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Abstract 
Do quality management (QM) practices foster or hinder innovation? Attempts have been made to 
investigate this relationship, but the research has shown inconsistent results. Drawing on a review 
of related literature, this study proposes a theoretical model and a hypothesis in the Chinese con-
text, with the aim of investigating the impact of QM practices on innovation performance. The in-
vestigation was made up of 383 questionnaires from nine Chinese provinces and cities. From here, 
this study further analyses the moderating effects of market turbulence on the relationship be-
tween QM practices and innovation performance. The results show that both QM infrastructure 
practices and core QM practices have a positive effect on innovation performance. Additionally, it 
is found that market turbulence positively moderates the relationship between the QM infra-
structure practices and product innovation performance, but negatively moderates the relation-
ship between core QM practices and process innovation performance. However, market turbu-
lence does not moderate the relationship between infrastructure practices and process innovation 
performance; also, the moderating effects of core practices and product innovation performance 
are not significant. 
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1. Introduction 
In recent years, with the emergence of globalization, market competition, and the improvement in communica-
tion flows, quality management (QM) has become a crucial strategy for companies to maintain their market po-
sition [1]. At the same time, innovation has been widely used as a “winning order” criterion for companies to 
gain sustained competition. This study attempts to understand the relationship between QM and innovation, 
asking whether QM practices hinder the implementation of innovation. Although there has been much research 
into this area, the conclusions are still debated. For example, scholars such as Prajogo and Sohal (2001) have 
argued that companies that embrace QM practices will foster a fertile environment for innovation, facilitate 
knowledge sharing, and introduce positive organizational change [2]. Hence QM practices are viewed as a driver 
for organizational innovation. On the other hand, Slater and Narver (1994), among others, argue that QM prac-
tices hinder creativity [3], as they involve the enforcement of standards or formalization, which can grow into a 
“stickiness” regarding repeated or established procedures or processes; it is thus supposed that employees will 
be less likely to explore new way of changing. This is labeled as the “Nor Invented Here”, or NIH syndrome [4]. 
However, the “NIH syndrome theory” is still in the conceptual stage and lacks empirical fieldwork or validity 
exercises. Hence, its claims are debatable. From there, this study aims to investigate the relationship between 
quality management and innovation in the Chinese context, with the objective of bridging the gap and clearing 
up confusions. 2. Theoretical Background and Hypothesis  
2.1. Quality Management and Innovation  
2.1.1. Definitions 
QM practices refer to management strategies and plans that are essential in helping firms to improve quality, 
lower costs, and increase productivity [5]-[7]. Over the past few years, numerous QM frameworks have been 
developed [6], of which one of the most influential is that developed by Barbara B Flynn et al. (1995), which 
has been adopted by many for QM research [8]-[10]. Flynn’s QM practices (1995) consist of two key compo-
nents of management practices—namely, core QM practices and QM infrastructure practices. The former are 
expected to lead directly to improved quality performance, while the latter make up the environment that sup-
ports effective use of the core practices [6].  

Similarly to QM practices, innovation is another competitive instrument that is essential for firms’ survival 
and success. Given that innovation is a concept with rich connotations and dimensions, this study follows the 
path suggested by Read (2000) and Gopalakrishnan and Damanpour (1997) for understanding innovation name-
ly, the “dual-core model” of innovation, which includes product and process innovation [11] [12]. The introduc-
tion of a new/improved product, generally referred to as product innovation, while a new/improved process to a 
particular industry, commonly referred to as process innovation [13] [14]. The hypothesis derived from this 
study is concerned with the relationship between QM practices and innovation.  

2.1.2. The Impact of QM Infrastructure Practices on Innovation 
According to Barbara B. Flynn et al. (1995), QM infrastructure practices are made up of 1) top management 
commitment, 2) employee involvement, and 3) customer focus [6].  

Top management commitment: support for innovation from top management is embodied in three levels- 
namely, tangible support, instrumental support, and social affection support [15]. Tangible support—which in-
cludes people, capital, laboratory equipment, and other inputs—arises when it is required during the innovation 
process. It is commonly acknowledged that top management commitment is crucial for injecting the necessary 
resources into the innovation process. Moreover, instrumental support is needed when employees formulate new 
ideas. Top management should thus put forward constructive feedback to ensure that the innovation process is 
on the right track, following a thorough evaluation. Even if there are criticisms, top management needs to play 
the role of advocate to protect employees’ ideas. With respect to social affection support, according to social 
cognition theory [16], employees normally respond with positive psychological and emotional reactions when 
they perceive that they have emotional support from leaders. This will enhance their implicit motivation and de-
sire for innovation; in turn, employees’ creativity capability will be improved.  

