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Abstract 
 
This paper empirically explores the relationship between organizational characteris-
tics, innovation intensity and firm performance for 606 US firms operating in three 
service sectors, literally, the supplier-dominated sector, the production-intensive sec-
tor, and the science-based and specialized sector. Generally, the three service sectors 
have different levels of innovation intensity (innovation intensity has a positive effect 
upon firm performance in terms of sales productivity and gross profit margin). Fur-
thermore, the causal effects of organizational characteristics on firm performance as 
mediated by innovation intensity tend to differ among the three service sectors. 
 
Keywords: Organizational Characteristics; Innovation Intensity; Firm Performance 
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Introduction 
 

 New strains of research have ex-
tended our understanding of the effects 
of innovation on firm performance. 
While studies on the relationship be-
tween innovation and performance 
have been undertaken actively for the 
manufacturing industry (e.g., Crepon et 
al., 1998; Loof and Heshmati, 2006), 
there are much less empirical studies 
of this kind in the service context, es-
pecially at the firm level. More re-
cently, a few studies have tried to em-
pirically explore the relationship be-
tween the two variables in services at 
the firm level; however, they report 
different results (Cainelli et al., 2003, 
2004, 2006; van Ark et al., 2003; Ver-
meulen et al., 2005; Mansury and Love, 
2008; Elche and Gonzalez, 2008).  
 
 Using a longitudinal firm-level 

dataset that combines data from the 
second Community Innovation Survey, 
CIS II (1993–95) with other comple-
mentary information, Cainelli et al. 
(2003, 2004, 2006) explored the two-
way relationship between innovation 

and firm performance in the service 
sector. The results show that innova-
tion has a positive effect on firm per-
formance in terms of productivity and 
economic growth. Productivity is asso-
ciated not only with the presence of 
innovation, but also with innovation 
intensity (an input variable in the inno-
vation process) including the level of 
financial commitment with respect to 
innovation and the type of innovation 
activities performed. Productivity dif-
ferentials among firms and sectors 
emerge as being affected by the inno-
vation efforts of firms and by the 
amount of resources devoted to the in-
ternal generation and adoption of ICTs 
(both software and hardware). Fur-

thermore, productivity and innovation 
act in a self-reinforcing manner, fur-
ther boosting firm performance. These 
findings provide empirical support for 
the endogenous nature of innovation in 
the service context. 
 
 However, van Ark et al. (2003) 
showed that what effect innovation has 
on productivity growth is not clear, 
though innovation is clearly a key 
source of improved output and em-
ployment performance in Dutch ser-
vice industries. They indicated that in-
adequate organizational innovations 
appear to play an important role in ex-
plaining the mixed results. The prac-
tice of service innovation is strongly 
hampered by insufficient recognition 
in statistics and research and policy 
making on the importance of organiza-
tional innovations. Therefore, they 
suggested that service innovation be 
characterized by a greater emphasis on 
the organizational dimensions of inno-
vation rather than simply innovation 
per se; that service innovation take into 
account new service concepts, new cli-
ent interface and new service delivery 
systems. In a later study, on the basis 
of a survey among 502 Dutch small 
service firms Vermeulen et al. (2005) 
found that new product introducers 
grow (by sales and employees) signifi-
cantly faster than those that signifi-
cantly lag behind on this effort. Differ-
ences between both groups (those that 
score significantly high in terms of in-
troducing new products versus those 
that do not) are significant across vari-
ous service sectors as well.  
 
 Elche and Gonzalez (2008) stud-
ied whether the fit between types of 
sectors and innovation decisions influ-
ences the firm performance of Spanish 
service firms’ in terms of profitability 
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and growth. The classification of ser-
vices was carried out according to in-
novation intensity, which measures the 
relationship between innovation ex-
penses and turnover. Two groups of 
firms were obtained: the above-
average innovation intensity group and 
the under-average innovation intensity 
group. Firm performance was assessed 
by five measures: return on investment, 
sales growth, net profit margin, market 
share, and general performance. In the 
case of services with above-average 
intensity innovation, research results 
show negative and significant correla-
tions obtained between deviations from 
the ideal profile and firm performance. 
While firms coming closest to the op-
timum innovation profile achieve bet-
ter firm performance, those that devi-
ate from the ideal profile show a lack 
of adjustment between production and 
innovation strategy, and therefore their 
performance tends to suffer. However, 
in the under-average intensity innova-
tion group, an adjustment of innova-
tion decisions to fit the ideal profile 
does not guarantee superior profits. 
 
 Newly, Mansury and Love (2008) 
examined the effect of different levels 
of innovation (new-to-market and new-
to-firm) on the performance of 206 U.S. 
business service firms (classified as 
SIC 73). They proposed a theoretical 
framework relating firm performance 
in terms of growth and productivity to 
innovation outputs and external link-
ages, and taking into account specific 
determinants of service innovation and 
a set of internal resource and other firm 
characteristics. Their study found that 
internal resource indicators and other 
firm characteristics have a consistently 
positive effect on sales and employ-
ment growth, but no effect on produc-
tivity. Their results also showed that 

external linkages have an overwhelm-
ingly positive effect on firm perform-
ance, regardless of whether innovation 
is measured as a discrete or continuous 
variable, and regardless of the level of 
innovation considered. 
 
 On the whole, although the above 
studies extend our understanding con-
cerning the relationship between ser-
vice innovation and firm performance 
at the firm level, their estimated results 
are different due to different data 
sources, types of theoretical frame-
works, estimation methods, and defini-
tion of variables. Furthermore, the ef-
fects of organizational characteristics 
on innovation intensity are diverse. For 
example, while Cainelli et al. (2003, 
2004, 2006) presented a positive rela-
tionship between firm size and firm 
performance, Mansury and Love (2008) 
found that firm size (i.e., employment) 
shows a U-shaped relationship with 
growth, but has no effect on productiv-
ity. Moreover, since other organiza-
tional characteristics such as market 
position (Pearce and Robinson, 1996; 
Oerlemans et al., 2005) and diversifi-
cation (Besanko et al., 2006; Pavitt et 
al., 1989; Hughes, 1988) can also in-
fluence innovation intensity and firm 
performance, it is worth examining 
whether these variables too may have 
direct and indirect effects on firm per-
formance and whether the relationship 
between these variables and firm per-
formance may mediated by innovation 
intensity. 
 
 The present study therefore ex-
plores the relationship between organ-
izational characteristics, innovation 
intensity and firm performance in the 
service context. In this paper, service 
innovation is defined as services and 
processes that are both: (i) new or sub-
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stantially improved with respect to the 
market and (ii) new or substantially 
improved only with respect to the firm. 
Altogether, the study adds to our 
knowledge of service innovation in 
three ways. Firstly, it uses data from 
the US service industries; except Man-
sury and Love (2008), most of the pre-
vious studies concerning the effects of 
innovation in service industries have 
been from Europe (e.g., Elche and 
Gonzalez, 2008; Cainelli et al., 2004, 
2006; Vermeulen et al., 2005). Sec-
ondly, an important difference between 
this paper and those described earlier is 
that we adopted more comprehensive 
measures of organizational characteris-
tics, including firm size, past perform-
ance, market position and diversifica-
tion. Finally, instead of treating the 
type of service sector as a regressor of 
innovation intensity or of economic 
performance, care was taken in the 
empirical identification of sectoral dif-
ferentials in the cases of understanding 
causal relationships among organiza-
tional characteristics, innovation inten-
sity and firm performance. This study 
thus divided the firms that constituted 
the sample into three distinct service 
sectors, namely the supplier-dominated 
sector, the production-intensive sector, 
and the science-based and specialized 
sector (Miozzo and Soete, 2001), and 
thereafter analyzed their organizational 
activities accordingly. 
 
 The structure of the paper is as 
follows: In the first section, i.e. Intro-
duction, the focus of the study was es-
tablished. The second section specifies 
a theoretical framework and provides 
definition of variables. Causal relation-
ships among organizational character-
istics, innovation intensity and firm 
performance are proposed. The third 
section discusses the research method-

ology and data analysis. Data from 
COMPUSTAT enabled this study to 
measure organizational characteristics, 
innovation intensity and firm perform-
ance and investigate their relationship 
with each other. In section four, the 
empirical estimation of their relation-
ship will be shown and discussed. The 
estimated results from the theoretical 
framework are presented; comparisons 
are made between three types of ser-
vice sectors: supplier-dominated, pro-
duction-intensive, and science-based 
and specialized and specialized ser-
vices. Finally, the paper concludes 
with basic conclusions and suggestions 
for future research. 
 

Theoretical Backgrounds and  
Hypotheses 

 
The Effects of Service Types on  

Innovation Intensity 

 
 Previous studies identified sec-
toral differentials in the cases of ex-
ploring the impact of innovation activi-
ties on the economic performance of 
service firms (Davide, 2007; Evangel-
ista, 2006; Cainelli et al., 2003, 2004, 
2006; Vermeulen et al., 2005). With 
regard to sectoral differentials that 
might exist in the consideration of ser-
vice innovations, a classification of 
services structured according to func-
tional criteria is needed. Considering 
the industry nature, sources of innova-
tion and implications for technology 
strategy and innovation management, 
Pavitt (1989) proposed five major 
technological trajectories and defined 
services in the ‘supplier-dominated’ 
category, signifying services usually 
are the passive user of technology. 
However, with the growing of service 
economy, the difference in patterns of 
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technological innovation is expected to 
increase.  
 
 A simple generalization of ser-
vice sector is no longer suitable within 
today’s context; as a result, Miozzo 
and Soete (2001) took a new taxo-
nomic approach with special consid-
eration of the functional characteristics 
of service activities and reclassified 
service sector into the following three 
categories of service groups. 
  
 The supplier-dominated services: 
they can mainly be found in personal 
services, (i.e., restaurants and hotels, 
laundry, repair services, barber, and 
beauty services) and in public and so-
cial services like healthcare and public 
administration. They are often small 
firms with little in-house R&D, engi-
neering capability or software produc-
tion. Competition rarely depends on 
technological advantage, rather 
through professional skills, aesthetic 
design, trademarks, and advertising. 
Most innovation comes from suppliers 
of equipment, information and materi-
als. 
 
 The production-intensive ser-
vices: this group consists of large firms 
in sectors such as transport and travel, 
wholesale trade, financial and insur-
ance, and distribution feature large-
scale processes with a high division of 
labor, simplification of task, use of 
machinery and IT applied for effi-
ciency purpose. In this group, while 
technological innovation mostly comes 
from manufacturing suppliers, the na-
ture of these innovations is strongly 
specified by service use. Still, large 
scale and information network firms 
might undertake R&D and usually do 
substantial work on system design, 

specification, configuration and inte-
gration.  
 
 The science-based and special-
ized services: they are business ser-
vices closely related to R&D, software, 
and the development and application of 
information technologies, e.g., profes-
sional, scientific and technical service 
firms and other knowledge intensive 
business services (KIBS). They have 
substantial expenditure on innovation 
compared to most of the economy and 
focus more on R&D than other ser-
vices.  
 
 Miozzo and Soete’s (2001) clas-
sification offered a richer picture of the 
variety of innovation activities in-
volved in services. Similar studies 
based on their classification have pro-
vided evidences of sectoral differences 
within service sectors as well (Davide, 
2007; Vermeulen et al., 2005). Accord-
ingly, this study adopts their service 
taxonomy and proposes that, 
 
H1: Service types have impact on in-

novation intensity. 
 
The Effects of Organizational Charac-

teristics on Innovation Intensity 
 
 Several organizational character-
istics have been found to be related to 
innovation intensity in service indus-
tries, namely, firm size, market posi-
tion, past performance, and diversifica-
tion. Firstly, innovation intensity found 
to increase with firm size (Hipp et al., 
2000; Vossen and Nooteboom, 1996). 
Small firms differ in terms of access to 
resources (Tidd et al., 1997), resulting 
in a lower propensity to innovate. 
However, Vermeulen et al. (2005) pro-
posed that while large firms generally 
enjoy resource advantages, they are 
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relatively slow and reluctant to react to 
changes in the environment; in other 
words, they may well be less prone to 
introduce innovations. Moreover, some 
empirical studies have found a non-
linear U-shaped relationship between 
innovation intensity and firm size 
(Mansury and Love, 2008; Acs and 
Audretsch, 1988; Pavitt et al., 1987). 
That is, small firms and very large 
firms have higher innovation intensity.  
Likewise, market position accounts for 
the level of innovation intensity. 
Schumpeter (1942) proposed that firms 
with better monopoly capability are 
more capable of engaging in innova-
tion activities. The same relationship 
may well apply in the service sector as 
well (Oerlemans et al., 2005; Pearce 
and Robinson, 1996). Developing a 
stronger market position enables firms 
to provide innovative outputs in terms 
of providing faster, cheaper or higher 
quality services (Jong et al., 2003).  
With regard to the effect of past per-
formance on innovation intensity, Cai-
nelli et al. (2003, 2004, 2006) indicated 
that past performance does affect the 
amount of resources devoted by ser-
vice firms to the innovation process. 
Chen (2003) further indicated that past 
performance determines a firms’ deci-
sion concerning a future propensity for 
technological innovation, with firms 
engaging in more innovation when past 
performance is far above average. 
In order to better manage diversified 
businesses, continuous innovation is 
expected to achieve competitive ad-
vantages (Tidd et al., 1997); moreover, 
highly diversified firms enjoy econo-
mies of scale in innovative outputs 
across different businesses, and thus 
have a higher tendency to innovate 
compared to less diversified firms (Be-
sanko et al., 2006). Pavitt et al. (1989) 
further noted that diversification may 

reflect technical interdependencies 
with suppliers, customers and partners, 
and therefore result in an insignificant 
relationship with innovation intensity. 
However, Hughes (1988) revealed that 
in the UK, there is a significantly nega-
tive relationship across industries be-
tween R&D intensity and diversifica-
tion. 
 
