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Abstract - Drawing on the literature focusing on service innovations, the study aims to examine interrelationships of 
customer involvement (responsive and proactive), appropriability and firm’s innovation performance by using the structural 
equitation modeling. Based on a dataset of 311 top service firms in Taiwan, the results support that informal appropriability 
plays positive mediation role of the relationship between types of customer involvement and firm’s innovation performance. 
The paper concludes that taking advantages of customer involvement and leveraging them to facilitate informal protection 
efforts to attain superior firm’s innovation performance. 
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I. INTRODUCTION 
 
Market orientation and appropriability are two factors 
crucial to the firm’s innovation performance. The 
market orientation literature claims the importance of 
interactions (e.g., involvement or participation) 
between firms and customers by using facilitation 
marketplace performance since efforts of creation are 
greater for both parties (Day, 1994, 1999; 
Diamantopoulos & Hart, 1993; Kohli & Jaworskri, 
1990; Narver & Slater, 1990; Panigyrakis & 
Theodoridis, 2007). The appropriability literature 
mainly focuses on prevention inventions from 
imitation and extracts profits from monopolistic 
opportunities (Breschi & Malerba, 1997; Teece, 
1986). However, the recent studies on the customer 
involvement and appropriability literature offers little 
guidance on how a firm uses appropriability 
strategies to protect user’s inputs from customer 
involvement to attain superior firm’s innovation 
performance. This is a main gap what the study 
would like to contribute.  
Specifically, the study aims to investigate effects of 
customer involvement on firm’s innovation 
performance due to the intervening role of 
appropriability by using a structure equitation model.  
 
II. LITERATURE REVIEW 
 
2.1. Customer Involvement  
Customer involvement relates to the marketing 
literature where it has been of interest to researchers 
in how customer helps produce the service 
(Dabholkar, 1990). Customer involvement is often 
defined in terms of level of engagement and active 
knowledge base undertaken by customers to respond 
marking needs (Alam, 2002; Kotler & Keller, 2006). 
A number of prior empirical studies define level of 
engagement on customer roles played and intensities 
of customer involvement (Alam, 2002; Edvardsson, 
Kristensson, Magnusson, & Sundstrom, 2012; 

Kaulio, 1998; Lusch, Vargo, & Tanniru, 2010; 
Matthing, Sanden, & Edvardsson, 2004).Firms 
customize their offerings by using involvement of 
which customers have a personal interface with them 
and provide direct input into the design and delivery 
of final output (Auh, Bell, McLeod, & Shih, 2007). 
Narver, Slater, & MacLachlan(2004) extended the 
market orientation into two contextual involvements 
to understand customer needs: responsive and 
proactive.Following the prior literature, the study 
uses these two types of customer involvement to 
conduct the empirical test of the study.  
 
2.2. Appropriability: Formal and Informal 
Technological and service innovations are considered 
to contribute valuable knowledge and intellectual 
property that need to be protected by using methods 
to barrier imitations and capture its benefits (Gallouj 
& Weinstein, 1997; Harabi, 1995). Such argument 
confirmed by the Schumpeterian tradition suggests 
that diversity of protection mechanisms affects rates 
of innovation at firms (Levin, Cohen, & Mowery, 
1985) and variousprotection abilities influences 
proportion of innovation returns(Pavitt, 1984; Teece, 
1986). The study distinguishes formal and informal 
appropriability since different mechanisms for 
innovation protection are identified (Bader, 2008; 
Hanel, 2006). Patent, trademark, copyright and trade 
secret are four formal forms, and lead time advantage, 
design complexity and lock-in tactic are three 
methods in the informal appropriability. 
A patent offers the strongest form of appropriable 
protection. It provides the inventors monopolistic 
right to exclude others from economically exploiting, 
using and selling the innovation.A trademark is a 
symbol, sign or image that offers a distinction of 
goods or services for one firm to others. It provides 
owners exclusive rights to use for identifying goods 
or licensing it to another in returns of payment.A 
copyright protects the writing of creators against 
imitation. Literary, music and artistic works are 
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included within covering of protection that offers 
owners exclusive rights to distribute and publish their 
works with literal forms.A trade secret includes any 
forms such as secret formula, patterns, programs, and 
techniques that are useful for owner’s business and 
offer better advantages over competitors. 
Compared to formal appropriability, service firms 
frequently adopt informal forms to attain their 
business advantages (Bader, 2007). These informal 
methods usually include lead time advantage, design 
complexity and lock-in tactic. Lead time advantages 
refer to firms creating shorter innovation cycles and 
updating new versions of products quickly to reduce 
the risk of copying by rivals (Lopez & Roberts, 
2002).A design complexity addresses a method to 
increase difficulties in keeping up with the pace of 
progress imposed and failing to achieve required 
throughput by rivals (Dibiaggio, 2007).A lock-in 
tactic offers the use of specific standards and 
protocols to increase user switch time and allow easy 
interoperability of products (Miles, Andersen, Boden, 
& Howells, 2000). 
 