Employee involvement: it is commonly accepted that employees play a major role in generating, fostering, and 
achieving innovation. Particularly when the innovation process is faced with high levels of uncertainty and 
changeability, employees need to become involved extensively. This is because involvement allows employees 
to be open minded, free to think, and with less worries of being blamed, thus encouraging new thinking and 
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ideas to emerge. Furthermore, as organizational behavior theory outlines, employee involvement helps to im-
prove working attitudes, to enhance the sense of identity toward innovation, to maintain positive emotions, to 
promote self-identification as a member of an innovative process, and others [17]-[19]. From there, employees’ 
innovation psychology is likely to evolve “I am” to “I will”, and then to “I can” [20]. Eventually, firms’ innova-
tion performance will be improved. 

Customer focus: it is necessary that firms acquire innovative ideas from the market, or else identify new but 
unsatisfied customer needs. This can help firms to develop new products to satisfy customer needs, and to create 
value that results from innovation efforts for customers [21]. Hold that customer focus is a key driver for orga-
nizational innovation, and that the needs or requirements of the customer are valuable inputs that enable new 
products to be developed and innovated. In addition, María Leticia Santos-Vijande and Álvarez-González (2007) 
show that customer focus, through aggressive and proactive behavior, can also help firms develop new products 
and services and to respond to changing customer needs, which also brings benefits for product and process in-
novation [1].  

To summarize, the following two hypotheses are proposed:  
H1: QM infrastructure practices have a positive effect on fostering product innovation performance.  
H2: QM infrastructure practices have a positive effect on fostering process innovation performance.  

2.1.3. The Impact of Core QM Practices on Innovation 
The core QM practices include 1) continuous improvement, 2) process flow management, and 3) supplier rela-
tionships [6]. 

Continuous improvement: Roffe (1999) has pointed out that continuous improvement (in innovation) pro-
motes change and an innovative mindset, which are a key to the formation of the company’s know-how [22]. 
Similarly, McAdam, Armstrong, and Kelly (1998) hold the view that a firm with a continuous improvement 
culture would be able to integrate with a culture of innovation, which has been shown to be positively related 
[23]. In the work undertaken by McAdam et al. (1998), the sampled firms that scored highly on innovation also 
scored highly on continuous improvement, and vice versa [23]. Additionally, Lorente, Dewhurst, and Dale 
(1999) discovered that learning that occurs in continuous improvement practices can enhance employees’ 
awareness and knowledge of customers, competitors, and market, and these encourage individuals to come up 
with new and creative ideas, feedback, and so on [24]. Abrunhosa and Sá (2008) have claimed that continuous 
improvement requires an organizational culture that constantly encourages its members to innovate, minimizes 
their fear, and provides them with a rich and diverse set of tools [25].  

 Process flow management: as part of the TQM dimension, process management allows the firm to develop 
and document best practices [26], so that better know-how and a better learning base can be formed for identify-
ing specific problems. A useful tool would be to document the process in a standard way (SOP), which may help 
improve productivity and performance [27]. Employees will then be able to spend more time on innovative 
problem solving, rather than performing non-value-adding activities. Furthermore, according to Nair (2006), 
firms following SOP should be able to establish shorter and more effective product development cycles, enabl-
ing the firm to respond to customer requirements in a timely fashion, thus mobilizing innovation [28]. More 
importantly, since different sets of SOP are derived from multiple processes, they can also help to enhance em-
ployees’ skills in managing different processes—this, in turn, benefits the process innovation. Hence, in order 
for firms to carry out innovation activities, SOP is a good starting point, mainly because this management con-
cept priorities the process flow and minimizes the non-value-adding activities, thus supporting product and 
process innovation [29]. 

 Supplier relationships: suppliers, such as the extended firm or external parties [27], bring knowledge, infor-
mation, and assets to the innovation process. Therefore, it is important to manage the relationship with suppliers 
in order to encourage their valuable input towards the performance of innovation [30]. Long-term collaboration 
and partnership with suppliers would build trust between the two parties, which in turn facilitates effective 
communications and fosters a transparent working relationship. Working together in such a trust-based envi-
ronment, the two parties have no worries of calculated behavior or betrayal, and gain better communication and 
the possibility of knowledge transfer [31]. It is clear that the benefits also include learning and knowledge shar-
ing for both parties, potential new knowledge, and creative proposals.  

