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Abstract—Conceptualizing implementation of cloud platform
in the project management (PM) context is still rudimentary.
Previous studies have not empirically examined the role of
cloud-based information management platform in PM, and
their effect on project performance. Thus, developing such
support will illustrate the benefits of cloud platform
implementation. The primary objective of this study is to
evaluate how customer relationship management (CRM) can
enable innovation capabilities and then improve the project
performance by implementing cloud platform. This study
empirically investigated a sample of projects in the Taiwanese
industry. The structural equation modeling (SEM) approach
was used to validate the research model. The findings indicate
that implementation of cloud platform is associated with
customer relationship management. In addition, these analyses
suggest that customer relationship management has a positive
effect on innovation capabilities and then on project and
market performance.
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l. INTRODUCTION

Information technology (IT) plays an important role in
supporting the strategic goals of a company. It is important
for firms to innovate their products in a timely manner.
Globalization pressure has caused many firms to employ IT
to respond quickly to environmental changes and customer
demand and to reach enterprise goals. One source of value of
IT to the firm is through the creation of new business
processes, including the innovation process. IT can enhance
the base of knowledge available to a new product
development team and improve coordination,
communication, and cooperation among team members [1].

Prior research examined the effects of IT adoption, but
the research findings were contradictory. In addition, no
previous studies have empirically analyzed the effects of
cloud platform implementation on new product development
(NPD) performance. Due to this deficiency, this study
attempted to evaluate the association  between
implementation of cloud platform and NPD performance.
However, measuring IT’s contributions in isolation without
considering contextual variables cannot produce a
meaningful indication of IT’s business value [2].
Accordingly, it is necessary to explore the intermediate
variables to make underlying mechanisms through which IT
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adoption influences performance clearly [3]. Previous studies
suggested that IT adoption has a positive effect on
innovation capability, which is an important factor
influencing NPD performance [4]. Prior research also
illustrated the importance of CRM because it plays a critical
role between IT adoption and innovation capability [5]. Thus,
the primary purpose of this study is to examine the effects of
implementation of cloud platform on two variables, customer
relationship management and innovation capabilities, and
then on NPD performance.

II.  CONCEPTUAL FRAMEWORK AND RESEARCH
HYPOTHESES

New product development is a risky and complicated
process in terms of time consumption, large investment, and
complex coordination among crossfunctional members [6].
IT applications play an important role in NPD efforts
because such tools can provide effective media for
communicating and disseminating information [7]. While
NPD team members and customers accomplish their tasks
simultaneously, IT can facilitate their communication,
interaction, and collaboration. In addition, because the NPD
team members and customers are from different units and
have different perspectives on products, IT can be used as a
flexible communication and coordination platform.
Customer relationship management is a cross functional,
customer driven, technology integrated into business process
and a management strategy that maximizes relationships
which encompasses the entire organization [8]. Service
delivery via the advent of new products and options for
various channels of delivery through IT applications has
emerged as an important attribute in satisfying customers and
managing customer relationship [9]. IT practices can help
enhance customer relationship management by increasing
convenience, collecting service performance information for
management use, and offering extra services [10]. In addition,
Oghojafor et al. [11] confirmed the relationship between
information technology adoption and customer relationship
management. This study extends previous research by
addressing the effects of implementation of cloud platform
on customer relationship management. Based on the relevant
literature, this study develops the following research
hypothesis:



information
customer

H1: Implementation of cloud-based
management platform positively influences
relationship management.

Previous studies identified customer involvement as an
important factor for manufacturers to launch successful new
products [12]. Customer participation in NPD process can
enhance innovation capability to develop more differentiated
products for particular target markets [13]. Previous studies
stated that customer involvement in the early stages of NPD
activities, manufacturing technical meetings, and market
evaluation conferences can also encourage customers to
assist with the processes of NPD, and improvement of
manufacturing techniques and product designs to benefit the
innovation process [5]. Moreover, companies which promote
customer relationship management can understand and
predict future market changes through customer participation,
which is beneficial for them to cooperate with customers to
implement  innovative management methods [14].
Accordingly, CRM activities contribute significantly to
innovation capabilities. Based on the relevant literature, the
following hypothesis is postulated and tested:

H2: Customer relationship management has a positive effect
on innovation capabilities.