 Accordingly, four hypotheses 
related to the effects of four organiza-
tional characteristics on innovation in-
tensity are proposed in the following. 
 

H2: Firm size is positively correlated to 
innovation intensity. 

 
H3: Market position is positively corre-

lated to innovation intensity. 
 
H4: Past performance is positively cor-

related to innovation intensity. 
 
H5: The level of diversification is posi-

tively correlated to innovation in-
tensity. 

 
The Effect of Innovation Intensity on 

Firm Performance 
 
 Research evidence reveals a 
strong correlation between innovation 
activities and firm performance in ser-
vice sectors (Vermeulen et al., 2005; 
Cainelli et al., 2004; Jong et al., 2003; 
Hoffman and Bateson, 1997). In the 
empirical study of Netherlands ser-
vices, Vermeulen et al. (2005) revealed 
that innovative service firms grow (by 
sales and employees) significantly 
faster than those firms that do not in-
novate. Furthermore, Cainelli et al. 
(2004) confirmed in their study of Ital-
ian services that innovative activities 
are positively related to firm perform-
ance, and that the introduction of new 
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or improved service/process helps 
firms to increase their sales in quantita-
tive terms or via a price increase of the 
service delivered. Jong et al. (2003) 
summarized in their work exploring 
service innovations that service inno-
vation tends to result in three different 
types of output, namely, financial 
benefits, increased customer value and 
strategic success, no matter in the form 
of tangible or intangible benefits. In-
novation in service industries generally 
leads to better company performances 
in most of empirical studies. Hoffman 
and Bateson (1997) suggested that 
“firm’s ability to master technological 
change” be one of the key to success. 
They further revealed that firms that 
view technology as a source of innova-
tion are particularly successful. Con-
tinuous improvements in technology 
enable successful firms to open new 
avenues of communication between 
firms and customers. Thus, we might 
posit that: 
 
H6: Innovation intensity is positively 

correlated to firm performance. 
 

The Effects of Organizational 
Characteristics on Firm Performance 

 
 In this study, four organizational 
characteristics of service firms are re-
viewed to propose their effects on per-
formance, including firm size, past per-
formance, market position, and diversi-
fication. Service firms that are of lar-
ger-scale, of higher market position 
and of better past performance tend to 
achieve better firm performance in 
general as a result of: (1) possessing 
more amounts of resources, whether in 
terms of financial or organizational 
resources, (2) being better able to allo-
cate resources to generate economic 
profits, and (3) having a lower risk of 

failure for the company as a whole 
(Cainelli et al., 2003, 2004, 2006; Mat-
ear et al., 2004; Chen, 2003; Jong et 
al., 2003; Hipp et al., 2000). Therefore, 
they may well result in better firm per-
formance. Accordingly, our hypotheses 
are: 
 
H7: Firm size is positively correlated 

to firm’s performance. 
 
H8: Market position is positively cor-

related to firm’s performance. 
 
H9: Past performance is positively cor-

related to firm’s performance 
 
 However, the effect of diversifi-
cation on a firm’s firm performance is 
rather mixed on the other hand. While 
Bettis and Mahajan (1985) suggest di-
versified firms outperform non-
diversified firms in general, Pandya 
and Rao (1998) reveal a negative rela-
tionship on diversification and per-
formance, and that a dominant undi-
versified firm may perform better than 
a highly-diversified firm in terms of 
return but its riskiness will be much 
greater, and vice versa. Furthermore, 
Besanko et al. (2006) found that highly 
diversified firms may lead to conse-
quences of spreading their specialized 
resources too thin or increasing bu-
reaucratic costs and finally result in 
worse performance compared to undi-
versified firms. Therefore, this study 
hypothesizes that: 
 
H10: The level of diversification is 

negatively correlated to firm per-
formance. 

 
Organizational Characteristics, 

Innovation and Performance Relation-
ship: The Mediating Effect of  

Innovation Intensity 
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 Prior empirical evidences have 
demonstrated that a relationship exists 
between organizational characteristics 
(such as firm size, market position, 
past performance, and diversification) 
and innovation intensity (Hipp et al., 
2000; Chen, 2003; Cainelli et al., 2004; 
Vermeulen et al., 2005). Results sug-
gest that organizational characteristics 
have an impact on innovation intensity.  
Innovative service firms in turn are 
more successful, grow faster and gen-
erate more economic returns (Hoffman 
and Bateson, 1997; Camacho and Rod-
riguez, 2005; Vermeulen et al., 2005; 
Evangelista, 2006). Cainelli et al. 
(2003, 2004, 2006) confirmed in their 
study of Italian services that firm size, 
types of service sectors and innovation 
intensity are positively related to firm 
performance. They also indicated that 
the introduction of new or improved 
services/processes help firms to in-
crease their sales. 
 
 Based on prior research results, 
we explore whether the relationship of 
between organizational characteristics 
and firm performance is mediated by 
innovation intensity; thus, this study 
proposes that: 
 
H11: Organizational characteristics are 

correlated to innovation intensity 
and further have an impact on 
firm performance. 

 
H11a: Firm size is correlated to inno-

vation intensity and further has 
an impact on firm performance. 

 
H11b: Market position is correlated to 

innovation intensity and further 
has an impact on firm perform-
ance. 

 

H11c: Past performance is correlated 
to innovation intensity and fur-
ther has impact on firm perform-
ance. 

 
H11d: The level of diversification is 

correlated to innovation intensity 
and further has an impact on firm 
performance. 

 
Methodology 

 
 The empirical analysis carried 
out in this paper was based on data 
from Standard & Poor’s COMPU-
STAT database, during the period 
1997 to 2006. The sample was selected 
using the first two digits of NAICS 
Code from 42 to 81 (NAICS, 2008). 
The resulting sample of this statistical 
process consisted of 606 service firms 
in the US.  
 
 As shown in Table 1, the vari-
ables used in this theoretical frame-
work, along with their definitions and 
references, have a basis in previous 
empirical literature. In line with the 
research goal of comparing results 
among various service sectors, this pa-
per classified the sample firms into 
three groups, literally, supplier-
dominated services (195 firms), pro-
duction-intensive services (204 firms), 
and science-based and specialized and 
specialized services (207 firms) 
(Miozzo and Soete, 2001). Supplier-
dominated services can mainly be 
found in personal services, i.e. restau-
rants and hotels, laundry, repair ser-
vices, barber, and beauty services, and 
in public or collective services like 
healthcare and public administration. 
Production-intensive services consist 
of firms involved in large scale back-
office administrative tasks or depend-
ent on physical or information 
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Research Framework 

Organizational 

characteristics: 
1. Service type 
2. Firm size 
3. Past perform-

ance 
4. Market position 
5. Diversification 

Innova-
tion inten-
sity 

Firm perform-

ance: 
1. Sales productivity 
2. Gross profit margin 

H7, H8, H9, 

H1, H2, 
H3, H4, 
H5 

H6, 
H11 

Figure 1: Theoretical Framework of the Study 

Table 1. List of Variables 

VARIABLE 
NAME 

VARIABLE 
CODE 

PROXY/CLASSIFICATION REFERENCE 

Types of service 
sectors 

SS  The supplier-dominated 
sector (SD) 

 The production-intensive 
sector (PI) 

 The science-based and spe-
cialized sector (SB) 

Miozzo and Soete (2001) 

Innovation inten-
sity 

INNO Expenditures per employee 
on R&D, machines and 
equipment during the period 
of 2001-2003 

Cainelli et al., 2003, 
2004, 2006; Gallaher and 
Petrusa, 2006; Camacho 
and Rodriguez, 2005; 
Evangelista, 2000 

Organizational 
characteristics 

 

 Firm size FS The logarithm of the number 
of employees in 2000 

Evangelista, 2000; Pavitt 
et al., 1989 

 Market posi-
tion 

MS The percentage of market 
share in 2000 

Oerlemans et al., 2005; 
Pearce and Robinson, 
1996 

 Diversification DIV The number of business 
segments operated under a 
single firm in 2000  

Besanko et al., 2006; 
Pavitt et al., 1989; 
Hughes, 1988 

 Past perform-
ance  

PP The average return on as-

sets (ROA) during the period 
of 1997-2000 

Cainelli et al., 2003, 
2004, 2006; Chen, 2003 

Firm performance  
 Sales pro-

ductivity  
SP The average annual growth 

rate of sales during the pe-
riod of 2004-2006 

 Gross profit 
margin 

GP The average gross profit 
margin during the period of 
2004-2006 

Elche and Gonzalez, 
2008; Mansury and 
Love, 2008; Cainelli et 
al., 2004, 2006; Ver-
meulen et al., 2005 
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networks, such as transport and travel 
services, wholesale trade and distribu-
tion, banks, insurance and telecommu-
nication services. Science-based and 
specialized services are business ser-
vices closely related to laboratory, 
software, design services, and the de-
velopment and application of informa-
tion technologies.  
 
 Innovation intensity was meas-
ured in terms of expenditures per em-
ployee on R&D, machines and equip-
ment during the period of 2001-2003. 
Firm size was measured by the loga-

rithm of the number of employees in 
2000 (a year prior to innovation meas-
ured year). Market position was meas-
ured by the percentage of market 
shares in 2000 comparing to the indus-
try groups. The level of diversification 
was measured as the numbers of busi-
ness segments operated under a single 
firm based on year 2000. Past perform-
ance was measured by average return 

on assets (ROA) during 1997-2000 
(four years prior to innovation meas-
ured year). Firm performance was as-
sessed in terms of sales productivity 
and gross profit margin during the pe-
riod of 2004-2006, following the inno-
vation year measured.  
 
 ANOVA, multiple regression, 
and path analysis on the basis of Baron 
and Kenny’s (1986) analytical proce-
dures for testing mediator effects were 
applied to examine the proposed rela-
tionships between organizational char-
acteristics, innovation intensity and 
firm performance among the three 
types of service firms. 
 

Empirical Results and Discussion 
 

Descriptive Statistics 

 Table 2 presents the frequency 
statistics of our sample. The sample 
service firms are averagely distributed 
among categories of different service 
types, firm size, and market position. 
In diversification section, firms operat-
ing under 6 business segments consist 
of 90 cumulative percent of total sam-
ple firms, indicating most sample firms 
are undiversified, first and foremost, 
account for 43.6 percent, or moderately 
diversified. With regard to innovation 
intensity, sample firms invested in at 
least one innovation expenditure ac-
count for 87.5 percent.  
 
 Table 3 shows that a correlation 
generally exists among organizational 
characteristics, innovation and firm 
performance variables within three 
service groups. Moreover, a slight lin-
ear dependence can be detected among 
market position and firm size variables 
in all three service types.  
 

Sectoral Differences 
 
 From Table 4, research results of 
the Scheffe test reveal that firms in dif-
ferent service sectors tend to perform 
differently in terms of separate organ-
izational characteristic variables. 
Among these three groups, supplier-
dominated firms are the biggest, with 
best past performance and have the 
highest market position; yet they have 
the lowest mean in terms of diversifi-
cation and sales productivity. Produc-
tion-intensive firms are the smallest 
and out-perform those in the other two 
sectors in terms of sales productivity; 
still, their level of innovation intensity 
is the lowest. Science-based and spe-
cialized firms have the highest level of 
diversification and innovation intensity 
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Table 2. Frequency of Research Variables 

Service Types  
 # of 
Samples 

% Cumulative % 

Service types 

Supplier-dominated (SD) 
Production-intensive (PI) 
Science-based and spe-
cialized sector (SB) 

194 
205 
207 

32.0 
33.8 
34.2 

32.0 
65.8 

100.0 

 Total 606 100.0  

Firm Size 
(FS) 

1-250 
251-1000 
1001-5000 
5001 and above 

159 
134 
142 
171 

26.2 
22.1 
23.4 
28.2 

26.2 
48.3 
71.8 

100.0 
 Total 606 100.0  

Level of diversifi-
cation 
(DIV) 

Undiversified firms 
2 business segments 
3 business segments 
4 business segments 
5 business segments 
6 business segments 
7 business segments 
8 business segments 
9 business segments 
10 business segments 
11 business segments 
12 business segments 

264 
64 
81 
73 
41 
25 
25 
10 

8 
6 
3 
6 

43.6 
10.6 
13.4 
12.0 

6.8 
4.1 
4.1 
1.7 
1.3 
1.0 

.5 
1.0 

43.6 
54.1 
67.5 
79.5 
86.3 
90.4 
94.6 
96.2 
97.5 
98.5 
99.0 

100.0 
 Total 606 100.0  

Innovating firms 
Non-innovative firms 
Innovative firms 
Total 

76 
530 
606 

12.5 
87.5 

100.0 

12.5 
100.0 

 

Table 3.  Mean, Standard Deviations and Pearson Correlation Matrix 

Type Mean SDEV FS PP MS DIV INNO SP GP 

FS 3.7799 .83987 1       

PP 2.3055 .02985 .346** 1      

MS .0752 .11699 .403** .137* 1     

DIV 2.2865 1.90511 .009 -.022 .046 1    

INNO .7360 .39489 -.118 -.043 .060 -.024 1   

SP 2.0782 .34825 -.126* .014 .210** .072 .349** 1  

SD 

GP 2.7274 .01244 -.140* -.005 -.078 -.091 -.020 .052 1 
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FS 2.4978 1.19091 1       

PP 2.3021 .03061 .050 1      

MS .0475 .09483 .538** .021 1     

DIV 3.0909 2.42068 .115 .033 .035 1    

INNO .5922 .63715 .056 -.226** .140* .114 1   

SP 2.6154 .52913 -.370** .113 -.179** .031 -.070 1  

PI 

GP 2.7276 .02120 -.199** -.054 -.173** -.032 .103 .166** 1 

FS 2.7721 .82761 1       

PP 2.2678 .07451 .426** 1 .     

