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Abstract: Research on service innovation appears in several research disciplines, with important
contributions in marketing, management, and operations research. The purpose of manufacturing
enterprise service is to reduce energy consumption. We offer a new account based on an adaptive
theory perspective. This paper investigates the relationship among three types of service innovation
practices and service innovation performance in manufacturing enterprise. The study further
examines environmental uncertainty as a moderator between service innovation practices and
service innovation performance. Data collected from 59 manufacturing enterprises in China, and is
analyzed and used to validate the article’s theoretical and empirical contributions. The findings
reveal that three types of service innovation practices have positive effects on service innovation
performance. In addition, the results show that the effect of guide-based service innovation practices
on service innovation performance is weakened in manufacturing enterprise when there are higher
levels of environmental uncertainty. The effect of project-based service innovation practices on
service innovation performance is weakened in manufacturing enterprise when there are higher
levels of environmental uncertainty. Based on the results, this study provides implications for service
innovation and support roles in fostering and sustaining innovation, which generate sustainable
competitive advantage.

Keywords: service innovation practice; service innovation performance; manufacturing enterprise;
environmental uncertainty

1. Introduction

In recent years, the high uncertainty of economic globalization and the prevailing market
environment have exacerbated the challenges that confront manufacturing enterprises in a highly
competitive business environment [1]. Sustainability is an important issue that manufacturing
enterprise has been facing. An increasing number of studies began to focus on the role of innovation
in the sustainable development of enterprises [2]. Moreover, innovation along with reasonable
policies such as taxation or regulation can improve the efficiency of energy using, reducing energy
consumption [3]. Intense market competition and price pressures drive manufacturing enterprises
towards making service innovation as they attempt to obtain additional income and profits [4].
Service-oriented manufacturing enterprise has higher marginal revenue, such as cost competition.
Good service can enhance customer loyalty and increase the likelihood of customers buying again.
In addition, due to the intangibility of services, it becomes more difficult for competitors to copy the
service, and the resulting competitive advantage of services is therefore more durable [5]. As service
innovation is the guarantee of the sustainable development of an enterprise and has a certain boost to
the rational use of energy, this paper focuses on service innovation.
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In the early industrial age, the main purpose of manufacturing enterprises is to pursue economic
interests or satisfy customer needs. However, with the continuous consumption of natural resources,
the existing economic development model gradually shows an unsustainable tendency. The expansion
of the environmental resource crisis has triggered companies to think about how to use innovation
to save energy and keep sustainability. First, service innovation often creates new operand resources
to increase service productivity and enhance efficiency [6], which is an important strategy and a
compulsory factor for sustainability [7]. McDonald’s has introduced FastOrder to reduced labor
costs and enhance efficiency. FastOrder is a system which allows customers to order meals without
human interaction in some of its most frequently visited locations [8]. Second, service innovation
can improve service quality and improve customers’ willingness to consume again [9]. In order to
enhance competitive advantage, manufacturing enterprises have gradually shifted the industrial chain
to service-oriented manufacturing enterprise. Enterprises tend to use financial standards or other
quantitative indicators to measure service innovation performance, such as sales figures and market
share [10]. A number of world-class manufacturing enterprises, including IBM, General Motors and
Philips, have used business transformation and service innovation to increase their competitiveness.
It is in this context that service innovation has increasingly commanded the attention of academics,
governments, policymakers, practitioners and service researchers.

Previous studies demonstrate that there are many similarities between product and service
innovation [11,12]. The concepts and theories developed in product innovation can be easily applied in
service innovation [13]. From service-dominant perspective, some researchers who view service
innovation as outcome or change instead define value and all product innovations are service
innovations [6]. As fast adaptation has become the key strategic capability of many organizations,
adaptive theory, as an important perspective used in product innovation [14], can be used when
researching service innovation [10–12]. Eisenhardt and Tabrizi summarize two basic paradigms of
innovation process: compression strategy and experiential strategy [14]. The assumption of the
compression strategy is that the innovation process is predictable and deterministic. It can be planned
through a series of separate steps, then by shortening the time of each step, cross-executing successive
steps and rewarding the developer to compress the process [14]. In the service management process,
the best process is defined as a standard, which is conducive to maintaining controllable and continuous
updates of product (service) development projects. The result is accelerated service development.
The underlying assumption of the experiential strategy is that the innovation process is carried out
under highly uncertain environment. Therefore, it is necessary to quickly establish mechanisms
and flexible choices to cope with unclear and changing environments [14]. The adaptation process
can be achieved both through large-scale structural changes and frequent small-scale changes in the
company’s formation process, such as service innovation. This paper builds upon this insight to
analyze the relationship between service innovation practices and service innovation performance
through the prism of adaptive theory. This is an important contribution, as numerous researchers
emphasize that the service innovation domain remains underdeveloped and there is a clear and
ongoing need for additional research in this area [15].