Previous studies have long considered innovativeness as
an important firm capability that drives organizational
change and renewal [15]. IT is viewed as useful to product
innovation of cross-functional team since it can coordinate
the activities of different functions effectively, and make
communication and information exchange among functions
more convenient [16]. Organizations can enhance the
innovation capability by using information technology [17].
Firms that fail to efficiently and effectively translate their IT
capabilities into commercial success of innovation cannot
expect to realize the potential of competitive advantage from
these capabilities [18]. Thus, adopting IT can be beneficial to
a firm and leads to enhanced innovation capability. This
study extends previous research by addressing the effects of
implementation of cloud platform on innovation capabilities
in NPD. Based on these arguments, the following hypothesis

is proposed:
H3: Implementation of cloud-based information
management platform positively influences innovation

capabilities.

While an innovation strategy is key to long-term success,
firms should always invest heavily in R&D and speed new
products to market [4]. The literature suggested that
innovation capability provides benefits for the firm and helps
improve performance outcomes [19]. Firms can use
innovation capability to develop the products and markets
and then to overtake it with their improved products [20].
Accordingly, innovation capability has a substantial effect on
new product success. This leads to the following hypothesis:
H4: Innovation capabilities positively influence project and
market performance.
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Ill.  METHODOLOGY

A. Research Instrument

The survey instrument was developed to measure
implementation of cloud-based information management
platform and new product development performance in the
Taiwanese industry. Study participants were first asked to
identify a recent project that they were familiar with for
assessment. The survey was composed of five sections: 1)
cloud platform implementation, 2) customer relationship
management, 3) innovation capabilities, 4) project and
market performance, and 5) project and personal information.

B. Sampling Method

Individuals interested in participating in the study were
identified by a search from various industry associations. A
survey of NPD projects was conducted in the Taiwanese
industry. The data collection tool was developed to collect
project-based data. The targeted respondents were identified
as the senior individuals who were familiar with
implementation of cloud platform, customer relationship
management,  innovation  capabilities, and  project
performance. In order to obtain a truly representative sample,
the geographic mix of projects was intentionally diverse.
Additionally, a specified mix of project type was targeted in
order to obtain a representative sample of the industry.

All of the companies were contacted via phone or email
to identify the person involved in projects by name and title.
The investigators then contacted the respondents to confirm
their participation in this study. This approach helped the
investigators select the right respondents who possess
adequate knowledge to properly evaluate the subjective
project and are capable of answering all of the survey
questions. Project responses were collected via paper and
online surveys. The projects were examined to ensure that no
duplicate project information was collected.

C. Survey Design and Construct Measurement

Multi-item scales were developed for each of the
variables included in the theoretical model. The items used to
measure implementation of cloud platform were based on
Cooper and Kleinschmidt [21]. This study evaluates
implementation of cloud platform in six important areas:
product idea, preliminary assessment, conceptual design,
product development, product test, and mass production. On
the other hand, the scales developed by Lin et al. [5] were
adapted to evaluate customer relationship management and
innovation capabilities. This study focuses on the three most
important types of CRM activities in NPD: joint problem
solving, long-term partnership, and customer involvement. In
addition, this study examines the four most important
innovation capabilities in NPD: product innovation, process
innovation, administrative innovation, and marketing
innovation. Questions from Atuahene-Gima [22] were
adapted to measure new product development performance,
including market performance and project performance. The
survey used these items because the literature and
recommendations of five NPD practitioners have shown that
these items are closely linked to new product development



projects. Each item was rated on a 7-point scale, where 1
represented strongly disagree and 7 represented strongly
agree.