MS .0165 .04883 .427** .184** 1     

DIV 3.5226 2.72071 .231** .096 .104 1    

INNO 1.5446 .41971 .021 -.136* -.074 -

.148*

* 

1   

SP 2.3051 .24569 .403** .124* .129* .063 .272** 1  

SB 

GP 2.7459 .02059 .052 .123* -.135* -.083 .182** .107 1 

***p<.01; ** p<.5;*p<.1 

 

 

Table 4. A Comparison of ANOVA Statistics of the Three Types of Service 
Sectors 

 

Variables Types Mean 
Std. De-

viation 

ANOVA Scheffe Com-

parison 

SD 3.7799 .83987 
Between 
Groups 

90.217 
SD > SB > PI 

PI 2.4978 1.19091 Within Groups .940  
SB 2.7721 .82761 F 96.019***  

FS 

Total 3.0019 1.11117    

SD 2.3055 .02985 
Between 
Groups 

.087 

PI 2.3021 .03061 Within Groups .002 
SB 2.2678 .07451 F 35.172*** 

PP 

Total .9698 .65002   

SD > PI  
SD > SB 

SD .0752 .11699 
Between 
Groups 

.169 
S D> PI > SB MS 

PI .0475 .09483 Within Groups .008  
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SB .0165 .04883 F 20.619***  
Total .0457 .09363    

SD 2.2865 1.90511 
Between 
Groups 

75.000 

PI 3.0909 2.42068 Within Groups 5.678 
SB 3.5226 2.72071 F 13.208*** 

DIV 

Total 2.9828 2.43251   

SB > SD 
PI > SD 
 

SD .7360 .39489 
Between 
Groups 

52.594 
SB > SD > PI 

PI .5922 .63715 Within Groups .244  
SB 1.5446 .41971 F 215.408***  

INNO 

Total .9698 .65002    

SD 
2.0782 .34825 Between 

Groups 
13.798 PI > SB > SD 

PI 2.6154 .52913 Within Groups .150  
SB 2.3051 .24569 F 91.782***  

SP 

Total 2.3293 .44375    

SD 
2.7274 .01244 Between 

Groups 
.023 SB > SD 

SB > PI 
PI 2.7276 .02120 Within Groups .000  
SB 2.7459 .02059 F 66.397***  

GP 

Total 2.7338 .02053    
SD means the supplier-dominated sector; PI means the production-intensive sector; SB means the 
science-based and specialized sector. 
***p<.01; ** p<.5;*p<.1 

 Consequently, sectoral differ-
ences in services can be detected. This 
study thus divided the firms that con-
stituted the sample into three distinct 
service sectors, namely the supplier-
dominated sector, the production-
intensive sector, and the science-based 
and specialized sector (Miles, 2008; 
Miozzo and Soete, 2001), and thereaf-
ter explored how the relationships 
among organizational characteristics, 
innovation intensity and performance 
relationship differ within sectors ac-
cordingly. 
 

Causal Relationships 

 

 Table 5 displays the results of the 
effects of organizational characteristics 
and innovation intensity on firm per-
formance. Likewise, the variance infla-
tion factors (VIF) for the four organ-
izational characteristic variables are all 
less than 1.7 in three types of service 

sectors, implying that multicollinearity 
may not cause a problem in making 
inferences in this study. 
 
The Impact of Organizational Charac-

teristics on Innovation Intensity 

 
 As shown in Table 5, the effects 
of organizational characteristics on in-
novation intensity vary across the three 
types of service sectors. While the ef-
fects of organizational characteristic 
variables on innovation intensity are 
not statistically supported in the sup-
plier-dominated sector (the F value is 
1.480), the effects are partially sup-
ported in both the production-intensive 
sector and the science-based and spe-
cialized sector. In the production-
intensive sector, while past perform-
ance has a negative effect on innova-
tion intensity, both market position and 
diversification have positive effects on 
innovation intensity. In the science-
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based and specialized sector, past per-
formance, market position and diversi-
fication have negative effects on inno-
vation intensity. Additionally, a U-
shaped relationship between firm size 
and innovation intensity was not statis-
tically supported in this study. 
 
 As a result, when types of service 
sectors are considered, the research 
results are in contradiction to previous 
studies, suggesting that the organiza-
tional characteristic variables consid-
ered in this paper may have a positive, 
a negative or a U-shaped relationship 
with innovation intensity (Mansury 
and Love, 2008; Vermeulen et al., 
2005; Hipp et al., 2000; Tidd et al., 
1997). 
 
The Impact of Innovation Intensity on 

Firm performance 

 

 Table 5 reports that the effects of 
innovation intensity on firm perform-
ance in terms of sales productivity and 
gross profit margin are generally posi-
tive. Both supplier-dominated and sci-
ence-based and specialized service 
firms show positive effects of innova-
tion intensity on sales productivity. 

Only science-based and specialized 
service firms reveal positive effects of 
innovation intensity on gross profit 
margin. In the production-intensive 
sector, the effects of innovation inten-
sity on both sales productivity and 
gross profit margin are not statistically 
supported. The statistical results are 
partly in accordance with findings 
from previous (Elche and Gonzalez, 
2008; Mansury and Love, 2008; Arun-
del et al., 2007; Cainelli et al., 2003, 
2004, 2006; Vermeulen et al., 2005; 
Jong et al., 2003). 
 
Organizational Characteristics, Inno-

vation Intensity and Firm Performance 

Relationship: The Mediating Effect of 

Innovation Intensity 

 
 As shown in Table 5, the causal 
effects of organizational characteristics 
on firm performance as mediated by 
innovation intensity is not supported 
for all the service sectors. 
 
 In the supplier-dominated sector, 
the mediating effect of innovation in-
tensity does not exist because the di-
rect effects of four organizational 

Table 5. The Effects of Organizational Characteristics and Innovation Intensity on            
Firm Performance 

 

Dependent Variable and Service Sector  

INNO 

Explanatory 

Variable 
SD PI SB 

Regression of Innovation Intensity on Organizational Characteristics 

FS -.179** -.064 .214** 

PP -.001 -.268*** -.188** 

MS .146* .178** -.166** 

DIV -.030 .124* -.130* 

R2 .033 .107 .067 
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Adjusted R2 .011 .086 .047 

F 1.480 5.161*** 3.287** 

Sig. .210 .001 .012 

SP GP Explanatory 

Variable SD PI SB SD PI SB 

Regression of Firm performance on Innovation Intensity 

INNO .349*** -.070 .272*** -.020 .103 .182** 

R2 .122 .005 .074 .000 .011 .033 

Adjusted R2 .117 -.001 .069 -.005 .005 .028 

F 26.319*** .882 16.128*** .076 1.993 6.850** 

Sig. .000 .349 .000 .785 .160 .010 

Regression of Firm performance on Organizational Characteristics 

FS -.217** -.442*** .429*** -.081 -.147* .144 

PP .017 .139* -.042 .030 -.040 .128* 

MS .291*** .068 -.078 -.021 -.092 -.227** 

DIV .057 .062 -.025 -.088 -.011 -.114 

R2 .085 .176 .141 .016 .048 .071 

Adjusted R2 .064 .156 .123 -.007 .027 .051 

F 4.049** 9.027*** 7.639*** .694 2.303* 3.549** 

Sig. .004 .000 .000 .597 .060 .008 

Regression of Firm performance on Organizational Characteristics and Innovation Intensity 

FS -.152* -.448*** .375*** -.112 -.112 .101 

PP .016 .121 -.009 .033 -.011 .185** 

MS .243** .089 -.036 .000 -.119 -.189** 

DIV .070 .072 .017 -.097 -.001 -.099 

INNO .302*** -.067 .256*** -.077 .143* .228** 

R2 .169 .175 .200 .024 .059 .128 

Adjusted R2 .145 .149 .178 -.004 .031 .104 

F 7.043*** 6.892*** 9.116*** .869 2.102* 5.302*** 

Sig. .000 .000 .000 .503 .068 .000 

***p<.01; ** p<.5;*p<.1 

 
characteristic variables on innovation 
intensity are not statistically supported. 
In the production-intensive sector, the 
mediating effect of innovation inten-
sity does not exist because the direct 
effect of innovation intensity on firm 
performance is not statistically sup-
ported.  
 
 Comparing to other two types of 
service sectors, the science-based and 
specialized service sector displays var-
ied results of the mediating effect of 
innovation intensity. The positive ef-
fect of firm size on sales productivity 

is mediated by innovation intensity. 
The positive effect of past performance 
on gross profit margin is mediated by 
innovation intensity. The negative ef-
fect of market position on gross profit 
margin is mediated by innovation in-
tensity. 

 
Summary of Hypotheses Analysis 

 
 Most of our research hypotheses 
are partially supported, in different 
terms of service sectors. The research 
hypotheses results are summarized in 
Table 6. 
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Conclusions and Suggestions 
 

 This study has tried to look into 
the heterogeneous nature of services, 
exploring its organizational character-
istics, innovation intensities and 
whether innovations contribute to per-
formance of service firms within the 
United States. Shedding light on this 
issue is of much importance not only 
for improving our understanding of 
this emerging economy but also for 
managerial purposes. Along with as-
sessing the impacts of organizational 
characteristics and innovation intensity 
have respectively on firm performance, 
this study also attempts to look into the 
mediating effect of innovation inten-
sity on the relationship between organ-
izational characteristics and firm per-
formance. Empirical results of data 
from the COMPUSTAT database show 
the proposed relationships between 
organizational characteristics, innova-
tion intensity and firm performance  
differ among the three types of service 
sectors in the US. This result discour-
ages any simple generalization of ser-
vice innovation but supports the ad-
justment innovation management the-
ory and practices to the kind of service 
sector for which they are intended. 
 
 Among all service sectors, the 
science-based and specialized sector is 
the most active in terms of engaging in 
innovations, drawing special attention 
to a growing role of knowledge-
intensive innovation. This result is in 
accordance with the theory of Miozzo 
and Soete (2001) and Miles (2008). 
  
 For the different service sectors, 
this paper provides empirical support 
on the increasing importance of organ-
izational characteristics and innovation 
intensity as enhancing factors for firm 

performance in terms of sales produc-
tivity and gross profit margin. A ser-
vice firm may well out-perform com-
petitors if it carefully reflects on its 
organizational characteristics to adjust 
its innovation intensity. 
 
 Services in the supplier-
dominated sector are firms mainly in 
personal or public services. This em-
pirical study reveals that as smaller 
firms in this group increase their level 
of innovation intensity, a positive cor-
relation with sales productivity may be 
expected does not have a significant 
relation towards performance.  
 
 Moreover, by introducing inno-
vative activities, services with higher 
market position may enhance their 
sales productivity. Further, less or 
moderately diversified services may 
enhance their sales productivity by en-
gaging in more innovation activities 
rather than simply rely on suppliers; 
yet if firms overly diversified, it might 
change to a contrary result to a nega-
tive impact of overly scattering of re-
sources on performance. On the other 
hand, rather through pursuing innova-
tive activities, bigger firms in this 
group are less prone to innovate as 
other determinants may exert greater 
importance like maintaining closer re-
lationships with suppliers. The result is 
in contradiction to the study of Miozzo 
and Soete (2001), suggesting that 
rather merely depend on suppliers as 
source of innovation, firms in this 
group may engage moderately in inno-
vation might increase performance. In 
the production-intensive sector, sample 
service firms show that innovation in-
tensity. 
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Table 6. Summary of Hypotheses Analysis Results 

Hypotheses Analysis Results Sector Type 

Organizational Characteristics to Innovation Intensity SD PI SB 

H1 Service types have impact on firm’s innovation intensity. S S S 

H2 Firm size is positively correlated to innovation intensity. R R S 

H3 Market position is positively correlated to innovation intensity. S S R 

H4 Past performance is positively correlated to innovation intensity. R R R 
H5 The level of diversification is positively correlated to innovation 

intensity. 