The primary objective of our research is to explain the association between service innovation
practices and performance by drawing on adaptive theory. Guide-based service innovation practices
refer to the benchmarking of first-class companies and customers. Specifically, it mainly refers to
the service process based on the determined innovation direction, with the innovation direction
including the reference and learning of the first-class companies, along with the internal and external
demand orientation. Project-based service innovation practices refer to the formulation of plans,
tests, and performance standards. Process-based service innovation practice, or changes in service
delivery and/or development processes as defined by method, functionality, administration, or other
features [16]. We examine the relationship between guide-based service innovation practices and
performance, along with the relationship between project-based service innovation practices and
performance based on compression view of adaptive theory, which presents innovation as a predictable
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or deterministic process. From this perspective, it is important to reduce the time committed to
innovation and instead dedicate more time to planning [14].

We examine the relationship between process-based service innovation practices and service
innovation performance by applying an experiential view of adaptive theory, which holds that
innovation is a highly uncertain path that unfolds through opaque markets and technologies.
Experiential strategy can better adapt to uncertain, changing and experiential environments [14].
In process innovation, frequent iteration can increase the probability of success and accelerate the
innovation process. We select environmental uncertainty as a moderating variable and test its effect,
with the intention of ascertaining if the positive impact of service innovation practices on service
innovation performance will indeed be weaker for enterprises with high environmental uncertainty.

In attempting to obtain a deeper insight into the relationship between service innovation practices
and performance, this study also seeks to identify a key boundary condition of our causal sequence.
The compression view of adaptive theory indicates that innovation is composed by a series of
predictable steps [14]. In situations of low uncertainty, the process of innovation is predictable
and compression strategy presents itself as an appropriate recourse [14]. In contrast, situations of high
uncertainty are better suited to an adaptable, flexible and organically integrated organization.

The structure of this article is as follows. The Literature Review discusses the differences
between products and services, along with types of service innovation practices. The research
method is then discussed before the article sets out research findings relating to the relationship
between service innovation practices and service performance, along with the moderating role of
environmental uncertainty (see Figure 1). The final section discusses the findings with reference to the
existing literature, draws out implications for manufacturing enterprise and advances suggestions for
future research.
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Figure 1. Research Model.

2. Literature Review and Conceptual Framework

The service innovation literature originated in the mid-1980s. Service innovation mainly refers to
changes in the characteristics of the service itself [17]. Ostrom et al. suggest that service innovation
creates value for customers, employees, business owners, alliance partners, and communities
through new and/or improved service offerings, service processes, and service business models [18].
Consequently, adding service to innovation introduces new or alternate perspectives [19].

In the service innovation management literature, scholars have asserted that an organization
should consider innovation management practices: innovation strategy, innovation process, cross-functional
organization, tools/technology, and system integration for new service developments [20]. First,
some researchers suggest that project learning [16,21] and communication are critical to service
development [22]. Still, others argue that customer experience management, use of customer
information and brand differentiation are also important for service innovation practices [8,22–25].
Based on the above characteristics, we name this practice as guide-based service innovation.
Second, some researchers hold that the use of phased assessment is conducive to the realization
of innovation [26]. We name this practice as project-based service innovation. Third, a number of
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studies have focused broadly on investigating issues in new service development processes [16].
Managerial process innovation can be one of the important parts of guide [8,20,23,24,27–29]. Based on
the above characteristics, we name this practice as process-based service innovation. In sum, to create
new markets, firms must implement specific service innovation practices to provide managerial process
innovation, develop scalar business models, manage customer experience and monitor employee
performance [16]. The present study divides service innovation practices into three categories:
guide-based service innovation practice, project-based service innovation practices and process-based
service innovation practice.

2.1. Guide-Based Service Innovation Practices and Service Innovation Performance

Toivonen and Tuominen observe that service innovation is grounded within three assumptions;
firstly, that innovation is carried into practice; secondly that it provides benefits to the developer;
and finally, that it is reproducible [30]. Service innovation is a new service or a renewal of an existing
service that is put into practice. It provides benefit to the organization, and this benefit usually derives
from the added value that the renewal provides to customers [30]. In working to promote the success
of service innovation, manufacturing enterprises need to cross existing knowledge boundaries and
organizations, acquire and integrate new knowledge and increase the diversity of knowledge.