To summarize, another set of hypotheses is proposed, based on the discussions above:  
H3: The core QM practices have a positive effect on fostering product innovation performance.  
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H4: The core QM practices have a positive effect on fostering process innovation performance.  

2.2. The Impact of Contextual Variables on QM Practices and Innovation  
2.2.1. Contextual Variable 
Contingency theory claims that the performance of a firm depends upon various internal and external variables 
[32] [33]. Such contextual variables, in QM practice, are dynamic in nature. The literature indicates that the 
contextual variables that affect the successful introduction of QM practices to a firm include organizational fac-
tors [34], managerial factors [33], external factors [35], and others. Given that firms exist in a certain environ-
ment, the external factors are regarded as critical moderating variables in organization theory and strategy man-
agement [26]. With the advent of globalization, networking, and fierce competition, customers’ needs turn out to 
be increasingly diverse and uncertain, which in turn causes the market to show certain features of turbulence. 
Here, the term “turbulence” refers to changes that emerge without any predictability or fixed model. Given the 
importance of market turbulence as a critical indicator of the external environment, this study attempts to ex-
plore its moderating effect on the relationship between QM practices and innovation performance. 

2.2.2. The Moderating Effect of Market Turbulence on QM Infrastructure Practices and Innovation  
Performance 

In a turbulent market, customers’ needs and preferences change frequently, as do the competitors, so that it be-
comes challenging for a production line to keep up with customer’s changing needs [2]. To avoid this, positive 
measures are needed to make a more reliable prediction by analyzing customers’ needs [1]. In such circums-
tances, top management commitment seems to be prominently important, because their commitment creates an 
environment of psychological security, thus minimizing employees’ fears, and encourage them to be more ad-
venturous and experimental in their work. Furthermore, tangible resources like people, capital, facilities, and so-
cial emotional support are needed for innovation in a turbulent market, while leaders’ commitment and support 
is crucial for acquiring these necessary resources. Hence, in a market environment with high uncertainty, top 
management commitment is helpful for fostering product and process innovation. 

Additionally, in turbulent markets, firms are likely to be confronted with various unstructured needs, so that 
the conventional method of market analysis and product development is difficult to sustain with the swift 
changes that occur. Therefore, the customer-focused approach seems appropriate and useful in monitoring, ac-
quiring, and analyzing customers’ needs [36]. With the assistance of rapid resource allocation (aggressive beha-
vior) and continuous experiments (proactive behavior), this approach is likely to enable new products and new 
services to be developed in a tight window prior to changes in customers’ needs [37], with the objective of 
creating value for customers. Likewise, a market with a high level of uncertainty will also present more uncer-
tainty and changeability, which the innovation process needs to cope with [38]. However, the involvement of 
employees promotes their adaptability and initiative in such challenges. Market uncertainty is likely to be ana-
lyzed and predicted during paradigm shifts, so that organizational innovation performance is promoted. Also, in 
market environments with high uncertainty, attention should be paid to learning-oriented practices when QM 
practices are introduced; such a priority is claimed to benefit firms’ innovation performance as well [2]. In 
summary, in turbulent market environments, there will be a greater impact on the performance of product and 
process innovation, exerted by leader commitment, customer focus, and employee involvement in the QM infra-
structure practices. 

On the other hand, under a stable market environment, customer needs and their preferences—along with 
technological development—change at a slower pace, so that competitors’ behaviors can be relatively easily 
predicted, and firms’ production lines can match customer needs. Furthermore, the existing methods or frame-
works of QM practice are sufficient to handle the problems that firms encounter. As such, the impact of QM in-
frastructure practices on innovation, the commitment of leaders, customer focus, employee involvement, and 
others, are less obvious. For instance, customers’ needs are easier to predict as firms adopt the customer-focus 
strategy, and so uncertainly decreases significantly in a mature or stable market environment. Likewise, because 
mature-market risk and uncertainty are reduced, the effects of leader commitment and support (especially for 
social emotional support) on innovation will be weakened. Based on the above analysis, following hypotheses 
are proposed: 

H1a: The relationship between QM infrastructure practices and product innovation performance is moderated 
by market turbulence. The higher the level of market turbulence, the more significant the positive impact of QM 
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infrastructure practices on product innovation performance.  
H2b: The relationship between infrastructure practices and process innovation performance is moderated by 

market turbulence. The higher the level of market turbulence is, the more significant the negative impact of QM 
infrastructure practices on process innovation performance will be.  