2.3. Hypotheses development 
According to the RBV, a firm makes investment on 
potential strategic resources that have non-imitative 
features to create economic impact. In order to own 
certain resources, firms tend to use different methods 
to protect user’s needs as knowledge assets (Li & 
Tsai, 2009). Thus, confronting explicit knowledge 
assets from expressed needs, firms incline to conduct 
formal appropriability protection since these needs 
are easily codified by documents. On the other side, 
considering tacit knowledge assets from latent needs, 
firms adopt informal appropriability for protection 
since these needs are hardly documented. Therefore, 
the study postulates that conducting types of 
customer involvement associates with appropriability 
adoption because of distinctive attribute of 
knowledge assets. The study hypothesizes that: 

Hypothesis 1a: The responsive customer 
involvement is positively associated with formal 
appropriability usage. 

Hypothesis 1b: The proactive customer 
involvement is positively associated with informal 
appropriability usage. 
On the contrary, the latent needs from proactive 
customer involvement provide the long-term 
investment if firms continue to accumulate 
knowledge and innovate constantly over time (Ahuja, 
Lampert, & Novelli, 2013). Firms can make 
continuously efforts on tacit knowledge of latent 
needs to explore new markets by taking advantage of 
formal appropriability. Furthermore, this formal 
appropriability allows firms to gain access to new 
markets and has powerful resources to license 
contracts with other partners when they intend to 
enter new markets (Blind, Edler, Frietsch, & 
Schmoch, 2006). Therefore, the study hypothesizes 
that: 

Hypothesis 2a: The responsive customer 
involvement is positively associated with informal 
appropriability usage. 

Hypothesis 2b: The proactive customer 
involvement is positively associated with formal 
appropriability usage. 

Most research has a major concern on how 
appropriability affects the firm’s performance. This 
stream of literature claims that appropriability 
directly affects outputs by improving performance 
such as technical efficiency, market share and service 
quality. Specifically, the idea follows a primary 
appropriability goal that embodies in one product or 
production process that increases firm’s productivity 
and profitability (Ahuja et al., 2013).For example, 
Ernst(2001) found the effect of formal appropriability 
(e.g., patent, copyright) on firm’s economic 
performance. This prior result shows patent and 
copyright publication as strategic resources 
successfully lead to firm’s sales growth and 
represents the qualitative weighting of R&D outputs 
reflection of the technological progress. Letrner & 
Zhu(2007) examined the formal appropriability 
including patents and copyright that have extensive 
protection to increase firm’s propensity based on 
revenues and product innovations. Noel & 
Schankerman(2013) explored strategic behavior of 
formal appropriability to show that effects of the 
formal protection stimulate technology diffusion 
across firms, and strong propensity of strategic 
behavior has positively relationship with the 
economic impacts. Therefore, based on arguments 
above, the study hypothesizes that: 

Hypothesis 3a: The formal appropriability is 
positively associated with firm’s innovation 
performance. 

Hypothesis 3b: The Informal appropriability is 
positively associated with firm’s innovation 
performance. 
 
III. METHODOLOGY 
 
3.1. Data collection  
To carry out the empirical evidence, this study used 
the data drawn from a large-scale survey of service 
firms in Taiwan. A structured questionnaire was a 
main instrument referred on basis of comprehensive 
academic and practitioner oriented literature.A 
population of Taiwanese service firms was drawn 
from two sources: Top 1,000 firms from China Credit 
Information Service 2009 and Top 500 firms from 
Global View Monthly 2009.These efforts elicited 311 
valid samples, implying a final response rate about 
28.2%. 

 
3.2. Measure  
Firm’s innovation performance (FIP) is consisted of 
four items to capture the degree of which a firm has 
achieved its goal of increasing efficiency, market 
share, service quality, and profitability. These items 
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were generated from the literature (Atuahene-Gima, 
Slater, & Olson, 2005; Mansury & Love, 2008). 
Formal appropriability (FA) is measured by the scale 
developed and refined by extensive literature (Amara, 
Landry, & Traore, 2008; Bader, 2008; Blind et al., 
2003; Harabi, 1995; OECD, 2005). The construct 
consists of four items to capture the degree of which a 
firm utilizes legal protection mechanisms of patent, 
trademark, copyright, and trade secret. Informal 
appropriability (IA) is measured by three items that 
access the extent to which a firm utilizes non-legal 
protection mechanisms of lead time advantage, 
complexity design, and lock-in tactic (Amara et al., 
2008; Bader, 2008; Blind et al., 2003; Harabi, 1995; 
Miles et al., 2000; OECD, 2005). 
 