 

 

R S R 

Innovation Intensity to Firm Performance     

H6 Innovation intensity is positively correlated to firm’s performance. PS R S 

     

Organizational Characteristics to Performance    

H7 Firm size is positively correlated to firm performance. R R PS 

H8 Market position is positively correlated to firm performance. PS R R 

H9 Past performance is positively correlated to firm performance R PS PS 

H10 The level of diversification is negatively correlated to firm perform-

ance. 
R PS R 

     

Organizational Characteristics, Innovation Intensity and Firm Performance 

Relationship 
   

H11 Organizational characteristics of services are correlated to innova-

tion intensity, and further have an impact on firm performance. 
PS PS S 

H11a Firm size is correlated to innovation intensity, and further has an 

impact on firm performance. 
PS R S 

H11b Market position is correlated to innovation intensity, and further has 

an impact on firm performance. 
PS PS S 

H11c Past performance is correlated to innovation intensity, and further 

has an impact on firm performance. 
R PS S 

H11d The level of diversification is correlated to innovation intensity, and 

further has an impact on firm performance. 
R PS S 

* S means supported; PS means partially supported; R means rejected 

 
 Services in these sectors may 
consider increasing their level of inno-
vation intensity when they are of 
higher market positions, highly diversi-
fied, or performed less well in the past; 
yet firm size is not a positive factor in 
innovation intensity and firm perform-

ance relationships. As firms with 
higher market position and higher level 
of diversification engage more actively 
in innovation activities, due to an ad-
vantage of economies of scale, they 
may expect an increase in perform-
ance. Nevertheless, firms that per-
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formed well in the past, while having a 
positive return from current strategies, 
are not encouraged to increase their 
innovation intensity for an intention to 
achieve better performances. Alterna-
tively, production-intensive service 
firms may increase firm performance 
by applying other approaches, such as 
increasing market share, enhancing 
employee productivity, or cost control. 
For the third sector group, firms in the 
science-based and specialized sector 
reveal the highest intensity of innova-
tion expenditures within three sectoral 
groups. In addition, the increase of in-
novation intensity would in fact help to 
raise performance. Furthermore, firm 
size plays a significant role in enhanc-
ing innovation and performance rela-
tionships. Bigger services engaging 
actively in innovations are associated 
with better sales productivity, which 
may be explained by their advantages 
over professionals with special talents 
and abilities. Still, other organizational 
determinants such as past performance, 
market position or the level of diversi-
fication reveal a negative relationship 
towards innovation and performance, 
suggesting firms with lower market 
position, lower level of diversification 
and worse past performance, rather 
than enhancing performance in term of 
gross profit margin through introduc-
ing innovative activities, should focus 
on other issues, for example, business 
repositioning or employee’s abilities 
reinforcements. The result is in accor-
dance with Miles (2008); indicating 
services in this service sector may 
value talents the most and generally 
have high level of expenditures on in-
novation. 
 
 In all, this study provides empiri-
cal supports on the increasing impor-
tance of innovation as enhancing factor 

for firm performance within different 
service sectors. With the growing share 
of service sectors within most ad-
vanced countries, service firms are no 
longer technological laggards as de-
picted in many of prior literatures; in-
stead, a service firm may well out-
perform competitors if it carefully 
combines organizational advantages 
and actively participates in innovating 
activities. Further, sectoral differences 
should better be taken into account 
while studying innovations in service 
context for reflecting more factual out-
comes. Moreover, service firms in 
other countries may well benefit from 
the empirical results from U.S. ser-
vices; by carefully reflecting internal 
capability and adjusting innovation 
intensity, Taiwanese services may en-
hance their performance through simi-
lar experiences in the United States.  
As a result of exploring relatively un-
charted territory, this study raises sev-
eral limitations for future studies.  
 
 Firstly, while this study has 
found an association among organiza-
tional characteristics, innovation inten-
sity and firm performance, it has not 
explicitly investigated the mechanisms 
by which innovation activities are car-
ried out as far as different organiza-
tional characteristics are concerned. 
Therefore, future research could exam-
ine the relationship between organiza-
tional characteristics, innovation inten-
sity and firm performance by consider-
ing innovation type differences (e.g. 
product innovation versus process in-
novation). 
 
 Secondly, it is suggested running 
the data using other typologies to di-
vide the firms to find more meaningful 
results. The typology of service firms 
used in this study does not appear to be 
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helpful to interpret the results and 
place them in a context. The cause of 
this is most likely the fact that the 
guidelines used in this study to type 
firms in this were too broad within the 
categories. For example, Miozzo and 
Soete’s (2001) study grouped together 
scale-intensive network sectors and 
information sectors into one sector 
(production-intensive). However, these 
two are disparate in nature, which may 
lead to a potential confound in the re-
sults. Moreover, most service firms 
may adopt more than one of the typol-
ogy. For example, a tertiary referral 
hospital can be classified into either 
the supplier-dominated or the science-
based and specialized service sector. 
Therefore, it worth a further research 
in the validity of service firm typolo-
gies and in whether the differences 
matter for innovation intensity and 
firm performance. 
 
 Finally, because most of the hy-
potheses are partially supported and 
the R2 numbers are low, more discus-
sion should be devoted to limitations 
of the indicators used in this study as 
proxies of organizational characteris-
tics, innovation intensity and firm per-
formance. There are still other organ-
izational determinants of service inno-
vation such as links with public sci-
ence, the use of business networks, in-
ter-firm cooperation or non-techno-
logical features, which are not avail-
able from COMPUSTAT dataset; thus 
a more comprehensive picture of the 
variegated nature of service innovation 
may be revealed when such organiza-
tional features are amenable to statisti-
cal investigation. Furthermore, innova-
tion intensity is measured by R&D ac-
tivities and expenditures on machines 
and equipment, which is a mere indica-
tor of investment in fixed capital. Fu-

ture research could add indicators of 
human capital investment, such as re-
taining well-trained and knowledge-
able personnel or containing a high 
share of university-educated employ-
ees, to measure innovation intensity of 
service firms. Likewise, the meaning 
and the rational behind the use of the 
firm performance indicators should be 
father clarified in relation to the inter-
pretation of the contribution of innova-
tion intensity. 
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Abstract 

Geo-political entities are now meeting multiple challenges and the traditional political 
organizations have been faced a transition. It is expected more trans-regional forums, 
platforms or organizations for “problem-solving” will emerge to guarantee and 
strengthen states’ competitive advantage. In 2004, the organizational innovation of six 
“Regional Emergency Operation Centers” (REOCs) were established in Taiwan for 
the object to integrate of emergency medical and ambulance resources, and strength-
ening emergency response mechanism. REOCs’ concept are to follow logic of the 
current regional planning in Taiwan, for setting up medical emergency response cen-
ters with government financial assistance, as well as leading role of regional disaster 
relief network. This research is adopting the neo-functionalist concept for analyzing 
the REOC mode to discuss: first, will governments according to “functional” way to 
establish various forms of coordination, operation, or governance platforms, to reach 
“problem-solving” goal? Second, how do inter-governmental or cross-sectors interac-
tions reach efficiency for using and integrating resources through the functional 
mechanism? Third, can such governance platform or mode help to bring about “spill-
over effect,” then pursuing political cooperation or extend its experience to other lev-
els? This paper is analyzing of concept and operation of the cases for exploring theo-
retical and practical inspiration. 
 
Keywords: regional governance, governing across boundaries, neo-functionalism, or-
ganizational innovation, REOCs, spillover effect
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Introduction 

 Regionalization and localization, 
became complex public issues that im-
pact and penetrate borders of public 
governance constantly in the era of 
globalization, accordingly bring about 
the expected or unexpected changes 
and displacements. Therefore, gov-
ernments bear the growing roles on the 
account of democratic accountability 
and policy effectiveness, especially 
under the constraint of limited re-
sources and bureaucratic system, to 
have renewed their thinking and find-
ing new mechanisms for governance in 
response to the coming global competi-
tion. As Scott (2006: 371-73) has ar-
gued, there will be more interregional 
forums or organizations for “problem-
solving” appear. 
 
    In practice, there are several meas-
ures that governments around the 
world have tried to adapt to respond to 
the rapidly changing environment, for 
instant, they brought about series of 
movements or reforms of strategic- 
oriented, citizen-oriented, customer 
oriented, privatization and innovative 
financial methods, which make gov-
ernance modes changed. At the same 
time, the devolution of central author-
ity or power has become an inevitable 
trend mostly because of the central and 
local governments have shared chal-
lenges of fiscal stress and economic 
crisis, such management and control 
structures apparently have gone be-
yond the traditional “government” to-
wards a multiple level of “governance” 
or “network” mode (Beckett-Camarata, 
2002). Meanwhile, modern countries 
have also embarked on encouraging 
citizen participation to improve the ca-
pacities and quality of governments. 
At present, regional, or regional gov-
ernance has some strong local charac-

teristics of shape, but still has its com-
mon feature. From the perspective of 
“problem-solving” focus, some ar-
rangements breaking old nature of the 
market, looking for more capable, 
flexible, and competitive of the struc-
ture, regardless of these specific 
mechanism is the local level of “execu-
tive agency,” public-private partner-
ship, civic group or various forms of 
regional alliances and agreements. 
However, it may be better initiatives 
for the current stage if they consider 
civil rights, governance effectiveness 
and local conditions. 
 
 This study is mainly based on the 
concept of the neo-functionalism, 
which is discussed through the REOCs 
model for exploring: first, can gov-
ernment establish coordination, opera-
tional or governance platform on func-
tional basis to achieve the goal of 
“problem solving”? Second, how does 
this functional governance mechanism 
enhance efficiency of resources or 
manpower and help integration on in-
tergovernmental or inter-departmental 
level? Third, can such governance plat-
form or model help to ignite the “spill-
over effect,” and promote its experi-
ence to other level of cooperation? The 
study will analyze operation of the 
cases through the relevant literature 
and interview data and, hopefully offer 
its contribution to the theory and prac-
tice. However, this paper is only the 
preliminary stage of research that fo-
cusing on regionalism, functionalism 
and cross-boundary governance related 
literature and similar research in the 
past, then exploring their relationship 
to each other, hopefully, to identify 
some core concepts, as basis in the 
next phase of interviews and empirical 
study. 
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Reforms of Taiwan’s Local Govern-
ance: Organizational Evolution and 

Innovation 
 

1. Cases at-a-glance 
  Since Taiwan has brought 
into practice local autonomy in 1950, 
the cross-boundaries cooperation be-
tween local governments has not been 
enough attention, the reasons apart 
from the laws and regulations were 
inadequate, heads of local governments 
or their representatives may have con-
cerned their own political interests or 
partisan conflict, resulting in coopera-
tion is fraught with difficulties. How-
ever, Taiwanese administrative juris-
diction division is too small and the 
current governance model has made it 
unable to effectively respond to inter-
national competition and challenges in 
the era of globalization. Particularly in 
industrial planning, transportation con-
struction, land and water management 
and the metro development also facing 
a lot of difficulties (National Devel-
opment Council, 2012). So, how to 
achieve and integrate domestic re-
sources to enhance the competitiveness 
of the country are being the main ef-
forts in recent years.  
 
 In fact, Taiwan has had some of 
experience in regional governance and 
cooperation. Though limited, but it can 
be used as reference for regional gov-
ernance in Taiwan. These tools of re-
gional governance can be categorized 
as six types: informal cooperation, 
committee, administrative contract or 
authorized public body, quasi- gov-
ernmental organization or regional 
federation, and regional government. 
The magnitude of its management 
strength is orderly by weak turned 
strong. Of which by place led estab-
lished organization, including 

Taichung County and City Liaison 
Council in 1993, Kao-Kao-Ping 3 
County/City Heads and Directors 
Council in 1999, the Northern Taiwan 
Regional Development Promoted 
Committee in 2006, the Chung- 
Chung-Chang-Tou Heads Breakfast 
Meeting in 2008, and Yun-Chia-Nan 
Regional Construction Implementation 
Committee in 2010, these organiza-
tions are types of informal cooperation.  
  
 Other organizations which set up 
by the central government are: The 
Southern Taiwan Joint Services Cen-
ter, Executive Yuan in 1998, Central 
Taiwan Joint Services Center, Execu-
tive Yuan in 2003, Eastern Taiwan 
Joint Services Center, Executive Yuan, 
and the Kao-Ping River Basin Man-
agement Committee in 2001, the for-
mer three organizations for the com-
mission, the last is the first specific 
river management institutions, and the 
nature of the organization is regional 
federation. 
 
 After the deactivated of Taiwan 
Province in 1998, there have no func-
tional similar organization or mecha-
nism substituted for it. While lacking 
the buffer of Provincial Government, 
the Central Government needed to face 
23 Counties/Cities directly, such as the 
Taichung Scientific Industrial Park 
Fourth Section Development Plans, 
and also in the Miaoli Dapu agricul-
tural land controversy, was managed 
by the Premier in person to solve the 
problems. Although the Central regu-
larly meet Counties/Cities heads, and 
the Executive Yuan continually estab-
lished the Southern, Central and the 
Eastern Joint Services Centers in 1998, 
2003 and 2007, in order to meet and 
coordinate regional needs regularly. 
Yet, often local and cross-boundaries 
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affairs seemed no comprehensive 
planning and discussion, the existing 
mechanism mainly to resolve problems 
simply as garbage cleaning, com-
munity security and disaster relief, 
platform itself planning function is 
weak, seldom proposed regional de-
velopment strategic plan to guide pub-
lic construction or industry of invest-
ment. 
 