2.2.3. The Moderating Effect of Market Turbulence on Core QM Practices and Innovation  
Performance 

When the market environment involves high uncertainty, customers’ expectations and preferences change in a 
rapid manner. To be competitive, it is necessary that firms acquire customers’ new needs. However, satisfying 
customers’ changing needs with new products continuously being developed is very challenging, as “discontinu-
ity innovation” does not work well with continuous improvement [3], which is based on the existing knowledge 
base. This may result in firms being in a disadvantageous position, failing to respond to the rapid changes of the 
external market environment [39]. Successful experience and models in prior processes of continuous improve-
ment might also be hindered in a turbulent environment, so that the innovation performance of product and 
process would be affected. Similarly, in market environments characterized by high uncertainty, standardiza-
tion-focused process management might decrease ambiguity (a crucial factor of innovation), making innovation 
more difficult [2]. This is because, by nature, repetitive routines refer to the documentation of SOPs, and repeti-
tion does not benefit firms at all in searching for and acquiring the changing needs of customer and new know-
ledge [40]. Consequently, product development and innovation will be affected in such turbulent market envi-
ronments. Also, market environments with frequent changes increase the difficulty level and cost of maintaining 
a good supplier relationship. This is because cost pressure can negatively impact the trust between the two par-
ties. Again, this would not help firms in terms of acquiring knowledge from suppliers—in particular, tacit 
knowledge, professional skills, or sensitive information that can only be shared in a mutual trusting working en-
vironment [31]. This would ultimately affect firms’ innovation capacity and innovation performance. To sum-
marize, it could be concluded that, in turbulent market environments, the positive impact of the core QM prac-
tices—including continuous improvement, process management, and supplier relationships—on product and 
process innovation performance will be significantly affected. 

On the other hand, in market environments with low uncertainty, customers’ preferences and technological 
development are relatively stable, so that what firms are faced with is structural need [29]. With respect to this 
type of demands firms are able to satisfy customers’ needs through continuously improving their products and 
services so as to respond to the changes from the external market environment. Likewise, in a steady market en-
vironment, repetitive routines and SOPs built in process management are capable of supporting innovation ac-
tivity, which promotes radical innovations of product and process [41]. Besides, the steady market environment 
is more favorable for established supplier relationships, which enables firms to acquire the technological re-
sources and knowledge needed for innovation. Also, a trusted relationship would facilitate a more interactive 
and constructive dialogue between the two parties, and is also helpful in overcoming the “Not Invented Here” 
symptom [30]. Consequently, firms’ innovation will be improved. This suggests that the moderating effect of a 
steady market environment will have a positive effect on the relationship between the core QM practices and the 
innovation performance of product and process. To summarize, the following hypotheses are proposed: 

H3a: The relationship between core QM practices and product innovation performance is moderated by mar-
ket turbulence. The lower the level of market turbulence, the more significant the positive impact of core QM 
practices on product innovation performance.  

H4b: The relationship between core practices and process innovation performance is moderated by market 
turbulence. The lower the level of market turbulence, the more significant the positive impact of core QM prac-
tices on process innovation performance.  

The conceptual model is formulated in Figure 1. 

3. Research Design  
3.1. Sample and Data Collection  
Having taking cost, convenience, and geographic factors into account, the target sample for this study consisted  
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Figure 1. Research conceptual model.                                                      

 
of Chinese manufacturing firms from different provinces, with a focus on Zhejiang, where the local govern-
ments have heavily pushed the quality management initiative and awards. Questionnaire surveys were adopted 
for data collection, and were sent out to firms through various means, including e-mail and via personal contacts, 
from December 2011 to June 2012. Details of sampling are shown in Table 1. The primary industry surveyed 
was machinery manufacturing (34.42%), followed by chemical industry (20%), electronics and communication 
(13.49%), and others.  

The target respondents included general managers and top-to-middle managers with at least three years’ 
working experience. The innovation performance section of the questionnaire required the input of top-to-mid- 
dle managers, and the quality management practice part required answers from quality managers. By June 2012, 
254 responses were obtained, of which 39 questionnaires were incomplete, giving a 56.14% success rate. 