In this study, we examine the relationship between guide-based service innovation practices and
service innovation performance by applying the compression view of adaptive theory. Excellent
enterprises establish a basis for benchmarking and provide opportunities to learn lessons that
potentially improve the service innovation performance of manufacturing enterprises. The rapid
adaptability of fast pacing has become an important competitive asset of contemporary enterprises [31].
Adaptive theory asserts that innovation is a predictable or definite process that can be guided through a
series of separate steps. By compressing the time of each step, we can achieve the same effect upon the
process and the cross execution of successive steps while rewarding developers, thus contributing to
the realization of the process of accelerating innovation. Compression is most effectively promoted by
a shortening of the time committed to innovation and a more sustained commitment to planning [14].
In operating in accordance with the guidance of first-class companies, enterprises can establish a clear
goal, develop a better understanding and plan more effectively. Good planning enables employees to
better understand innovation and promotes good service innovation performance [32].

Secondly, by facilitating the identification of discrepancies between the internal and external needs
of employees and customers, guide-based service helps enterprises to use resources more effectively
when working towards the accomplishment of key goals. The guidance of internal and external needs
enables us to attain a better understanding of the market because customer centeredness is the basic
characteristic of the servitization of manufacturing; similarly, the changing role of the customer is
an important difference that serves to distinguish service and traditional innovation [33,34]. Hence,
service innovation becomes a new understanding of the formation of services that is grounded within
the needs of consumers and changes in the environment. The specific mode of operation formed by
this new understanding is a new idea or method that helps to solve problems that arise during the
survival or development of the enterprise. The adoption of new management ideas, management
methods and technical methods can bring about changes in the service processes of enterprises that
create new value for customers [35].

Before making service innovation, enterprises often need to analyze existing services and
competitive services—this then establishes the foundation for the consideration of the new service that
can be provided to attract new customers and retain old customers. Just as service-dominant logic
argues that all actors are resource integrators, and that this implies the significance of the roles and
processes underlying value cocreation of customers [16]. It becomes easier to coordinate and organize
the resources and capabilities of the enterprise, improve the service performance of the enterprise,
resolve customer problems and understand customer needs [36]. Upon the basis of the preceding
discussion, we propose the following hypotheses:
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Hypothesis 1. Guide-based service innovation practices positively relates to service innovation performance.

2.2. Project-Based Service Innovation Practices and Service Innovation Performance

Project-based service innovation practices mainly refers to the management and continuous
improvement of the product development in the process of service innovation. It includes the
commitment of time to the establishment of performance standards (for the development and
improvement of related projects and services), the establishment of plans and the testing of
new services.

We propose examining the relationship between project-based service innovation practices
and service innovation performance by referring to the compression view of adaptive theory.
Good planning can enable enterprises to avoid complicating factors and even wrong decisions in the
process of service innovation. In instances where mistakes are unavoidable, delays will inevitably
ensue, whether in the first or latter instance, with concomitant wastages of time and resources. Effective
time planning will shorten project time by optimizing the process, resulting in errors being reduced
and delays shortened [32].

Secondly, the compression view establishes that time committed to planning can assist employees
by achieving access to resources, better interaction, cooperation among team members and reduced
misunderstandings [14]; furthermore, it contends that each element contributes to the more rapid
implementation of service innovation. Excellent planning is an important indicator of the quality of an
innovative project [37]. The establishment of an effective and well-defined work rule is conducive to
an independent work grounded within innovation and good practices [38].

Haier Group, is the world’s largest home appliance brand. The development of Haier is consistent
with this representation of the project-based service innovation practice. The provision of “high quality
products” and “No defects in product quality” posited by Haier help to determine the product quality
before instituting it as a performance improvement goal. And Haier sets a series product design,
production and personnel assessment indicators around it, including horizontal performance targets,
product customer satisfaction and vertical performance goals, which in turn establish indicators
of competitive enterprise as a framework of reference. These goals, which are rooted in product
platform and service platform, promote product and service innovation and further enhance the
Haier brand’s competitive advantage. Upon the basis of the preceding discussion, we propose the
following hypothesis:

Hypothesis 2. Project-based service innovation practices positively relates to service innovation performance.

2.3. Process-Based Service Innovation Practices and Service Innovation Performance

Process innovation is one of important parts of innovation [39]. In contrast to physical goods,
services are dynamic and unfold over time through a sequence or constellation of events and steps.
The service process can be viewed as a chain or constellation of activities that allow the service to
function effectively [40].