 According to the Executive Yuan 
for approval of ‘National Spatial De-
velopment Strategy Plan’ in 2009, 
Taiwan’s spatial structure in the West-
ern region towards the 3 largest city 
areas for development, and the North, 
Central and South metro areas have 
their core city respectively. Except to 
promote three metro cities for across 
boundaries cooperation, also divided 
land space for ‘7 Developmental Ar-
eas’ as: pei-pei-kee-yi, tao-chu-miao, 
chung-chang-tou, yun-chia-nan, kao-
kao-ping, hua-tung and peng-kim-ma. 
It applies from the concept of ‘eco-
nomic district’ (or ‘basin district’) to 
promote regional cooperation. Also, it 
developed the so-called ‘3 Living Cir-
cles’ to integrate the partnership rela-
tions among local governments. Gov-
ernment jointly participates in the re-
gional cooperation organization, assist 
coordination resources distribution, 
and to balance regional development. 
Meanwhile, the counties and cities 
were merged and completed in 2010, 
this, opening the new era of Taiwan 
administrative area reform.  
The ‘National Spatial Development 
Strategy Plan’ has led local govern-
ments through the establishment of re-
gional cooperation platforms to 
strengthen mutual dialogue, exchanges, 
and cooperation across boundaries. 
Through application and implements 
of national-development plans, the ad 

hoc planning agency - the National 
Development Council (NDC) - joined 
forces across regions value-added 
ideas into planning of public works, 
financial innovation, etc. As well as 
the financial incentives provided by the 
central government (Executive Yuan), 
helps public works to meet local de-
velopment needs then to achieve their 
maximum benefits (Chang, et al., 
2014). 
 
2. Positive and skeptics views 
    The construction of regional 
governance mechanism or cross- 
boundary cooperation platform in 
Taiwan has become significant issues 
for a long time. The people who in 
favored considers it can bring the 
views and needs of each region into 
governance then enhance regional 
cooperation in substantive functions. 
However, the establishment of regional 
governance mechanism may subject to 
principles of organizational reforms or 
government restructuring1, particularly 
the budget allocation and staffing 
problems will face many difficulties. 
At present, the views of the con- 
struction of regional governance 
platform, either in the theoretical or 
practical aspect, can be described as 

                                                 
1 The original Taiwan provincial government 
was revoked on December 21, 1998, and the 
administrative organizations were largely 
streamlined and its function was shrinking 
dramatically. In principle, Taiwan’s 
administrative organization became a ‘central-
city/county’ two-level system. Recently, the 
new organizational structure of the Executive 
Yuan of ROC began in 2012, and gradually 
reached a government organization to 
transform the ‘lean, flexible and effective’ 
targets. The original government hall 37 
departments will be reduced to 29 ministries 
and departments to improve the problems of 
unclear and lack of flexibility in original 
government organizations. (Chang, et al., 
2014) 
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positive and negative stand. (Chang, et 
al., 2014) The views of the support and 
opponents are analyzed as below. 
The positive points of view think the 
functional regional governance 
platform has its significant value.  
 
Because of: 
 
(1) The construction of a 
‘decentralized intermediate level of 
governance platform (between central 
and locals)’ can be expected, in which 
it is considered a better way to use the 
so-called “living circle” concept as a 
division standard. 
 
(2) Some experts believe that regional 
governance and cross-border 
governance are important matter in the 
future, but now that rights and 
responsibilities are unclear, it is 
proposed to set up a competent 
authority to promote cross-border 
affairs, which is more feasible and 
constructive. 
 
(3) It is not only the central dominant, 
the views from various regions should 
be covered; that is, local governance 
should think from the nature of 
services and obtain some substantive 
functions. The central government may 
have more understanding of local ideas 
through consultation or trading actions 
via such mechanism. 
 
 The people who hold skeptic 
views have doubted the possibility for 
establishing a regional governance 
authority mainly from the point of 
view of “right” and “money” 
restriction. They argue: 
 
(1) The establishment of ‘regional 
government’ should be under the facts 
of history and national development, 

not only change for change. And, it is 
not necessarily in accordance with the 
concept of ‘living circle.’ To establish 
a regional level of governance 
organization is a dynamic process, it is 
not suitable for division if relevant 
resources are not in place. 
 
(2) These changes within members of 
the organization form a sense of 
insecurity, the implementation will 
have a lot of bounce. Moreover, the 
new stage of government organizations 
after transformation, the human 
resource system or new governmental 
structure do not meet the goal of 
overall government planning of current 
stage, but also contrary to public 
services delivery type in the future. 
 
(3) In the past, similar regional 
governance platforms had shown that 
political parties had greater impact 
than concerns to regional issues. 
Therefore, this defect should be 
overcome. Because the result of 
integration, too often affected by the 
political reality and party ecology. It 
may be viable to pick some certain 
important issues but not subject to 
spatial, political, or other factors can 
limit the function of cross boundary 
cooperation. 
 
3. The REOCs may be practical 
alternative? 
 
      The Department of Health2 revised 
the Disaster Prevention and Protection 

Act in response to the need for mutual 
support from regional disaster and 
medical care in 2002. The second 
paragraph of Article 5 of the Act 
clarifies that the central health 

                                                 
2 In 2013, the “Department of Health” was 
renamed as the “Ministry of Health and 
Welfare” through government reengineering. 
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authority (DOH) is responsible for 
integrating emergency medical rescue 
resources, strengthen the emergency 
response mechanism and, should 
establish a regional coordination and 
command system for local emergency 
medical care and rescue. The amend- 
ment of section 9 provides that the 
central competent authority shall, in 
accordance with provisions that 
mentioned above, entrust certain 

medical institution to form a regional 
emergency medical response center in 
each area to carry out immediate 
monitoring of medical emergencies in 
the area and to immediately grasp the 
information of situation and resource, 
and help to establish the disaster 
medical and resources database in the 
region. 
 
   

 
Table 1. Status and distribution of the REOCs in Taiwan 

 

 Area/District Member city/country Leading local 

government 

Leading hospital 

1 Taipei District 

Taipei City, New Taipei 

City, Keelung City, Yilan 

County, Lianjiang County, 

Kinmen County 

Taipei City 
National Taiwan University 

Hospital 

2 North District 

Taoyuan City, Hsinchu 

City, Hsinchu County, 

Miaoli County 

Taoyuan City 
Linkou Chang Gung 

Memorial Hospital 

3 Central District 
Taichung City, Changhua 

County, Nantou County 
Taichung City 

Taichung Veterans General 

Hospital 

4 Southern District 

Yunlin County, Chiayi 

City, Chiayi County, 

Tainan City  

Tainan City 
National Cheng Kung 

University Hospital 

5 Gao-Ping District 
Kaohsiung City, Pingtung 

County, Penghu County 
Kaohsiung City 

Kaohsiung Veterans General 

Hospital 

6 Eastern District 
Hualian County, Taitung 

County 
Hualian County Hualien Tzu Chi Hospital 

Source: Author

  
 Taiwan has established six 
emergency operation centers (EOCs or 

REOCs) since 2004. Although the 
design originally based on the division 
concept of National Health Insurance 
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in Taiwan, but also in line with current 
national spatial planning logic of 
Taiwan. As mentioned above, the 
REOCs are subsidized by the central 
government, and led to the regional 
disaster relief network, with local 
governments, which have more 
resources in area to lead other counties 
and cities. As Table 1 has shown, the 
current division are: the Taipei District, 
from Taipei City to lead; the North 
District from Taoyuan City to lead; 
Taichung City leads the Central 
District; the Southern District, from 
Tainan City to lead; Gao-Ping District, 
from Kaohsiung City to lead; Eastern 
District, from Hualien County to lead. 
The principle is the central government 
funding to each REOCs, then let them 
allocate depending on the situation 
respectively. According to the recent 
operational review, this mode could be 
a successful network, and is considered 
an appropriate example in the disaster 
prevention mechanism. In fact, the 
REOCs have played a great effect in 
severe medical care, disaster relief and 
recovery work in recent years. 
According to the Table 1, deep blue 
color is Taipei District. Orange color is 
North District. Purple color is Central 
District. Light blue color is Southern 
District. Tree color is Gao-Ping 
District. Light yellow is Eastern 
District. Those six REOCs are shown 
as Figure 1. 

 
Literature Review 

 
1. Governance under Public Manageri-
alism 
 ‘Public Management’ is often 
used in describing the important con-
cepts of contemporary government 

management. It is an integrated archi-
tecture that complements or strength-
ens traditional public administration 
and governmental administration while 
meeting both the institutional structure 
emphasized by traditional public ad-
ministration theory and the organiza-
tional management techniques of the 
New Public Managerialism, also add to 
the macro-level of political network 
and policy processes. With problems 
of the current world become more 
complex, dynamic, and diversified, 
how to find more effective and effi-
cient governance model, become an 
important issue for governments. In the 
era of governance, both politicians and 
political scholars are faced with several 
problems: first, the national level of 
public administration, its characteris-
tics gradually become more compre-
hensive, and even global governance; 
the second is the level of administra-
tive system gradually became a more 
complex governance network; and 
thirdly, the ‘ungovernable’ situation 
faced by the governments was deterio-
rating (Huang, 2013: 9). 
 
 At the practical level, the term 
‘governance’ is often used to refer to 
the rapidly growing international 
communications network, multi-level 
governance, transnational nature of 
mechanisms, or newly transnational 
civil society and democracy. And the 
establishment of these management 
models or mechanisms, the most im-
portant purpose is to jointly deal with 
the increasingly serious problems of 
various types of emerging. This type of 
management or control structure is 
clearly beyond the traditional 
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Figure 1. Six REOCs Status and Distribution of Taiwan Map 

Source: Author 
 

‘government,’ and towards a global, 
market orientation and multi-level 
‘network’ governance relationship 
(Keating, 1995). The World Trade Or-
ganization (WTO), the North Ameri-
can Free Trade Area (NAFTA) and the 
Asian Free Trade Area (ASEAN) are 
such example of developments. 
 
2. Regionalism and regional govern-
ance. 
 Regionalism can be defined in 
terms of both socio-cultural factors in-
ternal and political factors external to 
the region. Russett (1967:11; 1968) 
identifies five criteria: social and cul-

tural homogeneity, political attitudes or 
external behavior, political institutions, 
economic interdependence, and geo-
graphical proximity, also illustrate the 
ambiguity of region as an organizing 
concept. Based on the work of 22 
scholars, Thompson’s (1973) compos-
ite definition lists 21 commonly cited 
attributes, which he condenses to a list 
of three necessary and sufficient condi-
tions for defining a regional subsys-
tem: general geographic proximity, 
regularity and intensity of interactions, 
and shared perceptions of the regional 
subsystem as a distinctive theater of 
operations. 
 

Taipei Dis-
trict 

North District 

Central District 

Southern District 

Eastern District 

Gao-Ping District 
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 However, traditional views of re-
gionalism concerning the state-centric 
regional system are being challenged 
by the concentration of political and 
military power at the top as well as by 
transnational or interregional networks 
built around economic ties and cultural 
identities (Väyrynen, 2003: 25). In the 
study of regions, the key dimensions 
center on the division of the world by 
levels of analysis and by the physical–
functional distinction. Physical regions 
refer to territorial, military, and eco-
nomic spaces controlled primarily by 
states, but functional regions are de-
fined by non-territorial factors such as 
culture and the market that are often 
the purview of non-state actors. Schol-
ars, for example, Newman (1999) have 
tried to link the physical and functional 
conceptions of regions by focusing on 
the boundary-eroding consequences of 
globalization and identity formation 
and the extraterritorial challenges to 
sovereignty that these forces unleash. 
He suggests that physical and func-
tional definitions of regions may be 
viewed as a sequence in which terri-
tory gradually gives way to space 
(Newman, 1999). 
 
    In fact, regional and global factors 
are closely intertwined during these 
years. The increasing globalization and 
deregulation of markets describes an 
erosion of national economic control 
that industrial states in the North seek 
to compensate for through regional in-
tegration schemes. But these differ in 
form. As Katzenstein (1996) has ar-
gued, regional integration can occur in 
de jure (as in Europe) or de facto (as in 
Asia). It occurs also in sub-regional 
groupings between or within states, as 
for example in Southeast Asia and 
along the South China coast. Similarly, 
Scott (2006: 371-73) argues that the 

globalization process resulting in a 
geo-political entity began disintegrat-
ing, many significant transformations 
occurred in the old-world order. To 
find a capable governance structure to 
safeguard and strengthen its competi-
tive advantage, so many large ‘City-
region’ has emerged. Meanwhile, Scott 
(2006: 373) predicted there will be in-
creasingly cross-regional or interre-
gional forums or organizations appear 
for ‘problem-solving’ purpose. Lee 
(2011) has argued that ‘City-region’ on 
the governance model of meaning be-
yond the traditional concept of local 
governance, and added strategic spatial 
planning of towns with a goal-oriented 
governance. 
 
