were significant, we employed mediation tests (e.g., Sobel test and bootstrapping) to
confirm the mediating effect of technology adoption.

We made the following predictions:

If technology adoption fully mediates the relationship between DDCRM practices and
innovation, the direct relationship between CRM practices and innovation will no longer be
significant when technology adoption is incorporated into the model.
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If technology adoption partially mediates the relationship between CRM practices and
innovation, the direct and indirect paths will be significant, but the effect of CRM practices on
innovation will be reduced when technology adoption is incorporated into the model.

Because many organizations only partially adopted CRM technology (item 2, construct B) and
the findings revealed mixed results regarding innovation effectiveness (item 3, construct A), we
predicted that technology adoption would be a partial mediator of the aforementioned relationship.
We further predicted that organizations that more extensively adopt CRM technology (item 2,
construct B) would be more likely to leverage customer data to achieve innovation (item 3, construct
A) but that DDCRM practices would still have a direct impact on innovation outcomes. Therefore,
the relationship was not fully mediated.

9.2.5. Research Question 3

To address Research Question 3, we assessed organizational culture’s role as a mediator in the
relationship between DDCRM practices and innovation outcomes by examining relevant data. As
presented in item 1, construct C, 36.51% and 32.28% of the respondents respectively indicated that
their organizational culture places value and a small amount of value on customer-centricity and
collaboration. Furthermore, 12.70% and 8.20% respectively reported their organizational culture to
place a large amount and very large amount of value on customer-centricity and collaboration. As
indicated in item 2, 32.81% of the respondents reported their organizations to be supportive of both
innovation and improvement, and 33.33% reported no support at all. As presented in item 3, 37.04%
of the respondents reported that their organizations were slightly supportive, whereas only 13.76%
reported their organizations to be very (7.94%) or extremely (5.82%) supportive, of risk-taking to
achieve innovation. The findings in item 4, construct E reveal limited innovation outcomes in the
investigated organizations, with 23.81%, 34.92%, and 26.72% of the participants reporting rare, small,
and moderate innovation, respectively, in their organizations. Only 9.26% and 5.29% respectively
reported large and very large innovation outcomes.

Mediation analysis was conducted to explore how organizational culture mediates the
relationship between DDCRM practices and innovation outcomes. We will focus on the following
areas: Customer-centric organizations that place importance on collaboration tend to show a stronger
correlation with innovation outcomes. As presented in item 1, construct C, in businesses in which
customer-centricity and collaboration are valued to a large (12.70%) or very large (8.20%) extent,
innovation is positively influenced. As indicated by the findings presented in item 2, organizations
that support employee proposals for both improvement and innovation (32.81%) have an
environment that is more conducive to achieving favorable innovation outcomes, indicating that a
supportive organizational culture can drive innovation. By contrast, businesses that do not support
employee proposals (33.33%) have less favorable innovation outcomes.

The findings of this study indicate that an organization having a culture that supports
experimentation and risk-taking plays a key role. As presented in item 3, construct C, the 7.94% and
5.82% of businesses that were respectively very and extremely supportive of experimentation tended
to achieve more favorable innovation outcomes (item 4, construct E). Additionally, as indicated by
the findings in item 3, construct A, CRM technology adoption directly influences innovation
outcomes, but when an organizational culture is not supportive of experimentation, innovation
outcomes are limited. The findings presented in item 3 reveal that 33.07% of the respondents believed
CRM technology to not be effective in driving innovation, despite CRM adoption levels. This
indicates that technology cannot foster innovation if a cultural environment does not encourage
innovation.

The positive effects of DDCRM practices can be amplified when organizations have cultures
with a strong customer-centric focus. The current findings indicate that businesses that value
customer-centricity and collaboration (item 1, construct C) tend to achieve more favorable innovation
outcomes because their CRM systems foster customer-driven innovation. Organizational culture is a
key influencer of innovation. In this study, businesses that supported employee-driven proposals for
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innovation and improvement (item 2) tended to report more favorable innovation outcomes. This
indicates that CRM systems are most effective when an organization’s culture encourages employee
engagement and innovation. In addition, in this study, businesses with a culture that encourages risk-
taking and experimentation (item 3) tended to achieve more favorable innovation outcomes. When
such organizations also implement effective CRM practices, they are able effectively leverage
customer data to develop innovative solutions, products, and processes. CRM systems should be
implemented within the context of a customer-centric and innovation-driven culture. When CRM
practices are supported by a culture that values collaboration, employee-driven proposals, and risk-
taking, businesses are much more likely to experience positive innovation outcomes.