This study examines the relationship between process-based service innovation practices and
performance by drawing upon the empirical view of adaptive theory. It is first important to note that
the promotion of the continuous improvement of work processes and the establishment of milestones
for the innovation process can contribute to the improvement of operation and management [41].
The empirical view of adaptive theory suggests that the frequent setting of milestones in the progress
of innovation not only promotes communication between different departments but also arouses a
sense of control and achievement in employees. The milestones provide the innovation process with
an orderly point [42]. Information technology tools can also be used to enhance the role of network
technology in internal communication, and can be applied to facilitate the interaction of innovative
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projects, and build a database that can draw lessons from practical experience, which help to realize
the improvement of service performance through integration.

The empirical view of adaptive theory asserts that innovation follows an uncertain path through
opaque and shifting markets and technologies. The key to rapid innovation is therefore to construct
intuition and flexible options in order to quickly understand and adapt to uncertain environments [14].
Because strategic flexibility is the ability to handle change [43]. When the service process is repeatedly
designed on the basis of previous experience, the designer needs to adjust in accordance with
environmental requirements, with the intention of improving the cognitive processing of new
information [31].

The innovation process can also be shortened by improving the confidence of the innovation team
through circular design. The service innovation of an organic system and enhanced team engagement
with the improvement of innovation performance can also be promoted through a range of innovations,
which include the appropriate rewarding of the project team, the engagement of business experts,
the formation of a cross-functional team and the highlighting of the role of the project of manager for
the benefit of his/her staff. In the increasingly mature environment of e-commerce, IBM developed its
service management including the enterprise’s internal environment, the integration of management
objectives and value, the management of the network environment and the management of the
software and hardware infrastructure. Drawing upon the preceding discussion, we propose the
following hypothesis:

Hypothesis 3. Process-based service innovation practices positively relates to service innovation performance.

2.4. The Moderating Effect of Environmental Uncertainty

Environmental uncertainty is a state in which managers are not able to predict the changes in
the environment or future technology and market changes due to insufficient information and data
about the external environment [44]. The business environment is more diversified and heterogeneous,
and this makes the market dynamics and competition intensity of the enterprise environment more
obvious [45]. The acquisition of accurate and timely customer knowledge will be more difficult in a
highly volatile market environment. The greater the uncertainty risk faced by firms, the more difficult
it will be to make correct judgment on the market, and this will ultimately be to the detriment of
corporate performance [46]. In recent years, uncertainty in the process of service innovation has become
established as a key research focus area. Uncertainty is closely related to service innovation—this is
the question of how service innovation can be related to guide-based, process-based and project-based
practices under uncertain environmental conditions. The research findings of Moenaert and Souder
indicate that environmental uncertainties include uncertainties associated with competitors, resources
and technology [47]. Changes in the external environment have variable regulatory effects on service
innovation practice, and variation can similarly be identified in the service performance that is obtained.

Eisenhardt and Tabrizi propose to divide the basic innovation process into its compression and
experience modes [14]. The underlying assumption of the compression strategy is that product
development is a predictable or certain process, which can be planned as a series of discrete steps.
This process can then be compressed by shortening the time of each step, with the consequence that
successive execution steps overlap and developers are rewarded for attaining the compressed schedule.
Accelerated product innovation development occurs as a result.

The preceding assumption in this instance is that innovation pursues an uncertain path through
opaque and shifting markets and technologies. The key to fast product development is, therefore,
the rapid construction of intuition and the establishment of flexible options: both are essential
preconditions for learning about, and adapting to, uncertain environments [14].

We propose that high levels of environmental uncertainty will weaken the positive impact of
role guide-based service innovation practices on service innovation performance. We also suggest
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that high levels of environmental uncertainty will weaken the positive impact of role project-based
service innovation practices on service innovation performance. When the environment is uncertain,
enterprises will increase research and development efforts for their own survival and development,
while registering ongoing technological change. In order to develop effective competition strategies,
enterprises will strengthen marketing investment. When environmental uncertainty is low, market
demand and change trends remain relatively stable. In these circumstances, companies can choose to
invest more capital in service innovation practices.