 Under double stress of time and 
space, the metropolitan has usually 
risen because of globalization effects 
(Hsia, 2002); regardless of the con-
cepts of ‘city-region’ or ‘metropolitan,’ 
a most important proposition assumed 
is their core position of regional devel-
opment, and they provide a quite num-
ber of elements of regional develop-
ment (Lee, 2011; Sun and Lin, 2011). 
Sun and Lin (2011) continuing obser-
vation of the globalization impact on 
the competence of state organs, and 
argue resources and information 
should be considered gathered in many 
important nodes of the network soci-
ety, and thus constitutes the develop-
ment of metro area. Due to industriali-
zation and rapid economic develop-
ment, people are likely moved to in-
dustrial and commercial center of the 
city. Consequently, constant develop-
ment of urban centers and their sur-
rounding increasing changes in the en-
vironment and growth pressures. As 
cities continue to expand, local gov-
ernments inevitably face throughout 
how to adapt themselves to such 
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changing phenomenon? How the met-
ropolitan area should be ‘effective de-
velopment’ or ‘smart growth’? (Sun 
and Lin, 2011). 
 
    This development allows local au-
thority has clear development objec-
tives in the region, therefore easily to 
achieve regional governance functions. 
Lee (2011) points out the case of UK 
local governance as example, con-
cludes that if the regional unit size is 
too large, it cannot be a proper link of 
network, and resources also cannot to 
achieve efficiency; but the scale is too 
small, they are not effectively inte-
grated resources across areas, also is 
not conducive to dealing with major 
policy and strategic planning. Sun et al 
(2011) also points out that the metro-
politan area is a functional area, they 
cause more problems than a single lo-
cal government jurisdiction, direct and 
primary responsibility for solutions to 
local problems shall be jointly by the 
relevant local governments. Therefore, 
the ‘(cross- or inter-) regional govern-
ance’ model or platform, which is 
building on the existing system of gov-
ernance reform, under the operation of 
these mechanisms, both status and 
functions of local governments has not 
been much of an impact, and even 
could play a more active role in the 
new model (Wilson and Game, 2011). 
 
3. From the centric style to cross-
boundary governance 
 The words ‘across boundaries’ 
literally mean cross-fields or cross-
regions. Lamont and Molnar (2002: 
169-181) argue that ‘borders’ in socio-
logical research have four meanings, 
namely, social identity, class or racial 
identity, professional or academic 
identity, and community, national or 
spatial identity. In short, the so-called 

cross-border refers to the phenomenon 
of ‘across multiple domains.’ Compre-
hensive administrative scholars’ view, 
cross-boundary governance of the sim-
plest meaning should include: across 
areas, across organizational barriers, 
across different business and function 
of integrated governance as (Wu, et al., 
2007: 326; Sun, 2013: 194). 
 
 In the American Public Admini-
stration textbook, the command or 
management of intergovernmental 
matters are generally used the terms of 
‘intergovernmental relations’ (IGR) or 
‘intergovernmental management’ 
(IGM). Both of which relate to the in-
teraction or co-operation of govern-
ment affairs between/among different 
jurisdictions, or between/among the 
central and local governments (Shafritz 
et al., 2007: 131-170; Starling, 2008: 
109-143). According to Wright (1983: 
431), IGM has three distinct character-
istics: problem solving, intergovern-
mental rivalry and cyber relations. 
Therefore, the concept of cross-
boundary management is considered as 
intergovernmental coordination and 
cooperation to solve public problems. 
More specifically, cross-boundary 
governance can take advantage of pub-
lic and private sector resources and 
capabilities across different regions or 
areas to integrate them into better pub-
lic services (Morse, 2010: 434-436). 
Thus, cross-boundary concepts are not 
only concerned with the static relation-
ship between government power and 
responsibility, but also the dynamic 
relationship between all participants in 
the policy implementation process 
(Witesman, 2010: 362-363). 
 
 Based on this view, this study ar-
gues that the functions and interactions 
between the central and local govern-
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ments should seek to transcend tradi-
tional government or organ standards 
and restrictions, then hope to consider 
the impact of different types of re-
sources and powers, with more macro 
and flexible perspective to understand 
the interaction between governments 
and civil society. In short, the study 
uses of cross-boundary concept of 
government activities to identify the 
restrictions in central governance 
model, and to explore local require-
ments of autonomy, hopefully will 
have a better understanding to sub-
stance of regional governance and co-
operation. (Abramson and Balutis, 
2008: 53-54; Barnes, 2010: 141). 
 
4. New Functionalism and cross- 
boundary governance mechanism de-
sign 
 
 Organizational Innovation of 
Functionalism emphasizes suprana-
tional, cross-sectoral organizations or 
mechanisms that can be established on 
a given basis to carry out certain func-
tions (Deutsch, 1968: 222). Haas 
(1964: 6) points out that functionalists 
are keen to explore the existence of 
human needs and desires outside those 
areas of politics, especially in the con-
text of specific ‘technical’ and ‘non- 
controversial’ issues, the government 
will try to weave or create organization 
of network relationships to meet the 
needs or solving problem of the above. 
They may initially focus on some of 
the non-controversial areas of common 
expectations, and then from the func-
tional issues, gradually expanded to the 
political level; these pragmatic coop-
eration, in functionalist view, as the 
sum of intergovernmental relations 
(Haas, 1964). Through functional inte-
gration, the government or organiza-
tion will gradually integrate into a sin-

gle society, therefore conflict and con-
tradiction becomes less possible. 
 
 However, this expectation seems 
to have considerable uncertainty, since 
these functional organizations do not 
necessarily have legislation, taxation 
and effective sanctions, and there is 
considerable difficulty in governance. 
Haas therefore assumes that considera-
tion of integration of the members de-
pends on the sum of their expectations 
on benefits or losses that brought about 
by the cooperation. The government is 
pragmatic in nature and, if supported 
by a leading elite or a personal stake 
group, integration becomes feasible. 
Haas (1961: 372) further suggests the 
concept of ‘spillover’ as an ‘expansive 
logic of sector integration’ to explain 
the increased momentum of cross-
domain collaboration and integration 
activities. In short, both functionalism 
and neo-functionalism, they emphasize 
the need for more highly institutional-
ized solutions, both of which share 
some common features: first, empha-
sizing the common well; second, nei-
ther emphasizes symbols and signs of 
recognition of the role, while the im-
portance of social composition of the 
utilitarian factors. Thirdly, both sides 
believe that individuals and groups are 
free to transfer their actions and loyalty 
in a pluralistic society. Fourth, both 
emphasize functional technical bureau-
crats, but neo-functionalism places 
greater emphasis on the close combina-
tion of technical bureaucrats and po-
litical powers. 
 
 However, the functionalist ap-
proach still has its shortcomings. For 
example, it was criticized as its 
‘Europe-centered’ feature and could be 
faced with great difficulties and fail-
ures if applied to other third world 
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countries. Moreover, it is difficult to 
judge how many successful integra-
tions is completed? Or, how to check 
whether there are some common val-
ues, or some degree of common iden-
tity and loyalty? Even the presume of 
integration process may be achieved by 
the common community consciousness 
is difficult to fully verify. When politi-
cians make decisions, they often go 
beyond the integration logic of func-
tionalism, especially when stress 
comes from regional or political con-
siderations (Nye, 1971: 57). However, 
functionalism emphasizes the business, 
technical, and problem-solving ap-
proach, and indeed we are thinking 
about cross-domain cooperation and 
cross-boundary governance strategies 
on the viable direction, namely: cross-
boundary governance can be expected 
from the specific functional policy is-
sue areas of cooperation, and then look 
forward to spillover effects, to promote 
further cooperation in other areas. 
 
Organizational Innovation:  Establish-

ment Of The Reocs And Related     
Discussions 

 
 Because of the change of social 
form, the current disaster and emer-
gency accidents continue to increase, 
emergency medical system assistance3 
is more important. At present, Tai-
wan’s emergency medical care system 
includes: The Ministry of Health and 
Welfare, the Ministry of Ministry of 
the Interior, the city/county govern-
ment and health bureaus, the Disaster 
Relief Command Center and first aid 
                                                 
3 They are including the emergency medical 
care system operation of the good, the 
relationship between the wounded whether the 
survival of patients and their medical 
prognosis quality, and patients’ cross-district 
medical treatment if a major disaster or acute 
illness happened. 

responsibility hospitals which to pro-
vide ambulance and emergency medi-
cal care services. Hope to be able to 
protect safe, healthy and the lives of 
people with a variety of disaster emer-
gency response measures (Ministry of 
Health and Welfare, 2015: 32). To in-
tegrate emergency medical rescue re-
sources and strengthen the emergency 
response mechanism, Taiwan has es-
tablished its emergency medical rescue 
area coordination and command sys-
tem according to the Emergency Medi-

cal Rescue Act. The central authorities 
of the Ministry of Health and Welfare 
in accordance with the law commis-
sioned by the medical institutions in all 
regions of Taiwan to form a regional 
emergency medical response center, 
which responsible for tasks including 
real-time monitoring of disaster-related 
emergency medical events in the re-
gion, immediately grasp the region 
emergency medical information and 
resource situation, etc. 
 
 The construction of the emer-
gency medical care system is expected 
to meet the needs of regional disaster 
medical support. Since 2004, the 
emergency medical rescue system has 
been established in the Taipei District, 
North District, Central District, South-
ern District, Gao-Ping District, and 
Eastern District. The tasks of REOCs 
include: to monitor the information and 
resource situation of emergency medi-
cal events in the area and to assist in 
planning of rehabilitation work, to 
build a database of disaster medical 
resources in the region, to assist the 
central health authority dispatches the 
emergency medical resources in the 
area when the disaster occurs across 
the county or city, to direct the emer-
gency first-aid hospital in the area to 
assist in handling a large number of 
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emergency patients, and regularly 
carry out emergency medical emer-
gency training. 
 
 The operation of the emergency 
medical care system involves a wide 
range of related business areas, includ-
ing fire, police, and medical and other 
social security units, which contains 
various types of human facilities, 
communication, transportation, patient 
referral, public health, and system as-
sessment mechanism and so on. Due to 
the differences in emergency medical 
care resources and abilities in various 
districts, patients should be immedi-
ately sent to other medical institution 
that has recently been able to dispose 
of illness in the event of a major disas-
ter or emergency if they are unable to 
receive proper medical care locally. 
Therefore, cross-regional coordination 
and cooperation in medical resources 
consumption is a very important sub-
ject. It may strengthen emergency 
medical quality, in addition to the 
promotion of emergency ambulance 
quality before and after arriving the 
hospital, but also help to integrate the 
resources to build a regional-based ca-
pacity of emergency response model. 
Wu et al. (2008) have conducted a 
study on the construction and operation 
of trans-regional emergency medical 
system in Taiwan. According to the 
questionnaire survey to understand the 
situation of domestic cross-regional 
emergency medical care, and its prob-
lems. Wu’s study focuses on executive 
director, disaster relief, ambulance 
command center, training and educa-
tion to staff, and the hospital emer-
gency room management, the problems 
have found mainly includes: regional 
emergency medical response center 
and the units linked to pre- hospitaliza-
tion, emergency medical inter-regional 

operations, database construction, edu-
cation, and training issues, and so on. 
Some of the topics covered are related 
to medical professional or on-site op-
eration, but it is also worthy to be ref-
erence in many cross-regional and 
cross-disciplinary cooperation matters. 
The results show that the current six 
regional emergency response centers 
generally face the hospital ambulance 
manpower training and continuing 
education as the biggest challenge; 
overall, emergency medical manage-
ment system has several functions, but 
the quality of the national emergency 
information integration can be further 
strengthened (Wu et al., 2008). 
 
 In the part of the contingency of 
the disaster, the authorities and respon-
sibilities among the central and local 
governments should be more clearly 
defined. By setting up the regional 
emergency medical disaster response 
center, the central government will en-
hance its response ability to disaster 
and help the local governments to 
strengthen the disaster prevention sys-
tem. The fault of any one of the links 
in this system may lead to the failure 
of the whole operation. This study is a 
preliminary exploration that based on 
the planning and operation of the 
emergency medical care system in 
Taiwan in purpose to find out if the 
construction of such functional re-
gional governance platform could be 
the feasible mode of cross-regional co-
operation. 
 
The Organizational Innovation Func-

tions of the REOCs and Cross-regional 
Integration 

 
 In design, the REOC is mainly 
responsible for monitoring the infor-
mation and resource status of emer-
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gency medical events in real-time 
monitoring and assisting in the plan-
ning of rehabilitation work. In addi-
tions, it also helps for constructing da-
tabase of disaster medical resources in 
the area, and assisting the central 
health authorities for dispatching 
emergency medical resources in the 
area at the time while a major disaster-
related emergency medical exercise. 
The spirit of the planning and opera-
tion of the ROEC is a typical func-
tional regional governance case, since 
the operation of the emergency medi-
cal care system involves a wide range 
of stages, which can be divided into 
pre-hospital ambulance and hos- pital 
medical care. The relevant professions 
include fire, police, medical and other 
social security units, while involves 
various types of human facilities, 
communication, trans- portation, pa-
tient referral, public health education 
and system evaluation mechanism. The 
most important factor for the success 
of its operation is necessarily to have a 
good cross- regional mechanism that 
can integrate matters in the emergency 
after the incident, even if the central 
unit of the command system has not 
yet formed, the mechanism can imme-
diately start a systematic operation. 
 