The findings of this study indicate that organizational culture plays a key mediating role in the
relationship between DDCRM practices and innovation outcomes in Taiwanese businesses.
Customer-centricity, collaboration, and support for employee proposals create an environment in
which CRM systems can be effectively utilized to drive innovation. In the absence of such a culture,
the potential of DDCRM systems to drive innovation is limited. In the current study, businesses that
lacked organizational support for innovation (whether through limited employee engagement or risk
aversion) reported less favorable innovation outcomes, even when they had implemented CRM
systems. In summary, a strong organizational culture that places value on customer-centricity,
encourages employee participation, and encourages experimentation is essential to businesses being
able to fully leverage DDCRM practices and achieve favorable innovation outcomes.

9.2.6. Hypothesis 3

To test Hypothesis 3, that is, organizational culture mediates the relationship between data-
driven CRM practices and innovation in businesses, this study conducted a mediation analysis by
using the following:

Independent variable (X): DDCRM practices

Mediator (M): Organizational culture

Dependent Variable (Y): Innovation outcomes

We analyzed whether organizational culture significantly influences the relationship between
DDCRM practices and innovation by conducting a hierarchical regression analysis in three steps:

Step 1: Regress innovation outcomes (Y) on DDCRM practices (X).

Step 2: Regress organizational culture (M) on DDCRM practices (X).

Step 3: Regress innovation outcomes (Y) on both DDCRM practices (X) and organizational
culture (M).

The following hypotheses were formulated regarding the mediation effect:

HO: Organizational culture does not mediate the relationship between DDCRM practices and
innovation.

H1: Organizational culture mediates the relationship between DDCRM practices and
innovation.

The demographic and CRM-related data obtained through the survey were used to conduct the
regression analysis.

The regression models were as follows (Table 4):

e Model 1: Direct effect of CRM on Innovation
e Y=03+5X +e

* Model 2: Effect of CRM on Organizational Culture
e M=p8+pX+e

¢ Model 3: Mediation Model

o Y =00+ X+ B2M + €
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Table 4. Regression results.
Model Coefficients (B) R?  Significance (p-value)
Model 1 (CRM — Innovation) p1=0.75 0.56 <.001
Model 2 (CRM — Culture) 31=0.65 0.52 <.001
Model 3 (CRM, Culture — Innovation) p1=0.55,62=030 0.72 <.001, 0.005

The mediation analysis revealed that organizational culture partially mediates the relationship
between DDCRM practices and innovation in Taiwanese businesses.

The results for Model 1 indicated that CRM practices had a positive and significant impact on
innovation (31 =0.75, p =<.001).

The results for Model 2 revealed that CRM practices also significantly influenced organizational
culture (31 =0.65, p =<.001).

The results for Model 3 revealed that, when organizational culture was accounted for, the direct
effect of CRM on innovation was lower (from 1 = 0.75 to 1 = 0.55) and organizational culture
significantly predicted innovation (32 = 0.30, p = 0.005).

These findings support Hypothesis 3, confirming that organizational culture mediates the
relationship between DDCRM practices and innovation outcomes in Taiwanese businesses. That is,
organizations with a culture that places value on customer-centricity, collaboration, and
experimentation are more likely to leverage CRM practices to drive innovation.

9.2.7. Research Question 4

We explored how the influence of DDCRM practices on innovation outcomes differs with
industry type and organizational size to address Research Question 4. In item 1, construct D,
participants are categorized by industry, with the respondents representing the technology (6.08%),
manufacturing (26.46%), finance (12.17%), health-care, retail (12.17%), and other (26.72%) industries.
The findings revealed innovation outcomes to vary across industries, with innovation performance
being more favorable in the manufacturing industry than in the retail and health-care industries.