Responsive customer involvement (RCI) is measured 
by the scale developed and refined by (Alam, 2002; 
Narver et al., 2004). This four-item scale captures the 
degree of which a firm attempts to understand and 
satisfy expressed customer needs. Proactive customer 
involvement (PCI) is measured by the four-item scale 
that accesses the extent to which a firm attempts to 
understand and satisfy latent customer needs 
 
RESULTS AND DISCUSSION 
 
4.1. Measurement model  
Confirmatory factor analysis (CFA) was used to 
capture the dimensionality, reliability, and validity of 
the scale that consists of five latent variables. Table 1 
shows the measurement analysis results including 
loadings, composite reliability (CR), average 
variances extracted (AVE) value, and fit indices. The 
CFA results report reasonable fit to the dataset that 
GFI and AGFI values exceed 0.8 (Doll, Xia, & 
Torkzadeh, 1994; MacCallum & Hong, 1997) and 
RMSEM shows 0.072 (<0.08) (Schumacker & 
Lomax, 2004) (χ2 =471.366;χ2/df=2.590). Composite 
reliability were circulated by following procedures 
(Fornell & Larcker, 1981). The CR values for the five 
constructs range from 0.78 to 0.84, exceeding 0.7 that 
is the acceptable CR level suggested by (Bagozzi & 
Yi, 1988; Fornell & Larcker, 1981).  
 
The values for average variance extracted from each 
construct ranging from 0.50 to 0.57 that exceeds the 
threshold level as 0.5 (Bagozzi & Yi, 1988), implying 
the convergence validity of constructs is acceptable 
as achieving the loadings of items. The discriminant 
validity of each constructs was assessed by using 
examination correlations between measures with 
potentially overlapping constructs. Table 2 shows the 
main constructs were strongly correlated with their 
own measures than with any of the other constructs. 
The values of the square root of the AVE (reported on 
the diagonal) were all greater than construct 
correlations suggested by (Fornell & Larcker, 1981), 
implying that the discriminant validity is confirmed.  
 

Table 1 Results of measurement 
Construct Loading  CR AVE 

FIP 0.67-0.81 0.830 0.551 
FA 0.68-0.75 0.801 0.501 
IA 0.59-0.85 0.778 0.544 
RCI 0.65-0.80 0.815 0.525 
PCI 0.71-0.80 0.840 0.567 
 
Table 2 Measurement statistics and correlation  
 M. St. (1) (2) (3) (4) (5) 
FIP (1) 5.36 0.52 0.742     
FA (2) 3.98 1.49 0.24**0.708    
IA (3) 4.06 0.75 0.36**0.38**0.738   
RCI (4) 4.00 0.70 0.41**0.17**0.31**0.725  
PCI (5) 3.98 0.55 0.39**0.30**0.34**0.34**0.753
Note: Figures in diagonal are values of the square 
root of the AVE 
 
4.2. Hypotheses testing  
Our structural equation model is shown in Figure 1. 
The path coefficients for each research constructs are 
presented in a standardized form. Specifically, the 
path between responsive customer involvement and 
formal appropriability was positive and significant 
(β=0.158*, t=2.463, p<0.05), implying Hypothesis 1a 
was supported. The effect of proactive customer 
involvement and informal appropriability was 
positive and significant (β=0.546***, t=4.718, 
p<0.001), in support of Hypothesis 1b. The effect of 
responsive customer involvement and informal 
appropriability was positive and significant 
(β=0.395***, t=5.017, p<0.001), in support of 
Hypothesis 2a. The effect of proactive customer 
involvement and formal appropriability was positive 
and significant (β=0.480***, t=4.423, p<0.001), 
implying Hypothesis 2b was supported. Moreover, 
the effect of formal appropriability on firm’s 
innovation performance was not supported (β=0.035, 
t=0.594, p>0.05), indicating Hypothesis 3a was 
rejected. The effect of informal appropriability on 
firm’s innovation performance was positive and 
significant (β=0.470***, t=4.822 p<0.001), in support 
of Hypothesis 3b. Since the studycontrolled for each 
firm’s size (β=0.001, t=0.240, p>0.05) and R&D 
investment (β=0.001, t=0.107, p>0.05), none of these 
factors had an apparent impact on firm’s innovation 
performance.  

 
Fig.1. Results of structural equitation model 
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CONCLUSIONS 
 
The main purpose of this study is to advance the 
market and appropriability literature by untangling 
the interrelationships among the customer 
involvement, appropriability and firm’s innovation 
performance. All the research hypotheses are 
supported by using the structural equitation model in 
the study, expect h3b. This is explained by that 
service firms frequently use the informal 
appropriability more than formal appropriability. 
More specifically, the study clarifies how and why 
appropriability does mattes in the contribution of 
customer involvement to firm’s innovation 
performance by showing its mediating role. The study 
finds that customer involvement affect the firm’s 
innovation performance through informal 
appropriability. This new insight implies firms that 
make their efforts on exploring user needs by using 
customer involvement to enhance firm’s innovation 
performance should engagein informal 
appropriability protection. This finding reinforces the 
seminar work of profiting from technological 
innovation proposed by Teece(1986). Service firms 
performed the better innovation performance at 
higher rates when they were attempting new 
innovations with considerable user needs from 
involving customers in a market, markets with many 
competitors. The study argued that such situations 
would put firms in vulnerable positions for which the 
additional informal appropriability resources (e.g. 
lead time advantage, lock-in, complexity design) 
available through firm’s performance would be 
beneficial. This suggests that firms in weak 
appropriability regimes need to be intimately coupled 
to the market so that user needs can fully impact 
performance (Teece, 1986). 
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