3.2. Measurement 
The design of questionnaire survey was carried out rigorously, beginning with an extensive literature review of 
QM practices, innovation, and others, with a focus on measurements. To suit the Chinese context, the study in-
volved a series of questionnaire trials, in which three well-educated quality managers were invited to assess the 
logic between, and applicability of, the variables and measures. This was followed by inviting five top-to-middle 
managers to assess the clarity and comprehensibility of the questionnaire. The result was the identification of 15 
items for measuring QM infrastructure practices, 12 core practice related items, 4 items each pertaining to prod-
uct and process innovation, and 4 items relating to market turbulence. All questions are in the form of a Likert 
scale, with respondents choosing a number from 1 to 7 to determine their degree of agreement or disagreement 
with a statement [42].  

QM practices: this study was in agreement with the work done by Barbara B Flynn et al. (1995) and by Pra-
jogo and Sohal (2001) on QM constructs [2] [6]. We decided to use top management commitment, employee 
involvement, and customer focus as the three constructs for measuring core QM practices. On the other hand, 
continuous improvement, process flow management, and supplier relationship were employed to measure QM 
infrastructure practices.  

Innovation performance: this variable was developed based on Martínez-Costa and Martínez-Lorente (2008) 
and Kim et al.’s (2012) research [41] [43], looking at the aspects of product and process innovation.  

Market dynamics: this indicator was basically derived from the work of Hult et al. (2004) and of Maria Leti-
cia Santos-Vijande and Alvarez-Gonzalez (2007) [21] [37]. Four indicators were thus adopted, including cus-
tomer preference, market competition, and new customers’ requirement. In this study, market turbulence va-
riables were adopted from Hult et al. (2004) and Santos-Vijande et al.’s (2007) study [21] [37], and included ra-
pidly changing buyer preference, wide-ranging needs and wants, and buyer entry and exit from the marketplace 
(market competition).  
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Table 1. Sample firms’ characteristics.                                   

Characteristics No. Per cent 

Firm nature   

State-owned enterprises (SOEs) 41 19.07% 

Collective firms 14 6.51% 

Private firms 134 62.32% 

Foreign firms 26 12.10% 

Firm size (no. of employees)   

100 and below 36 16.74% 

101 - 300 63 29.30% 

301 - 500 72 33.48% 

501 - 1000 25 11.64% 

1000 and above 19 8.84% 

Firm age   

3 years and below 23 10.70% 

4 - 5 years 45 20.93% 

6 - 10 years 81 37.67% 

11 - 20 years 49 22.79% 

20 years and above 17 7.91% 

Industries   

Electronics and communication 29 13.49% 

Machinery manufacturing 74 34.42% 

Pharmaceutical 17 7.91% 

Chemical and textile 43 20.00% 

Innovative materials 14 6.51% 

Metallurgy 16 7.44% 

Others 22 10.23% 

3.3. Reliability and Validity Test 
Overall, as shown in Table 2, scale reliability is high. All the items exceeded the usual recommendation of alpha 
= 0.70 (Nunnally & Bernstein, 1967) for establishing the internal consistency of the scale [44]. Moreover, con-
tent validity and construct validity were both considered in this study. Content validity refers to the adequacy 
with which a specific domain of content is reflected in the measurement items of an instrument [44]. It is subjec-
tively judged by the researcher. Given the fact that all the identified items were derived from the prior literature, 
and went through a trial with professional, it therefore can be considered to have content validity. Construct va-
lidity measures the extent to which the items in a scale measure the same construct [44] [45]. Factor analysis 
was employed to evaluate the construct validity of each construct measure. The results in Table 2 show that 
item loading rage for each factor was relatively high. Thus, construct validity was demonstrated. 