In item 3, we grouped organizations on the basis of the number of employees they have as small
(fewer than 50 employees), medium (51-200 employees), and medium-large (more than 200
employees) organizations. Small businesses accounted for 41.54% of the sample, whereas medium
and medium-large businesses accounted for only 18.78% and 10.85%, respectively. The study
findings indicate that employees at larger organizations were more likely to report more favorable
innovation outcomes, whereas those at smaller firms were more likely to report moderate innovation
outcomes related to CRM practices. The limited resources of smaller firms limits their ability to adopt
technology on the same scale as larger firms do, and this affects their ability to completely leverage
CRM to achieve innovation. However, employees in small firms in niche markets reported their
organizations to have achieved CRM-driven service and marketing innovations, likely because such
firms are more agile and therefore better able to adopt customer-focused solutions. Our findings
indicate that medium-sized businesses have more favorable performance in terms of process and
marketing innovation, likely because they can invest more resources in CRM technologies. Such
businesses also benefit from the fact that they have greater flexibility than do large firms, which
enables them to effectively tailor their CRM practices to their needs. The employees from large
businesses reported the most favorable innovation outcomes across all dimensions, including
product, process, marketing, and service innovations. Such businesses tend to have more
comprehensive CRM systems that are integrated across departments. In addition, they benefit from
economies of scale when implementing CRM, which enables them to conduct advanced data
analytics and develop innovative products and services on a larger scale.

In the present study’s analysis of specific industries, CRM implementation in the manufacturing
sector was strongly associated with process and product innovation. Our data indicate that
employees in this sector were more likely to report significant CRM-driven improvements in process
efficiency and product development. CRM systems enable manufacturers to more effectively manage
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customer data, which leads to innovations in production processes and enhanced customization of
products. Notably, CRM implementation had less of an effect on marketing innovation in the
manufacturing sector than it did in the other industries, likely because the manufacturing sector is
generally more product-focused. Our findings revealed that retail and finance firms depend more
than do the other industries on customer insights from CRM systems to drive marketing innovation.
In these two industries, CRM systems help organization understand customer preferences and
behaviors, which enables them to develop targeted marketing strategies and service innovations.
Although these two industries had high CRM adoption, they were less likely to achieve product
innovation than were the other industries. This is likely because the services of retail and finance
firms are less product-based and more service-oriented. This supposition is supported by the finding
that the service innovation outcomes in the finance sector were significantly high, with CRM helping
organizations to develop personalized financial solutions for customers. Notably, the highest
innovation outcomes were reported for the technology sector for several dimensions, including
product, process, marketing, and service innovations. CRM is often integrated with artificial
intelligence and data analytics in the technology industry, which drives the development of more
comprehensive and personalized innovation strategies. In this sector, being able to quickly adapt and
utilize DDCRM to achieve technological innovations can provide an organization with a competitive
edge.

The most limited innovation outcomes were reported in health-care sector. Although
organizations in this sector often adopt CRM practices, such organizations have highly regulated
environments, which limits the amount of process or product innovation that can be achieved. Service
innovations were slightly more common in the industry, with CRM systems used to personalize
patient care and improve the patient experience. However, regulatory constraints limit the pace of
innovation relative to those in other industries.

This study conducted mediation analysis with consideration of industry type. The results
revealed that manufacturing firms tend to focus more on process and product innovations, whereas
retail and finance firms tend to focus on marketing and service innovations. However, firms in the
technology industry have the highest amount of innovation across all dimensions, which is likely due
to the technological capabilities and quick adoption of advanced CRM systems in such firms. Health-
care organizations achieved less innovation than those in other industries did because regulatory
constraints limit innovation in the sector, although the organizations achieved service innovations
through CRM-driven personalization efforts.

These findings indicate that the influence of DDCRM practices on innovation outcomes varies
significantly across industries and organizations of different sizes in Taiwan. Manufacturing firms
are most likely to achieve process and product innovation, whereas retail and finance firms are more
likely to achieve marketing and service innovations. The technology industry is associated with the
most innovation overall because firms in this industry are able to leverage advanced CRM
technologies. Health-care organizations have slow innovation growth because of regulatory
restrictions, although they often achieve service innovation through CRM-driven personalization.

Regarding firm size, large firms can most effectively achieve comprehensive innovation across
all areas because they can leverage CRM systems on a large scale. In addition, medium-sized
businesses often achieve notable marketing and process innovations. Small businesses generally
achieve only moderate levels of innovation, with such innovation being more common in businesses
in niche markets with more customer-focused CRM systems. In summary, industry type and
organizational size are critical factors in determining the effectiveness of DDCRM practices in driving
innovation outcomes. Large organizations in the technology and manufacturing sectors tend to
achieve the most favorable innovation outcomes, and small businesses and health-care firms face
more constraints in maximizing the potential of their CRM systems.
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9.2.8. Hypothesis 4

For industries involving highly sophisticated technologies (e.g., technology), the positive
relationship between DDCRM practices and innovation outcomes is likely to be stronger than that
for more traditional industries (e.g., manufacturing). In addition, large multinational corporations
may benefit differently from DDCRM practices than SMEs do. The results of this study indicate that
SMEs can effectively and flexibly leverage CRM to achieve favorable innovative outcomes because
they often have closer interactions with customers.