It is more effective to reward the project team for completing the project as planned and to
strengthen the role of the project manager [14,48]. When an enterprise operates in an uncertain
environment, it can adjust to this uncertainty by establishing a rapid response mechanism.
The guidance of the first-class company can help the enterprise operating within the experiential
mode to adopt more definite goals and directions, and this guarantees its service content and quality.
But if the enterprise takes its guidance from internal and external customers, it cannot undertake
effective and timely reflection that will help it to adjust to the high uncertainty of the environment or
to sudden changes in market demand. The contributions will have no obvious effect in promoting the
market performance of service innovation, and will not influence the improvement of the enterprise
service performance [49,50]. In a stable environment, the adoption of guide and practice-based in
manufacturing enterprises is more conducive to improvements in service performance. In an uncertain
environment, where it is difficult to distinguish whether the compression or experiential mode should
be pre-eminent in the process-based practice, environment uncertainty has no significant negative
moderating effect on the relationship between process practices and service performance; enterprises
should therefore adopt process practices and process class practice. We propose the following:

Hypothesis 4. Environmental uncertainty will moderate the relationship between guide-based service
innovation practices and service innovation performance, such that this positive relationship will be weaker when
there are higher levels of environmental uncertainty.

Hypothesis 5. Environmental uncertainty will moderate the relationship between project-based service
innovation practices and service innovation performance, such that this positive relationship will be weaker when
there are higher levels of environmental uncertainty.

In addition, the characteristics of services make it difficult to distinguish between the compression
and experience modes of many practices in the process of service innovation. At this point, the service
innovation practices are different and the process of product and service innovation needs to absorb the
customer’s opinion—the suggestion does not just rely on research and development (R&D) staff [51].
When compared to product innovation, it becomes clear that the diversity of service innovation is an
important part of its ‘complicate’ development.

In addition to the R&D, other customers, employees, managers, suppliers and participants
integrate into innovation activities and bring about interactions between multiple subjects [52]. In a
context of environmental uncertainty, it is difficult for service innovation to distinguish between the
compression and experiential modes in process-based practice. As has already noted, the experiential
mode is better suited to uncertain environments. The overlap between the compression and experiential
modes in service innovation practices results in environmental uncertainty exerting no significant
negative moderating effect on process practice.

3. Method

3.1. Sample and Data Collection

In view of the data availability, industry characteristics and team research topic, this study selected
manufacturing enterprise as the research object, and they are large-scale manufacturing enterprises that
mainly produce and process various industrial products. Machinery and equipment manufacturing
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industry and metal assembly manufacturing industry are not included. The questionnaire used
by this paper was designed by the school of management of Harbin Institute of Technology and
conducted in cooperation with the China Machinery Industry Federation. First, preliminary survey
was conducted. Then questionnaire was officially issued. The respondents were all professionals in
the production and operation departments of manufacturing enterprises. During the data collection,
we distributed questionnaires to 73 manufacturing enterprises. We received valid questionnaires from
57 manufacturing enterprises, for a response rate of 78.08%.

3.2. Variable Measurement

To ensure accuracy of the questionnaire, the translation/back-translation procedure is followed
to translate English-based measures into Chinese. Measures in this paper except control variable
use the same response scale, ranged from 1 (strongly disagree) to 5 (strongly agree). We use market
scale, speed of technological change market segmentation and market concentration to measure
environmental uncertainty using a 5-point scale, which is shown in Appendix A. Considering the
reliability and validity of the scale, maturity scales are adopted. Combined with the actual situation of
China, the measurement items are revised and improved. Measurement items with opposite semantic
meaning are deleted, and the measurement items with similar semantic expression are merged and
deleted. A preliminary survey was conducted on some employees of the research enterprise to evaluate
the appropriateness of the revised scale before the formal formation of the questionnaire. Then this
study adjusted the scale according to the actual feedback of participants, forming the final scale.
Finally, we establish the scales which include service innovation practices, environmental uncertainty
and service innovation performance. Firm size, as control variable, is measured by the number of
employees owned by the company.

Service innovation practices. According to the service innovation practices scale designed by
Tidd and Hull, service innovation practices can be measured from three aspects: guide, project
and process [53]. Among them, guide refers to the role of leading companies and customers as the
benchmark. Project refers to the development of plans, tests and performance standards. Process
refers to service innovation practices including continuous improvement, organization optimization,
cross-functional teams, tools and technologies. As shown in Appendix A.

Environmental uncertainty. When analyzing environmental uncertainty, Justin Tan and Litscher
divided it mainly from three aspects: dynamics, complexity and hostility [54]. Zahra designed a
four-dimensional index scale including market share, consumer preference, competitors and industry
legal norms [55]. Therefore, this study selects the changes in market scale, the speed of technological
innovation, the state of market segmentation, and the degree of market concentration as four indicators
to measure environmental uncertainty. The coefficient α is 0.97.

Service innovation performance. This variable is based mainly on the scale developed by
Storey and Kelly [56]. The index system of service innovation performance has been formed through
modification and improvement.