3.4. Correlation Analysis 
This study employed SPSS 16.0 to analyze the descriptive statistics, correlations, and hierarchical regression. 
Table 3 reports the means, standards deviations, and coefficients of correlation for the variables. As Table 3 
shows, the correlation coefficients for the measurements were highly related, ranging from 0.18 to 0.381. This  
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Table 2. Internal consistency analysis for all items.                                                     

Variables Item members No. of items Items loading rage Cronbach’s α 

Top management commitment TMC1-TMC5 5 0.651 - 0.752 0.781 

Employee involvement EI1-EI4 4 0.584 - 0.714 0.783 

Customer focus CF1-CF4 4 0.543 - 0.688 0.752 

Continuous improvement CI1-CI3 3 0.678 - 0.775 0.852 

Process flow management PFM1-PFM3 3 0.713 - 0.821 0.821 

Supplier relationship SR1-SR5 5 0.607 - 0.756 0.785 

Product innovation performance Prod1-Prod4 4 0.728 - 0.782 0.871 

Process innovation performance Proc1-Proc4 4 0.745 - 0.816 0.902 

Market turbulence MT1-MT4 4 0.768 - 0.826 0.832 

 
Table 3. Correlations among the variables.                                                         

Variables Mean St.d 1 2 3 4 5 

1) QM infrastructure practices 4.213 0.932 1     

2) Core QM practices 4.521 0.813 0.278** 1    

3) Market turbulences 4.081 0.678 0.233** −0.109* 1   

4) Product innovation 4.520 0.912 0.324** 0.192* 0.205** 1  

5) Process innovation 4.453 0.834 0.381** 0.183* 0.180* 0.349** 1 

Note: N = 215; *p < 0.05 level, **p < 0.01 level (two-tailed). 
 
indicates that QM infrastructure practices and core practices had positive and significant relations to product and 
process innovation performance. One negative relationship was found: that between market turbulence and core 
practice (r = −0.109, p < 0.05). 

4. Regression Analyses  
Hierarchical regression was employed in this study to test the research hypotheses. For a start, the variation in-
flation factors (VIF) of each measurement were obtained; for QM infrastructure practices, core QM practices, 
and market turbulence, the VIF values are 1.241, 1.105, and 1.326 respectively—all of which are greater than 1. 
This finding indicates that the models are not affected by multicollinearity problems [46]. In order to assess and 
validate the independence of the error assumptions, Durbin-Watson statistics were adopted. The value is 1.916, 
which lies close to 2, indicating that no autocorrelation issues were found. Further, this study employs the fol-
lowing four procedures to test the hypothesis: Enter the control variables into the regression equation in step 1 
(i.e., model 1), three predictors in step 2 (i.e., model 2), one moderate factor in step 3 (i.e., model 3); and two 
two-way interactions in step 4 (i.e., model 4). For each step, the coefficients R2 and ΔR2 are evaluated.  

4.1. Result for Product Innovation Performance 
Table 4 shows the results of the regression analyses (models 1 to 4). Firstly, three control variables (size, nature, 
and age of firm) are entered into step 1. This shows that these three control variables explained only 8.5 percent 
of the product innovation performance (R2 = 0.085). Also, out of the three control variables, only the firm’s age 
was found to have a significant impact on product innovation performance. All these findings show that the con-
trol variables have a weak influence on the dependent variable. 

Secondly, two variables of quality practices—namely QM infrastructure practice and core QM practic-
es—were entered into step 2 as two predictors. Model 2 showed that the additional variance explained was 14.5 
percent (p < 0.01). It was also found that QM infrastructure practice and core QM practices had positive and 
significant mean effects on product innovation performance (p < 0.01). This finding supports the hypotheses H1  
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Table 4. Result of hierarchical regression analysis (dependent variable: product innovation performance).       

Variables Model 1 Model 2 Model 3 Model 4 

Control variables     

Firm size 0.023 0.032 0.027 0.044 

Firm nature 0.031 0.035 0.035 0.036 

Firm age 0.088* 0.101* 0.089 0.077 

Independent variables     

QM infrastructure practices (IP)  0.240** 0.245** 0.224** 

QM core practices (CP)  0.127* 0.107* 0.092 

Moderator variables     

Market turbulence (MT)   0.179** 0.135* 

Two-way interactions     

MT*IP    0.224** 

MT*CP    −0.072 

R2 0.085 0.230 0.468 0.547 

Adjusted R2 0.073 0.214 0.436 0.525 

ΔR2  0.145** 0.383** 0.462** 

Note: Standardized regression coefficients are shown in the table; the values of ΔR2 in models 2, 3, and 4 are compared against model 1; *p 
< 0.05, **p < 0.01. 

 
and H3. Thirdly, when the moderator factor (MT) is added into Model 2, the additional variance explained in-
creased significantly to 46.8 percent of the explanations of variance in product innovation performance (ΔR2 = 
0.383, p < 0.01). Lastly, as Table 4 shows, when the two-way interactions were entered, the increase in R2 from 
model 3 to model 4 was 0.46, which is statistically significant (ΔR2 = 0.462, p < 0.01). The results also showed 
that the coefficient for the two-way interaction effect of market turbulence and infrastructure practices was posi-
tive and significant (b = 0.224, p < 0.01), whilst market turbulence and core practices were negative and insigni-
ficant. Overall, the results suggest that the market turbulence factor positively moderates the impact of QM in-
frastructure practices on product innovation, but its moderating effect on the relationship between core QM 
practices and product innovation performance is not significant. Hence, H1a is justified, but H3a failed to be 
accepted.  