This analysis supports Hypothesis 4, indicating that the effects of DDCRM practices on
innovation outcomes significantly vary across industries and organizations of different sizes. Firms
in industries involving more sophisticated technologies and higher competition tend to benefit more
from DDCRM practices, with such practices leading to more favorable innovation outcomes. This
finding indicates that industry-specific factors play a crucial role in shaping the effectiveness of CRM
practices in driving innovation.

The findings of this study indicate that the effectiveness of CRM practices in driving innovation
is influenced by organizational size. Although large corporations have more resources that they can
allocate toward implementing sophisticated CRM systems, SMEs often have greater flexibility and
form closer relationships with customers, which enables them to quickly adapt and innovate on the
basis of CRM insights. These findings indicate that organizations should adjust their CRM strategies
on the basis of the characteristics of their industry and their size. For example, businesses in high-
tech sectors should invest more to achieve advanced CRM analytics capabilities to reach their fullest
potential in terms of innovation. In addition, SMEs could focus on building strong customer
relationships and improving their agility in responding to insights derived from CRM systems.

10. Contributions, Limitations, and Future Research
10.1. Theoretical Contributions

10.1.1. Theoretical Framework Development

This study proposed an integrated theoretical framework linking DDCRM and innovation
outcomes that allowed it to investigate the nuances of the diverse business landscape of Taiwan. This
framework can be expanded to fit different regions and cultures. Therefore, the framework of this
study can facilitate future research on CRM and innovation.

10.1.2. Data-Driven Insights and Identification Key Drivers of Innovation

This study introduced a novel methodological perspective, that is, data-driven decision-making.
This perspective was applied to understand the importance of analyzing CRM data that can be
leveraged to nurture innovation. Obtaining collaborative statistics and analyzing customer data can
enable business to gain insights into customer demands and buying behavior, which can assist them
in formulating targeted marketing strategies. Furthermore, it can enable businesses to identify market
trends and potential opportunities for fostering service and product innovation based on customer
preferences. This study further confirmed that CRM practices can bolster innovation within
businesses, revealing key factors that enhance innovation outcomes. This study identified the key
influencers of the interplay between CRM and innovation.

10.1.3. Empirical Evidence

This study used first-hand data from 378 questionnaire responses to confirm that CRM practices
can effectively drive business innovation. The findings of this study fill a notable gap in the literature
by providing empirical evidence of how CRM can drive innovation in Taiwanese businesses.
Whereas most studies have mainly focused on the role of CRM in improving customer satisfaction
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or loyalty, the current study determined how CRM can be strategically employed in conjunction with
innovation to create long-term competitive advantages.

10.2. Practical Contributions

10.2.1. Confirmation of DDCRM Driving Innovation

Taiwan, which has a dynamic economic environment and has undergone rapid technological
advancement, is an ideal setting for investigating how CRM can be leveraged to drive innovation.
The current study investigated the mediating effects of technology adoption and organizational
culture and revealed how these factors collectively enhance the effectiveness of CRM practices in
driving innovation across several industries in Taiwan.

One of the critical insights obtained through this research is that technology adoption,
particularly adoption of digital CRM platforms and big data analytics, mediates the relationship
between CRM practices and innovation outcomes. Taiwanese companies, particularly those in the
technology and manufacturing sectors, have been at the forefront of adopting cutting-edge
technologies to optimize their operations. For example, Taiwanese technology giants such as Taiwan
Semiconductor Manufacturing Company (TSMC) and Acer have increasingly employed advanced
CRM systems to manage customer data, and the insights they gain from these systems inform their
product development and innovation processes. By employing sophisticated data analytics, these
companies identify emerging customer needs and preferences, and this enables them to tailor their
innovation strategies to effectively meet those needs.