Control variables. Firm size is taken as a control variable in this study. Humphrey, Schmitz and
other scholars believe that large enterprises has more advantages of technical level and innovation
ability compared with small enterprises, and they are innovative subjects with greater innovation
power [57]. The firm size is related to innovation [58,59]. Therefore, firm size is selected as the control
variable in this paper.

3.3. Reliability and Validity Test

After examination, the measurement scales of this study have good validity and reliability. Validity
analysis includes content validity and structure validity. By referring to the research results of relevant
literatures, it is ensured that the scale in this paper has a good content validity. For structure validity,
this paper uses the factor analysis method, adopts the common factor cumulative interpretation rate,
factor loading quantity index and others to test scale structure validity. Results are shown in the
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Table 1. Variable scale inspection results are reached KMO > 0.6, p < 0.001, common factor cumulative
interpretation rate > 50%, factor loading > 0.5, the scale has good structure validity. This paper uses
Cronbachs α to test the reliability of the scale. The Cronbachs α of each variable scale is more than 0.7,
indicating that the reliability of scale in this study was good.

4. Data Analysis and Results

In the analysis of variables of this study, the SPSS 22 statistical software was used. Then we used
a hierarchical regression analysis to test the main effect, and then the moderating effect was tested.

4.1. Correlation Analysis of Sample Variables

Means, standard deviations, and correlation coefficients of variables are presented in Table 1.
Consistent with our arguments guide-based service innovation practices is positively associated with
service innovation performance (r = 0.453, p < 0.01). Project-based service innovation practices is
positively associated with service innovation performance (r = 0.330, p < 0.01). Process-based service
innovation practices is positively associated with service innovation performance (r = 0.305, p < 0.01).
These results provide preliminary evidence for our hypotheses.

Table 1. Descriptive Statistics, Correlations of Variables.

Variable Mean Std. 1 2 3 4 5 6

1 Service innovation performance 3.000 0.810 1
2 Guide-based practice 3.568 0.971 0.453 ** 1
3 Project-based practice 3.276 0.855 0.330 ** 0.000 1
4 Process-based practice 3.337 0.842 0.305 ** 0.000 0.000 1
5 Environmental uncertainty 3.281 0.686 0.213 0.405 ** −0.141 −0.042 1
6 Firm size 1245.700 2651.233 0.158 0.348 ** 0.037 0.070 0.261 * 1

Note: n = 59. * p < 0.05, ** p < 0.01.

4.2. Hypothesis Test

As shown in Table 2, hierarchical regression analysis was adopted to test Hypotheses 1–5.
Hypothesis 1, which predicted a positive relationship between guide-based service innovation practices
and service innovation performance, was supported (β = 0.447, p < 0.01). Hypothesis 2, which predicted
a positive relationship between Project-based service innovation practices and service innovation
performance, was also supported (β = 0.286, p < 0.01). Hypothesis 3, which predicted a positive
relationship between process-based service innovation practices and service innovation performance,
was supported (β = 0.347, p < 0.01).

Then, the moderating effect of environmental uncertainty was tested. The results of the moderated
hierarchical regression analyses for Hypothesis 4 were also show in Table 2. In the first step, the control
variables are entered into the regression equation. In the second step, the independent variables are
entered into the regression equation based on the first step. In the third step, the moderating variable
and the interaction of the independent variable and moderating variable are entered together into the
regression based on previous step. The interaction of guide-based service innovation practices and
environmental uncertainty was negatively and significantly related to service innovation performance
(β = −0.311, p < 0.01, Model 3 in Table 2). The interaction of project-based service innovation
practices and environmental uncertainty was negatively and significantly related to service innovation
performance (β = −0.227, p < 0.01, Model 3 in Table 2).

In order to show the moderating effects more clearly, we draw the interaction effects, which is
shown in Figure 2. The positive relationship between guide-based service innovation practices and
service innovation performance is weaker with high environmental uncertainty rather than with
low environmental uncertainty. The positive relationship between project-based service innovation
practices and service innovation performance is weaker with high environmental uncertainty rather
than with low environmental uncertainty.
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Table 2. Summary of Multiple Regression Analysis Results.