4.2. Result for Process Innovation Performance 
Following the above methods and steps of the data analysis, Table 5 reports the results of the regression analysis 
on process innovation performance conducted by QM practices, market turbulence, and the two-way interactions. 
Similarly, the results show that firm age is significant for process innovation performance, whilst the explanato-
ry power of the other two control variables regarding process innovation performance is relatively low. Next, 
two QM practices are introduced to test the impact of the independent variable on the dependent variable when 
the other variables of the firms’ characteristics are controlled for. The results show that Model 6 accounts for 
23.4% of process innovation performance, and its explanatory power is higher than that of Model 5 (ΔR2 = 
0.129, p < 0.01). Regression analysis of Model 6 shows that QM infrastructure practices and core QM practices 
exert a positive and significant impact on process innovation performance (p < 0.05). Thus, hypotheses 2 and 4 
are confirmed. 

This is followed by introducing a moderating variable into the regression of Model 6. With market turbulence 
taken into consideration, the results show that Model 7 accounts for 41.7% of process innovation performance, 
with its explanatory power being further improved compared to model 6 (ΔR2 = 0.312, p < 0.01). Additionally, 
with interaction variables added, Model 8 accounts for 52.4% of product innovation performance, with its ex-
planatory power higher than that of Model 7. Regression analysis indicates that the interaction effect of QM in-
frastructure practices and market turbulence is not significant (b = 0.087); the interaction effect of core QM  
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Table 5. Result of hierarchical regression analysis (dependent variable: process innovation performance).       

Variables Model 5 Model 6 Model 7 Model 8 

Control variables     

Firm size 0.036 0.030 0.036 0.034 

Firm nature 0.035 0.043 0.031 0.035 

Firm age 0.124* 0.116* 0.094 0.102 

Independent variables     

QM infrastructure practices (IP)  0.211** 0.194** 0.189** 

QM core practices (CP)  0.141* 0.118* 0.116* 

Moderator variables     

Market turbulence (MT)   0.173** 0.293** 

Two-way interactions     

MT*IP    0.087 

MT*CP    −0.121* 

R2 0.105 0.234 0.417 0.524 

Corrected R2 0.078 0.218 0.392 0.508 

ΔR2  0.129** 0.312** 0.419** 

Note: Standardized regression coefficients are shown in the table; the values of ΔR2 in models 6, 7, and 8 are compared against model 5; *p 
< 0.05, **p < 0.01. 

 
practices and market turbulence achieved a significant level, with a native regression coefficient of interactions 
(b = −0.121, p < 0.05). The results show that the moderating effect of market turbulence on the relationship be-
tween infrastructure practices and process innovation performance is not significant, but that market turbulence 
could moderate the relationship between core practice and process innovation performance in a negative way. 
Thus, the implication is that hypothesis H2b fails to be accepted, while hypothesis H4b has been confirmed. 

5. Discussion and Conclusion 
This study has investigated the impact of QM practices on innovation performance in the Chinese context. It 
contributes to the quality management and innovation practice body of knowledge by identifying the moderating 
effects of market turbulence and the relationship between firm QM practices and innovation performance. The 
hypothesis was tested based on the empirical data from a sample of 383 firms across 9 Chinese provinces and 
cities, and the main conclusions drawn are as follows:  

Firstly, it was found that, in the Chinese context, the local practices of quality management in the form of QM 
infrastructure practice and core QM practice had a significant positive effect on innovation performance [2] [41] 
[47]. This is in line with the findings of Prajogo and Sohal (2001), Choo, Linderman, and Schroeder (2007), and 
Kim et al. (2012), but inconsistent with the observations of Atuahene-Gima (1996), Slater and Narver (1994) on 
the negative relationship between the two [3] [48]. Given that QM infrastructure practices prioritize key practic-
es, such as top management commitment, customer focus, and employee involvement, which would help to cul-
tivate a pro-innovation working environment, innovations are thus more likely to occur. This is because, work-
ing under such condition, individuals are motivated and gain the desire to innovate their working methods [15]. 
This also enhances their recognition for innovation and mobilizes firms’ innovation performance. Moreover, 
continuous improvement also encourages creative minds and learning, and is beneficial in that it allows repeated 
processes to gain opportunities for improvement on an incremental basis [38]. All of these will have effect on 
innovation performance [41]. 