 There exists difference in emerg- 
ency medical care resources and abili-
ties in various districts. When a major 
disaster or emergency happened and 
massive illness cannot be properly re-
ceived and treated locally, it should be 
immediately sent to a medical institu-
tion which has recently been able to 
dispose, so that can reduce the con-
sumption of medical resources. Thus, 
better cross-regional coord- ination and 
cooperation is a very important part. 
The quality of the emergency medical 
response mechanism, not only to en-

hance the capacity of ‘emergency am-
bulance,’ but also requires the integra-
tion of neighboring resources to con-
struct a useful regional emergency re-
sponse model. 
 
The Evaluation of the REOCs  Organ-

izational Innovation Practices 
 

 Based on the information pro-
vided by the Ministry of Health and 
Welfare as above, this paper summa-
rizes current situations of Taiwan’s 
REOCs mechanism and its derivatives 
in recent years (Wu, et al., 2008; Min-
istry of Health and Welfare, 2015).1. 
REOCs provides 24-hour duty moni-
toring      At present, the number of 
attendants is about 5 to 8, and the main 
channels find out the incident in the 
area were ‘self-monitoring news’ and 
‘monitoring the fire service agency,’ 
followed by ‘notification by the health 
bureau’; after the disaster incident, The 
CEO made decision or follow the start 
standard to determine the operational 
level, and the decision is mainly based 
on their own standards.2. The linkage 
of the REOCs with various unit Up to 
the third level of start (green level), the 
REOCs will be associated with the 
District Health Bureau, Disaster Relief 
Command Center, and First Aid Re-
sponsible Hospital, only a few will be 
associated with other REOCs and the 
Department of Health and Welfare. 
When the secondary level start (yellow 
level), the REOC will be associated 
with other REOCs and the Department 
of Health and Welfare, most of which 
will be associated with the District 
Health Bureau, Disaster Relief Com-
mand Center, and First Aid Responsi-
ble Hospital. Start level first (red 
level), every REOC will be associated 
with the District Health Bureau, Disas-
ter Relief Command Center, and First 
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Aid Responsible Hospital, other RE-
OCs and the Department of Health and 
Welfare. Among them, the North 
REOC in the chemistry disaster or nu-
clear disaster and other special disas-
ters, it will also be associated with the 
District Health Bureau, Disaster Relief 
Command Center, and First Aid Re-
sponsible Hospital, other REOCs and 
the Ministry of Health and Welfare. 
The Center for Disease Control and 
Response, Environmental Protection 
Agency and Drug Administration Cen-
ter will be contacted by other organiza-
tions whose responsibilities are linked. 
In the connection tools, within the 
area, the Health Bureau, Disaster Re-
lief Command Center, and First Aid 
Responsible Hospital, the other RE-
OCs and the Ministry of Health and 
Welfare are mainly use of telephone, 
and use of internet and satellite phone 
to associate with other REOCs. Tele-
phone, radio, and internet communica-
tion are offered that will improve the 
quality of services of REOCs. 
 
3. The establishment of the REOCs 
database varies from region to region 
      Each REOCs has a database of 
disaster medical professionals, 
emergency medical and rescue 
resource, and most of them have a 
database of disaster medicine and 
major disaster events at home and 
abroad. Among them, the North 
District establish all the databases, and 
the Central District’s data of disaster 
medical professionals, emergency 
medical rescue resources and major 
disaster events at home and abroad, 
and the Southern District’s emergency 
medical rescue resource database, are 
both part of open nationally to inquiry. 
 
4. The education and training 
organized by REOCs 

      Training courses and topics 
include: Disaster Medical Rescue 
Team (DMAT) training and retraining 
courses, hospital emergency medical 
contingency courses, tourism area first 
line ambulance training courses, large 
number of injuries and evacuation of 
the desktop simulation and exercise, 
poisoning and chemical education and 
training courses. 
 
5. The problems that REOCs to be 
resolved 
     Including the shortage of human 
resources and inadequate training, the 
emergency medical management 
system of the Department of Health 
and Welfare cannot cross-site regis- 
tration and the lack of capacity to 
mobilize resources, inconsistent timing 
and initiative of contacts across units 
within the emergency medical system, 
the division of powers to be clarified, 
and six Districts’ resources have not 
integrated properly. 
 
6. The coordination of disaster relief 
and ambulance command center with 
other units 
 The fire units are mainly using of 
telephone to associate with other units 
while the case is happening, then 
followed by the internet; and to 
contacted with ambulance personnel 
mainly use the radio; with the disaster 
relief command center outside the 
county is mainly use of telephone; and 
contact to the evacuative hospital is 
mainly used radio, followed by the 
telephone. And, the main contact for 
the dispatcher, followed by the medical 
care division; and the contact with the 
Health Bureaus mainly use the phone, 
a few use the green phone, and the 
main contact for the medical care 
division, followed by dispatcher, a few 
by responsible person. The timing of 
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the notification to the Health Bureau is 
mainly when the case is identified or is 
expected to be many injuries, followed 
by the capability of local fire units are 
not enough to cope with the occurrence 
of cross-county disaster; a few 
command centers will also inform the 
Health Bureau in the case of special 
injuries, such as suicide or psychiatric 
cases, or with the different views with 
delivery of the hospital in send 
medicine timing or unit.  
 
7. The use of the Central Emergency 
Medical Management System by the 
Disaster Relief Ambulance Command 
Center 
      Only two counties did not use this 
system, one county and city use their 
own development of computer system. 
70% of the command center are 
required to use the emergency medical 
management system in services, four 
counties using the system after in the 
Health Bureau or the Department of 
Health and Welfare have established a 
‘disaster incident,’ in addition to a 
county only uses the system as a query. 
 
8. Disaster Relief and Rescue Center to 
send medical situation across areas 
(counties) 
      In addition to Kaohsiung City, 
Yilan County and Lianjiang County, 
the wounded patients were not sent to 
the other county for medical treatment, 
the remaining counties, and cities to 
send medical treatment across the 
region of ratio about 0.05 to 30%, of 
which Lianjiang County’s cross- 
district medical delivery is handled by 
the local hospital, the command center 
is only responsible for sending injury 
to the area responsible hospital and 
health clinic. The main reason for 
cross-district delivery of medical care 
for the county outside that hospital 

responsible for the distance, followed 
by family requirements. The situation 
of the vacant bed in the county is 
mainly by the command center to 
contact, a few through the Health 
Bureau contact. Overall, cross-regional 
medical delivery situation is not 
serious. 
 
9. The problems that Disaster Relief 
Command Center to be resolved 
Including the lack of human resources, 
inadequate training, poor radio 
reception, the interface of the Central 
Emergency Medical Manage- ment 
System is inconvenient, the Health 
Bureau without a 24-hour one-stop of 
link, and cannot get the hospitals 
empty bed information quickly.  
 
10. The Central Emergency Medical 
Management System uses the hospital 
emergency room only after the 
authority establishment of a disaster 
incident 
      98% of first-aid responsible 
hospitals have used emergency 
medical management systems, 60% of 
which are used by the Health Bureau 
or the Ministry of Health and Welfare 
to establish all the injuries under the 
“Disaster,” 5% do not know the timing 
of use, and 25% do not answer. The 
number of empty beds in each hospital 
intensive care unit, burns units and 
emergency room can receive emerg- 
ency medical conditions patients, and 
most of them are daily update, there is 
a hospital in every five minutes, a 
hospital using the computer system 
automatically implemented. Among 
them, the intensive care unit is the best 
in update empty number. If one wants 
to understand the responsibility of the 
hospital in each section of the intensive 
care unit, burn scald wards and 
emergency empty bed and the 
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emergency can receive emergency 
injuries, most of the hospital through 
their own links. 
 
11. The hospital emergency room and 
the pre-hospital ambulance system 
The emergency room and the 
ambulance technician, whether it is a 
major condition (such as: heart arrest, 
stroke, etc.), will notice the hospital 
before arrived, and fill the ‘ambulance 
record’ or oral explain injury cases, are 
‘always’ (more than 7 times in 10 
times) have implemented. 94% of the 
hospital will store ambulance records 
in the medical records of the injured 
patients. Overall, the connection is 
good.  
 
12. The contact situation before arrived 
of injuries from the hospital to the 
other hospital 
 Most of the patients who are 
affected by emergency hospitals are 
clinically referred by hospitals or 
clinics outside the county. However, 
most of them only ‘sometimes’ (1 to 3 
times in 10 times) will inform hospitals 
that are affected. And the time to reach 
the hospital most of required 45 to 60 
minutes, the main hospital for the 
disease will decide whether to give 
priority to such patients. According to 
the research results, the contact 
situation remains to be strengthened. 
The aforementioned mentioned is the 
organizational innovation, which is 
very helpful for emergency care 
system and emergency medical 
network. Especially Taiwan is a multi-
earthquake, and densely pop- ulated 
countries, such an organization 
innovation is quite useful. 
 

Summary and Suggestions 
 

 Emergency medical care system 
and emergency medical network in 
Taiwan has been pushing for more than 
a decade, from the September 21 
earthquake, Peach Typhoon, Nali 
Typhoon, SARS and other major 
health crisis challenges, highlighting 
the medical system must strengthen 
disaster prevention measures and crisis 
when the emergency response.4 The 
operation of the emergency medical 
care system involves a wide range of 
relevant areas, so inter-regional 
coordination and cooperation is a very 
important part. How to integrate 
existing medical resources and pro- 
fessional manpower, integrate and 
crisis-related departments, the disaster 
hit the health impact to a minimum, 
become one of the most important 
issues. Through this operation, it has 
strengthened the crisis management 
ability of the health care system, 
reduced the impact of health and 
human life, accelerated the recovery of 
health, and finally established a 
comprehensive disaster prevention 
society. In summary, this model has the 
following inspirations: 
(1) With reference to the same mode of 
operation, the Governments may 
establish a coordination, oper- ational 
or governance platform for each 
district according to specific 
‘function.’ 

                                                 
4 In 1999, the September 21 earthquake also 
called Jiji earthquake which occurred in Jiji of 
Nantou County in Taiwan. In this earthquake, a 
total of 2,415 people were killed, 11,305 
injured, and US$10 billion worth of damage 
was done. In 2001, Peach Typhoon caused 
serious economic losses and casualties in 
Taiwan. In 2001, Nali Typhoon hit Taiwan and 
made a huge damage. In 2002, Severe Acute 
Respiratory Syndrome (SARS) is a viral 
respiratory disease of zoonotic origin caused 
by the SARS coronavirus. SARS caused a 
great crisis in Taiwan.  
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(2) Base on the consideration of 
operational efficiency, resources, 
manpower utilization and integration, 
it may be led by the department, and 
the district command or operation 
center may be set up. 
(3) The governance platform, center, or 
agency (organization), assist the 
central ministries to grasp local needs 
and provide immediate infor- mation 
for decision-making; also use 
coordinated contact centers to 
effectively transmit decision-making 
orders and monitor follow-up 
effectiveness and implementation of 
the situation. 
(4) To provide the legal basis for the 
construction, functions, powers, and 
responsibilities of the relevant 
platforms to strengthen its substantive 
functions and legitimacy. 
Based on the four-point dis- cussion, 
the Taiwan emergency medical system 
has been quite complete. Furthermore, 
the con- struction and organizational 
innovation of the health care system 
has been ongoing. 
 
Conclusion: Organizational Innovation 

of REOCs in Taiwan 
 

 The rapid flow of current global 
economy, led to a series of political 
boundaries adjustment, the emergence 
of newly style of mode or mechanism, 
in extent, could be the final puzzle of 
government’s strategy for reducing the 
impact of globalization. Despite 
governments’ strategies are vary, but 
the direction is the same, that is, 
increasing the coordination function 

among different level of governments, 
as well as construction of flexible new 

governance mechanisms. Therefore, the 
relevant recommendations for Taiwan 
administrative regions should be more 
flexible, such as the merger of the 

Southern District and Gao-Ping 
District. Because the culture and 
geography of these two Districts are the 
closest, in other words, medical 
treatment in neighboring Districts can 
support each other. Most of these two 
Districts have also been ruled by the 
DPP for a long time and their cooper-
ation would also be easier. This is the 
current political ecology in two 
Districts of local democratic 
governments. 
 
 Taiwan has long been discussing 
the construction of regional governance 
mechanism or cross-boundary 
governance platform. However, it is 
difficult to discuss the principle of 
organizational change and innovation 
or the adjustment of governance 
structure and the formation of budget 
and manpower configuration. Some 
believe the concept of ‘regional gov- 
ernment’ that usually considered as a 
new government level or the expansion 
of formal operational method, is not 
easy to reach at this stage, nor should 
the new wave of administrative reorg- 
anization of the public service. In fact, 
similar regional governance platforms 
in the past have been influenced by 
political parties, integration practices, 
and it is often influenced by the so- 
called ‘political ecology.’ Therefore, it 
is recommended to try out several 
important but not subject to political 
factors for governing. Therefore, based 
on their functional characteristics and 
needs, to establish a dynamic regional 
governance network or mechanism, is 
worth to think it over. 
 