IV. RESULTS AND ANALYSIS

A. Measurement Model Test Results

Prior to estimating the structural model, a confirmatory
factor analysis (CFA) was conducted to verify the
measurement model. Multiple fit criteria were used to assess
the overall fit of the model. In the proposed model,
implementation of cluster platform, customer relationship
management, innovation capabilities, and NPD performance
are a second order construct. The data were analyzed using
the AMOS/SPSS statistical package. The model refinement
was performed to improve the fit to its recommended levels.
Based on several trials resulting in elimination of some of the
items, all of the scales met the recommended levels.
Furthermore, the composite reliability for all constructs was
above the 0.7 level, indicating adequate reliability for each
construct. Thus, the results provide evidence that the scales
are reliable.

All of the factor loadings are statistically significant at
the five percent level and exceed the 0.5 standard. In addition,
all constructs have an average variance extracted (AVE)
greater than 0.5. Thus, these constructs demonstrate adequate
convergent validity. Discriminant validity evaluates whether
the constructs are measuring different concepts. The
procedure requires comparing the set of models where each
pair of latent constructs has a constrained correlation of one
with the correspondent models where such pairs of
constructs are freely estimated. The results show that the chi-
square values are significantly lower for the unconstrained
models at the five percent level, which suggests that the
constructs exhibit discriminant validity.

B. Structural Model Test Results

Figure 1 presents results of the overall model fit in the
structural model. A feasible model was selected based on
the recommended Goodness-Of-Fit (GOF) measures and the
model that satisfies both theoretical expectations and GOF
was finally selected for structural equation modeling (SEM)
analysis. Thus, the model refinement was performed to
improve the fit to its recommended levels. Based on several
trials resulting in elimination of some of the items
(including the items associated with mass production and
product innovation variables), this model yielded a model fit
of ¥* = 122.33, p = 0.00, NFI = 0.927, CFI = 0.940, GFI =
0.922, AGFI = 0.848, and RMSEA = 0.074. The overall fit
statistics indicated a very good fit for the model. Thus, the
result supported the hypothesized relationship.

The test of H1, H2, H3, and H4 was based on the direct
effects (structural coefficients) among the constructs as
shown in Figure 1. H1 proposed a positive relationship
between implementation of cloud platform and customer
relationship management. This hypothesis was supported
since the standardized coefficient was 0.79 and statistically
significant (p < 0.001). H2 proposed a positive relationship
between customer relationship management and innovation
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capabilities. This hypothesis was supported by a statistically
significant structural coefficient of 0.55 (p < 0.001). H3
proposed a positive relationship between implementation of
cloud platform and innovation capabilities. This hypothesis
was also supported with a standardized coefficient of 0.30 (p
< 0.01). In addition, the direct impact from innovation
capabilities to NPD performance is significant (coefficient =
0.87; p <0.001), and therefore H4 is supported.

V. CONCLUSIONS AND DISCUSSION

A. Major Findings

The research findings indicate that adoption of cloud
platform is associated with customer relationship
management, which supports H1. These results are in line
with previous studies, which have shown that information
technology plays a crucial role in CRM. Additionally, in
agreement with previous studies, the research findings imply
that customer relationship management can improve
innovation capabilities in NPD, which supports H2. The
research results also show that implementation of cloud
platform may enhance innovation capabilities in NPD, which
supports H3. The positive relationship is in line with
previous findings. In addition, the direct impact from
innovation capabilities to NPD performance is significant.
Thus, the positive relationship suggests that H4 is supported.

B. Limitations and Suggestions for Future Research

While this study offers important insights into
implementation of cloud platform, there are some limitations.
First, results are obtained from only one industry (i.e., high-
tech industry). Thus, generalizations should be drawn with
care. It would be helpful to conduct similar studies in
traditional manufacturing industry. Additionally, it would be
interesting to reexamine the moderating relationship between
innovation capabilities and NPD performance for
environmental factors such as salary, job satisfaction,
working hours, information availability, time availability,
team relationship, and project duration. Finally, this study
focuses on external customer relationship management. The
effect of internal CRM mechanisms, such as organization
and knowledge management [5], need to be examined in the
future.
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Figure 1.

Research model estimation results