Independent Variables Model 1 Model 2 Model 3

B Std. B Sig. VIF B Std. B Sig. VIF B Std. B Sig. VIF

(constant) 0.016 0.902 0.058 0.652 0.065 0.620
Firm size 0.000 0.137 0.284 1.104 0.000 0.050 0.703 1.262 0.000 0.237 0.095 1.703

Guide-based 0.447 0.472 0.001 1.127 0.368 0.388 0.005 1.275 0.375 0.396 0.003 1.400
Project-based 0.286 0.327 0.010 1.026 0.309 0.354 0.005 1.041 0.383 0.439 0.001 1.204
Process-Based 0.347 0.374 0.004 1.029 0.372 0.401 0.002 1.044 0.488 0.527 0.000 1.228

Environmental uncertainty 0.239 0.261 0.069 1.438 0.257 0.280 0.039 1.531
Guide-based practices × Environment uncertainty −0.311 −0.331 0.014 1.445
Project-based practices × Environment uncertainty −0.227 −0.227 0.085 1.469

R2 0.440 0.487 0.596
∆R2 0.440 0.047 0.109

Sig. of ∆R2 0.000 0.069 0.014
F 7.663 7.226 7.598

Sig. of Model 0.000 0.000 0.000
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5. Discussion and Conclusions

The sustainability of manufacturing, including all manufacturing processes, such as customers,
services, production process activities, should be done in a sustainable manner [60]. Service innovation
is an important way to improve the competitiveness of enterprises [61], which will help sustainable
development of the enterprise. So, we explored the positive effect of service innovation practices and
performance in manufacturing enterprise and the moderating influence of environmental uncertainty
in this relationship. The results support the use of adaptive theory to understand the association
between service innovation practices and performance.

The empirical results demonstrate that guide-based service innovation practices positively relate
to service innovation performance. In the practices of the service innovation, the use of the leading
company as the benchmark can effectively reduce the cost of innovation and enhance the level of
service innovation that derives from the strategy [41]. The guidance of internal and external customers
can accelerate and deepen understanding of service innovation and thereby improve service innovation
performance. Understanding user needs can be a competitive advantage for organization to applying
practices of innovation [43]. In the process of expanding at the international level, Zte undertook
strategic benchmarking with Vodafone while attaching great importance to ‘market fundamentalism’.
Internal and external market demand for technical personnel enabled it to withstand fierce competition
from multinationals such as Alcatel, Cisco, Ericsson, Nokia and Siemens.

The empirical results demonstrate that there is a positive relationship between project-based
service innovation practices and performance. The study of factors that influence product innovation
attests that the early definition and evaluation of products, goal setting by developers and performance
assessment have important positive effects on innovation performance [17]. The results of this study
indicate that the formulation of planning and performance standards established clear goals for
innovators. The incentive effect that formed as a consequence had a significant and positive impact on
the improvement of service innovation.

The empirical results demonstrate that process-based service innovation practices and
performance are positively related. This is consistent with the finding that the improvement
of innovation performance requires the continuous improvement of process and organizational
practices [62]. As the services being developed become fuzzier, development processes take on
a more complex appearance. As a result, more effort and resources need to be committed to the
management of the processes and the team that is engaged with the service innovation process [59].

Process management and continuous improvement increase procedures in the planning process
and help managers to address difficulties and problems [38,63–65]. Service innovation performance
also demonstrates a clear improvement. The interaction between customers and suppliers constitutes
the core of service quality, which promotes sustainable development of enterprises [66].

Empirical results suggest that environmental uncertainty will weaken the relationship between
guide-based service innovation practices and performance. Environmental uncertainty will, therefore,
weaken the relationship between project-based service innovation practices and performance.
This result is consistent with the recent finding suggesting that environmental uncertainty has a
negative interaction effect on OCB performance because under high environmental uncertainty,
the accuracy of strategy making and the speed of strategy implementation are important to
improve performance [67]. When environmental uncertainty is high, enterprises place considerable
emphasis upon technological changes, with the consequence that insufficient time and resources
are committed to service innovation practices. In a highly uncertain environment, organizations
cannot accurately understand or perceive the direction of environmental change, and the impact of
environmental changes on the organization, along with the impact of specific actions, remains unclear.
In an environment characterized by greater certainty, the adoption of guide-based practices and
project-based practices in manufacturing enterprises appears more conducive to improvements in
service performance. Thus, enterprise should pay attention to the external environment and a favorable
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business environment that can help promote and sustain innovation and industrial development
should be create.

6. Theoretical and Practical Implications

Our findings have a number of implications for future research and theory. Our studies contribute
to service innovation literature by offering an additional account to understand the relationship
between service innovation practices and innovation performance. This extension is meaningful
because it suggests that guide-based service innovation practices and project-based service innovation
practices, as predictable or certain process, can be planned out as a series of discrete steps, help better
understanding of service innovation and thus enhance innovation performance. Process-based service
innovation practices, as a highly uncertain path through foggy and shifting markets and technologies,
should rapidly building intuition and flexible options in order to learn quickly about and shift with
uncertain environments.