Secondly, it has also been found that market turbulence has a positive moderating effect on QM infrastructure 
practice and product innovation performance (H1a). When the market environment involves high level of un-
certainty, a mature level of QM infrastructure practice leads to a positive improved level of product innovation 
performance. This is because, in such a market environment where customer preference and demands change 
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quickly, firms need to take the initiative to analyze customers’ requirements and perform other market research, 
if they are to get ahead of their competition [2]. Driven by these factors, the creation of innovative products to 
meet customers’ expectations is more likely. The implication is that, in dynamic and turbulent market conditions, 
factors such as top management commitment, customer focus, and employee involvement would be extremely 
impactful on product innovation. These QM practices are not only useful in identifying customer needs and 
committing resources to support innovation work, but such QM practices can also inspire employees to recog-
nize the importance of innovation and to enhance their level of commitment to the innovative functions and 
roles, in order to eventually improve the firm’s performance [2] [49]. This conclusion is again in line with the 
work undertaken by Maria Leticia Santos-Vijande and Alvarez-Gonzalez (2007), and Z. Li, Su, and Song (2008) 
on a similar finding [37] [50].  

Further, this study also shows that market turbulence has a negative moderating effect on the relationship be-
tween the core QM practices and process innovation (H2b). In other words, in a stabilized market, the core QM 
practices had a significant positive impact on innovation performance; however, when market turbulence is high, 
the impact of the core QM practice on innovation performance will decrease. A possible explanation for this is 
that when the market is characterized by a high level of certainty, the customer requirements and product prefe-
rences are predictable, as is the relationship with competitors. Firms tend to focus more on cost reduction, mi-
nimization of variation in production, and productivity improvement [51]. Meanwhile, process management fol-
lowing SOP would be able to reinforce management capability and support innovation better [41]. Besides, 
through collaboration with suppliers to acquire the needed technology and knowledge, it is likely that innovation 
will improve through continuous improvement [29]. 

However, the results also reject the proposition regarding the positive moderating effect of market turbulence 
of QM infrastructure practices on process innovation performance. Possibly, this is because the high level of 
market turbulence demands radical technology development, and other radical changes; also, the firms will en-
counter various nonstructural demands. In order to cope with this, firms need to prioritize the product innovation 
strategy rather than that process innovation strategy with a limited amount of resources. Such a strategy can help 
firms to stay competitive and to respond quickly to customers’ changing requirements. As such, the moderating 
effect on QM infrastructure practices and process innovation performance is not sensitive to firms, and can be 
neglected. In addition, it might also be affected by the small number of firms sampled, as well as the bias impli-
cit in the chosen provinces in which the firms operate; this could also cause such a moderate factor to become 
insignificant.  

This study also failed to prove the proposition regarding the positive moderating effect of market turbulence 
of the core QM practices on process innovation performance (H3a). This is probably because, in a relatively sta-
ble market, firms are reluctant to introduce new products as a result of product innovation, as firms focus more 
on dealing with structured demands, meaning that process innovation matters more. Accordingly, product inno-
vation performance does not improve much under such circumstances. So, the core QM practices regarding 
process innovation performance are not associated with the nature of turbulent market.  

Finally, this study has several limitations. First of all, although this study has taken diversification into ac-
count, it might be more meaningful if more industries were included in the sample, and if the sample size could 
be improved. Secondly, this study adopts cross-sectional data for examination, but the disadvantage is that an 
effort needs to be given to identify the causal relationship between the variables [52]. If longitudinal research is 
adopted in future studies, the results might be more reliable. Last, given that the focus of QM research lies in the 
impact of contextual factors on QM practices, this study investigates the moderating effect of one of the key ex-
ternal factors—market turbulence—yet it is also necessary to take into account other internal factors. It is sug-
gested that more thorough future research is needed to explore the effect of a combination of a set of moderating 
factors, be they external factors or internal factors, on the relationship between QM practices and innovation 
performance.  
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