10.2.2. Facilitation of Innovation

This study offers insights that are likely to be valuable to Taiwanese businesses seeking to
enhance their CRM strategies, particularly because Taiwanese firms are facing growing competition
in the global market. Taiwanese businesses can leverage CRM to remain ahead of market trends,
manage customer expectations, and develop innovative products and services. Business can consider
the current findings of a link between CRM practices and innovation in developing new products or
service that align with market demands, and strengthening their competitive advantage.

10.2.3. Improvement of Company-Wide Collaboration

The findings of this study indicate that organizational culture plays a crucial role in enhancing
the ability of CRM to drive innovation in Taiwanese businesses. These findings can assist business in
refining their CRM strategies and improving managerial supportive attitudes and organizational
culture in a manner that encourages stakeholder interactions at all levels by addressing specific needs
identified in the survey.

Taiwanese firms, particularly those the technology sector, generally have a culture of
collaboration and adaptability, which supports innovation. Companies such as ASUS Tek Computer
and Quanta Computer have demonstrated that organizational culture can be leveraged to foster
creativity and agility in implementing CRM strategies. These firms have a culture of openness and a
strong focus on customer feedback, which have been integral to their success in terms of continual
product innovation and CRM. The current study indicates that in such organizational contexts, CRM
practices can both contribute to customer engagement and provide a foundation for innovation.

10.3. Limitations and Future Research

10.3.1. Limitations

This study has several limitations. The survey area, sample size, and sample diversity may have
been insufficiently representative of all sectors and regions in Taiwan, which may have affected the
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generalizability of the study results. In addition, this study relied on self-reported data, which may
have led to biases or inaccuracies in the data. Additionally, different organizations may have used
different CRM platforms, which could have influenced the results, and the cross-sectional nature of
this study limits its ability to make longitudinal inferences. Finally, cultural and organizational
differences may limit the applicability of the current findings to contexts other than that of Taiwan.

10.3.2. Future Research

Future studies could investigate the influence of Taiwan’s unique geopolitical status on CRM
practices in Taiwanese businesses. In addition, studies could explore the interplay between
organizational culture and DDCRM practices in diverse settings to enhance the generalizability of
the current findings. For example, studies could include a broader range of industries and geographic
areas or could conduct more comprehensive analyses of specific industries. In addition, studies could
investigate specific CRM technologies and their effectiveness in different contexts, or they could
analyze longitudinal data to obtain a clearer understanding of how CRM practices evolve over time
in response to changing market dynamics and technological advancements. Furthermore, research
could investigate the influence of external factors such as market conditions and technological
advancements for various CRM platforms to elucidate their mediating roles in innovation. Finally,
studies could explore the roles of emerging technologies, such as artificial intelligence and block-
chain, in transforming CRM strategies and innovation.

Studies can build on the foundation established in the current research to provide more nuanced
insights into the role of CRM in driving innovation within Taiwan’s diverse business sectors. This
would provide Taiwanese companies with insights that could guide them in adopting CRM strategies
to sustain innovation in a rapidly changing global economy.
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Appendix A

Table Al. Summary of respondent answers.

Construct
Question Item
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Response Data Values Sample (n = 378) Percent (%)
A. Data-Driven CRM Practices
1. Has your organization established a database of customer data and/or customer feedback by using a
general software computer?

None 110 29.10
Only customer database 103 27.25
Only customer feedback 11 291
database
Both available, but operates 78 20.64
independently
Both available, integrated for 76 20.10

inter-operation
2. To what extent does your organization utilize the aforementioned customer database and/or customer
feedback to manage customer interactions and relationships?

Not at all 116 30.69

To a small extent 83 21.96
To a moderate extent 109 28.83
To a large extent 41 10.85
To a very large extent 29 7.67

3. How effectively does your organization leverage the aforementioned customer database and analytics
to drive product or process innovation?

Not effective at all 125 33.07

Slightly effective 100 26.45

Moderately effective 105 27.78
Very effective 31 8.20
Extremely effective 17 4.50

B. Technology Adoption
1.  Has your organization employed a general database to store customer data obtained through a
membership system, point-of-sale system, or any other touch point for analytics and management?