Our findings on the moderating role of environmental uncertainty also strengthen the applicability
of an accelerating adaptive theory perspective by explaining the link between service innovation
practices and performance. We found that those with low environmental uncertainty are more likely
to increase their working speed and therefore perform more service innovation performance after
implementing service innovation practice. This is consistent with the recent finding that suggests
environmental uncertainty has a negative interaction effect on performance [67].

Our findings have several implications for practitioners. Firstly, manufacturing enterprises
can improve the performance of service innovation by implementing service innovation practices,
specifically innovation-oriented benchmarking, innovation planning standardization and the
perfection of innovation process. Service innovation practices can help manufacturing enterprises
to cooperate with concurrent engineering, information and network technology and software
(innovative and professional), enhance the enterprise market performance, expand the scope of
the enterprise service and use online database tools to promote the improvement of enterprise service
innovation performance.

Secondly, when operating within the current environment and adopting service innovation
practice, manufacturing enterprises should acknowledge planning that establishes reasonable service
performance standards and should also take the opportunity to learn from first-class enterprises.
Manufacturing enterprises also should attach great importance to the guiding role of both internal
and external customers and try to match service innovation practices with environmental conditions,
in order to permit service innovation practices to perform its promoting role more effectively.

Thirdly, in operating in an uncertain environment, manufacturing enterprises should acknowledge
the promotion effect of continuous process documentation and improve service organization and
service scope when adopting service innovation practice. Manufacturing enterprises should provide
full scope to customer participation in service innovation, promote the improvement of service
innovation performance in an uncertain environment and regularly invite relevant business experts and
constructively engage their opinions. Considering the fact that service innovation drives sustainable
development, enterprise should pay more attention to service innovation performance.

7. Limitations and Future Research

The current research has some limitations; we hope that future research can solve these limitations.
First, the sample size can be enlarged. The study operates within a strict industry definition,
which limits its use for manufacturing enterprises of a certain size. This study was conducted at
the same time as the International Manufacturing Strategy Survey (IMSS), and the production or
operation supervisor was required as the subject of the survey. Therefore, the sample size of the study
can be further expanded. Second, this study fails to dynamically observe changes in enterprise service
innovation because of using cross sectional data. It is hoped that the longitudinal time series will be
obtained by long-term tracking verification of model assumptions.
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Appendix A

Table A1. Variables to Measure Service Innovation Practices, Environmental Uncertainty and Service
Innovation Performance.

Variables Description Factor

Service innovation practices ——

Guide-based
Benchmarking best-in-class companies 0.910

Internal and external customer orientation 0.852

Project-based

Spending lots of time on planning 0.657
Spending lots of time on testing new service 0.864

Setting performance criteria for service innovation projects 0.727
Setting standards for the performance of service 0.744

Process-based

Institutionalising continuous improvement processes 0.600
Documenting the process of continuous innovation 0.666

Setting milestones in the innovation process frequently 0.742
Establishing cross-functional teams 0.700

Inviting experts to participate 0.731
Rewarding project teams/groups 0.628

Strengthening the role of project managers 0.725
Using tools such as parallel engineering to cross innovation projects 0.815

Using information and network technology to enhance internal communication 0.799
Using common software to support innovation process 0.695

Building online databases with lessons learned and best practices templates 0.774
Involvement of suppliers 0.762
Involvement of customers 0.669

Environmental uncertainty

Market scale: 1 decline rapidly; 5prow rapidly 0.737
Speed of technological change: 1 very slow; 5 very fast 0.763

Market segmentation:1 Very few segments; 5 Many segments 0.804
Market concentration: 1 few competitors; 5 lots of competitors 0.561

Service innovation performance

The quality of existing services is improved 0.752
Developing many new services 0.864
Enriching the service content 0.849

Providing service to more customers 0.844
The service is more efficient 0.782

Reducing cost of service product delivery 0.827
Reducing cost of service product development 0.723

Services are more flexible 0.850
Service innovation is conducive to the improvement of staff service level 0.846

Employees can better understand their role in service innovation 0.884
Employees are more motivated to work 0.852

The company’s production efficiency has been improved 0.746
The internal process of service development and execution is optimized 0.829

The company’s products have higher customer satisfaction 0.871
The performance of client enterprises has been improved 0.876

The company’s sales have improved 0.812
The market share of the company’s products has been increased 0.837

The company’s return on investment has improved 0.862

Control variable Firm size ——
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