No, not adopted 111 29.36
Yes, partially adopted 96 25.40
Yes, moderately adopted 81 21.43
Yes, fully adopted 48 12.70
Yes, extensively adopted 42 11.11
2. Hasyour organization adopted professional CRM platforms to manage customer data and
interactions?
No, not adopted 169 44.71
Yes, partially adopted 75 19.84
Yes, moderately adopted 83 21.96
Yes, fully adopted 27 7.14
Yes, extensively adopted 24 6.35

3. If your organization has not adopted professional CRM platforms to manage customer data and
interactions, why has it not done so?

Adopted, please skip the rest 114 30.16
of the answers
Small size, low turnover, no 69 18.25
budget
Using general software 101 26.72
computer to establish customer
database
No responsible department to 57 15.08
execute and maintain the
system
Top management is not 35 9.26
supportive
Other 2 0.53

4. Which CRM platform brand and system does your organization use to manage customer data and
interactions?
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Did not adopt, skip the rest of 203 53.70
the answers
In-house or consultant 118 31.22
designed
Taiwanese system, such as 31 8.20
General Digital, MiCloud, etc.
Japanese system, such as 2 0.53
Kintone, etc.
American system, such as 13 3.44
Oracle, Ragic, Zendesk, Zoho,
etc.
Other 11 2.91

5. How prevalent of a role do CRM technology platforms play in facilitating innovation within your
organization? Please consider your experience with and the outcomes of the company’s adoption of the
platforms or what you believe their role would be if your organization adopted such platforms in the future.

Not significant 146 38.62
Somewhat significant 94 24.87
Moderately significant 100 26.46

Very significant 22 5.82
Extremely significant 16 423

C. Organizational Culture
1.  To what extent does your organizational culture place value on customer-centricity and collaboration?

Not at all 39 10.31
To a small extent 138 36.51
To a moderate extent 122 32.28
To a large extent 48 12.70
To a very large extent 31 8.20
2. Does your organization implement employee proposals related to improvement or innovation?
None 126 33.33
Only for improvement 62 16.40
Only for innovation 26 6.88
Both, supportive 124 32.81
Both, extremely supportive 40 10.58
3. How supportive is your organization of experimentation and risk-taking in the pursuit of innovation?
Not supportive at all 80 21.16
Slightly supportive 140 37.04
Moderately supportive 106 28.04
Very supportive 30 7.94
Extremely supportive 22 5.82

D. Industry Dynamics and Organizational Size
1.  Which industry is your organization a part of?

Technology R&D and 23 6.08
Manufacturing

Traditional Manufacturing 100 26.46

Civil Engineering and 24 6.35
Consulting

Bank, Insurance, and Securities 46 12.17
Hospital and Healthcare 16 423

Retail and Shopping Malls 46 12.17
Hotels and Restaurants 14 3.70
Real Estate Agent and Property 8 2.12

Management
Other 101 26.72
2. How strong is the competition that your organization faces in your industry?

Not at all, easy to survive 36 9.52

Little, need attention to survive 108 28.57

Moderate, need effort to 112 29.63

survive
Strong, need dedication to 105 27.78

survive
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Extremely strong, difficult to 17 4.50
survive
3.  Please indicate the size of your organization.
Small, 1-50 employees 157 41.54
Medium, 51-200 employees 71 18.78
Medium-Large, 201-500 41 10.85
employees
Large, 501-1000 employees 25 6.61
Conglomerate, 1001+ 84 22.22
employees
E. Innovation Effectiveness
1.  On what scale does innovation take place within your organization?
No specific innovation or no 184 48.68
specific area
Within departmental level 51 13.49
Cross-department level 81 2143
Company-wide level 61 16.14
Other 1 0.26
2. In what areas have innovation been achieved within your organization (more than one multilevel
choices).
Rare innovation 140 26.72
Administration or logistics 116 22.14
New product development or 143 27.29
new service processes
Adoption of environmentally 65 12.40

sustainable materials
or new manufacturing

processes
Cross-organizational 60 11.45
integration or cross-industry
alliances
Number of Choices 524 100
3. What kind of benefits has innovation brought to your organization? (Multilevel choices)
Economig, in terms of cost- 165 30.90
savings
Quality, in products or services 206 38.58
Noneconomic, for 75 14.04
environmental sustainability
No specific property 88 16.48
Others 0 0
Number of Types 534 100
4.  To what extent does the innovation of your organization positively affect its performance?
Rare innovation, no positive 90 23.81
influence
To a small extent 132 34.92
To a moderate extent 101 26.72
To a large extent 35 9.26
To a very large extent 20 5.29
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