    The challenges of the major health 
crises such as the September 21 Earth- 
quake, the Tao-tzi typhoon, the Nali 
storm, and the SARS epidemic have 
highlighted the need to strengthen 
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disaster prevention measures and 
emergency response in times of crisis. 
Emergency medical care system and 
network in Taiwan for more than a 
decade, the current six REOCs effective 
integration of existing medical 
resources and professional manpower, 
integrating the crisis-related depart- 
ments to reduce disasters and the public 
health impacts to a minimum. There is 
no doubt that the importance of the 
command system in emergency 
response. The centers of the six regions 
are equipped with 24-hour staffs and 
the CEOs who are responsible for the 
day-to-day operations, and to en- 
courage experts and scholars from 
different professions to consult various 
advisors and advisory groups to 
establish a variety of emergency 
response processes, to provide relevant 
education and training, and at any time 
to monitor the occurrence of health 
crisis.  
 
 In case of emergency happened, 
the response process normally in 
accordance with the provisions of the 
emergency. Importantly, the integration 
of various emergency-related medical 
contingency mechanisms, such as 
emergency medical network, many 
injuries and disaster medical system, 
poisoning and radiation injury medical 
system, to help the decision-makers 
assigned by the Ministry of Health and 
Welfare for decision-making. They 
include: providing up-to-date infor- 
mation on the collection, analysis 
related resource situation for decision- 
making, and use coordinated focal 
points to effectively disseminate 
decision-making orders, then, monitor 
subsequent process and implementation 
of the policy. 
 

     Despite the skeptics have ques- 
tioned political interference with 
REOCs, the six already operating 
REOCs have achieved initial results. In 
other words, the function of REOCs has 
been recognized positively than those 
skeptics. With reference to the similar 
mode of operation, the Government 
may establish a coordinative or 
governance platform for each district 
according to ‘function.’ Based on 
operational efficiency, resources and 
manpower utilization, and integration 
considerations, can be led by the 
Ministry of Health and Welfare, set the 
district command or operational center. 
Such governance platform, center or 
agency can assist the central ministries 
to master local needs and provide 
immediate information for decision- 
making; can also use coordinated 
contact centers to effectively send 
decision orders and monitor follow-up 
effectiveness and implementation. At 
the same time, though legislation to 
provide relevant legal basis and guide 
for the construction, as to whether the 
governance network or mechanism can 
help to form the ‘spillover’ effect as 
functionalists’ expect, to promote their 
experience to other levels or political 
cooperation, it should be validated from 
more empirical experience, but similar 
attempts should be encouraging. 
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Abstract 
 

In an age valuing competitiveness, artificial neural network is widely used to con-
struct measurement model of organizational efficiency in every industry or trade. The 
researcher uses artificial neural network as measurement model of construction com-
panies’ organizational efficiency. After summarizing references and interviews with 
construction executives of five listed or OTC listed companies of more than ten years 
old, the researcher concludes that organizational efficiency of construction companies 
is classified into five categories and 17 variables and develops 17 measurement items. 
For this research, 200 questionnaires have been handed out and 195 questionnaires 
have been collected. The 135 effective samples include 105 learning samples and 30 
prediction samples. Through traditional back propagation artificial neural network 
simulation and that of variable learning efficiency, it is found that organizational effi-
ciency of construction companies should be classified into four categories, namely, 
background of organizational structure; flexibility, rules and regulations of organiza-
tions; adaptation process of personnel; and methods and objectives of organizational 
strategy. It is also found that back propagation artificial neural network of variable 
learning speed is an excellent prediction tool for organizational efficiency construc-
tion applied in this research if over fitness can be avoided. 
 
Key Words: artificial intelligence, organizational efficiency, construction executives, 

traditional back propagation artificial neural network  
 
 
Background and Motives Of Research 
 
  
 

 
 The 21st century is an age with 
fierce industrial and commercial comp-
etition. Low cost, high quality and high  
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efficiency are always valued in every 
industry or trade. As for products, qual-
ity control, total quality management 
and conformance to requirements of ISO 
all aim at the so called “compet-
itiveness”. Market demand and supply 
will also change as external environment 
changes. Technologies and knowledge 
provided by the former products or ser-
vices inside enterprises will be tested by 
trend. According to development trace 
theory of S curve, it is found that enter-
prises formerly devoted to product im-
provement may undergo aggressive 
technological change so that the former 
products are fully replaced and the abil-
ity and endowment the former products 
rely upon for existence will weaken. 
Consequently, leaders in an industry 
may become losers but startup new en-
terprises may quickly become leaders of 
an industry (Afuah, 1997; Foster, 1986; 
Khalil, 2000).  
 

 Speed, efficiency and performance 
are basic conditions for survival of enter-
prises. Besides, diversification of the 
society requires workers engaged in 
every industry or trade to value quality 
and competitiveness. Namely, properly 
working is no longer sufficient for sur-
vival of enterprises. On the contrary, only 
enterprises with excellent operation can 
survive in the environment with increas-
ingly fierce global market competition. 
With many consumption choices, con-
sumers will obviously first consider and 
seek products or services, which can sat-
isfy their demand. In order to obtain de-
sirable profitability, enterprises must 
deeply know about and satisfy demands 
of the target customers and work better 
than their competitors. By observing 
growth and decline of domestic construc-
tion industry, the researcher finds this 
industry is the mostly influenced by busi-

ness cycle factors and related overall 
environment factors.  
 
 The recent worldwide financial 
storm has swept across the globe and 
caused negative growth pressure to econ-
omy and will inevitably greatly impact 
the construction industry of Taiwan. With 
economic decline, the government has 
carried out multiple economic revitaliza-
tion plans. However, economy hasn’t 
showed signs of improvement. The main 
reason is that not only has private in-
vestment in industries sharply declined 
but also many factories are shut down 
and operation scale is commonly reduced 
so that unemployed people constantly 
increase. Traditional construction indus-
try is the first to bear the brunt and it is 
difficult for it to take a favorable turn 
within a short period. 
 
 For a long term period, the whole 
construction industry will still be mired 
in the difficulty of bleak business if effi-
cient reform is not carried out. Vicious 40 
cycle will form and recession will follow 
in case of irrational fierce horizontal 
competition. Affected by worldwide fi-
nancial storm, the construction industry 
must comprehensively enhance its com-
petitiveness in order to operate perpetu-
ally. It is no longer enough to only pay 
attention to technical aspects of new 
technologies and tools. It is necessary to 
carry out thorough reform and analysis 
with respect to organizational efficiency 
in administrative and technological man-
agement aspects. All operation plans of 
construction companies have short term 
and Long term objectives.  
 
 Thus many factors will influence 
organizational efficiency. The researcher 
will collect information from references 
and interviews with five listed or OTC 
listed construction companies of more 
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than ten years old. After summarizing 
such information, the researcher uses 
artificial neural network to construct 
measurement model of organizational 
efficiency. This research aims at carrying 
out self evaluation of construction com-
panies and enhancing their competitive-
ness. (Objectives may be further de-
scribed).  
 

Discussion of Literature 
 

 Whether construction companies 
are competitive and whether their organi-
zation is efficient will be very important 
indexes. Main considerations for perpet-
ual operation of enterprises include pro-
posals of many scholars and experts, such 
as total quality management, organization 
reengineering and conformance to ISO 
standards, and also include other man-
agement strategies. They are no longer 
technology based. Therefore, Robbins 
(Robbins, 1990) defines organizational 
efficiency as the extent to which an or-
ganization realizes its short term and long 
term objectives, response of selection 
strategy supporters, evaluators’ own in-
terests and organizational life steps. The 
so called organization plan proposed by 
Nadler et al. in 1992 is an obvious man-
agement tool. They propose that two im-
portant patterns emphasized by organiza-
tional efficiency are appropriate interior 
and exterior.  
 
 According to traditional response 
method of Miller and Fresien (1984), it is 
found that organizations must change 
their internal attribute structure, strategy 
and process in order to respond to envi-
ronmental transformation. Hitt (1988) 
believes measurement of organizational 
efficiency and its importance lie in crea-
tion and design. Organizational effi-
ciency of constructions is mainly deter-
mined by organizational structure, strat-

egy and culture (Adas, 1996). These fac-
tors greatly influence adaptability of con-
struction industry environment.  
 
 Four modes of competition value: 
(1) Reasonable objective mode empha-
sizes control and organization focuses, 
methods set by plan and objectives as 
well as advantage efficiency value with 
such considerations as productivity and 
efficiency; 
(2) open system mode emphasizes flexi-
bility and organization focuses as well as 
advantage efficiency value with such 
considerations as readiness, flexible 
method application, internal growth and 
external support;  
(3) internal process mode emphasizes 
control and internal focuses as well as 
advantage value efficiency with such 
considerations as method and control of 
communication process; and  
(4) inter personal relationship mode em-
phasizes flexibility and internal focuses 
and advantage value efficiency with such 
considerations as cohesiveness and the 
method of boosting employees’ morale.  
 
 Principle of all the four modes 
emphasizes organizational efficiency and 
uses organizational efficiency for defin-
ing variables and application of network 
input. Quinn and Rhorbaugh (1983) sug-
gest selecting this method for defining 
effective mode of organizational effi-
ciency standards of construction compa-
nies. The reasons are as follows. First, its 
four modes have been taken as the repre-
sentative combining most efficiency cri-
teria by researchers and managers. Sec-
ondly, Maloney and Federle (1993) have 
proved competition value is applicable to 
construction companies. Sunil K. Sinhal 
and Robert A. McKim (2000) classify 
organizational efficiency of construction 
companies into four categories, namely, 
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1. background of organizational struc-
ture;  
2. flexibility, rules and regulations of 
organizations;  
3. adaptation process of personnel; and 4. 
methods and objectives of organizational 
strategy.  
 
 Fourteen independent variables 
and dependent variables are developed 
from the four modes, namely, 1. har-
monization of employees; 2. joint respon-
sibility; 3. subcontracting; 4. diversified 
project management; 5. coordination; 6. 
information communication; 7. attitude 
towards reform; 8. familiarity with rules 
and regulations; 9. compliance with rules; 
10. process control; 11. cultural advan-
tage; 12. workers’ participation indeci-
sion making; 13. planning; and 14. set-
ting of objectives.  
 
 In the 1950s, artificial neural net-
work proved all continuous functions 
could be expressed by a three layer feed-
back artificial neural network (Kol-
mogov, 1957). Therefore, artificial neural 
network can be called a common solution 
to all learning problems. The principle of 
general artificial neural network lies in 
using the method minimizing energy 
function to seek optimum weight distri-
bution with gradient steepest descent 
method. 
 
 The reason is that networks of this 
kind have hidden layer structure and can 
process nonlinear data (Zeng Xianxiong, 
Huo Guozhen, 2005). Artificial neural 
network is precisely defined as follows: 
artificial neural network is a kind of 
computer system including hardware and 
software and it can use many connected 
artificial neurons to simulate biological 
neural network. Artificial neurons are 
simple simulation of biological neurons. 
They collect information from external 

environment or other artificial neural 
networks, perform very simple operation 
and then output the results to external 
environment or other artificial neural 
networks (Ye Yicheng, 1994). In civil 
engineering, artificial neural network has 
been successfully used as the method of 
improving construction companies’ effi-
ciency. For example, Karunanithi et al. 
(1994) successfully used artificial neural 
network (ANN) to predict flow character-
istics of complex river system; Adeli and 
Wu (1998) used legal network to predict 
construction cost; Sinha and McKim 
(1997) used artificial neural network to 
predict rise of construction cost; Flood 
and Katim (1994) used implementation 
structure of artificial neural network ba-
sic mode to analyze problems; Moselhi et 
al. (1991) pointed out that artificial neu-
ral network could be used for soil analy-
sis, optimization, solution to project dis-
putes and facts of implementation.  
 
 Artificial neural network is a struc-
ture simulating human brain. Its advan-
tage mainly lies in that it can carry out 
beforehand training and constantly ad-
justs connected weight until predictive 
value is very close to actual value 
(Hegazy et al., 1994). An artificial neural 
network is multiple nodes or units con-
nected by links. Every link has a corre-
sponding digital weight. Weight is an 
important method for artificial neural 
network to carry out long term storage. 
Learning is usually carried out by updat-
ing weight (Stuart Russell, Peter Norvig, 
2002). Prediction model of artificial neu-
ral network development is feed forward 
training method calculated by back 
propagation. Namely, gradient descent is 
utilized to adjust ANN weight (Rumel-
hort et al., 1986). Design of artificial 
neural network model includes two main 
items, namely, analysis and construction 
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of problems. Analysis of problems is an 
independent factor confirming problems. 
 
 Construction of problems requires 
sorting out and identification of inde-
pendent factors and responds to variables. 
Training quality of artificial neural net-
work is the quantity depending on train-
ing data and the way of inputting data 
into network. 34 
 

Methods of Measuring Organizational 
Efficiency 

 
 Prediction model of artificial neu-
ral network is developed in three steps. 
First, define categories and related vari-
ables of construction companies’ organ-
izational efficiency so as to test effi-
ciency. Secondly, research field covers 
design and implementation; in the con-
struction industry, variables measure 
organizational efficiency and structure is 
also a measurement scale; it is also re-
quired to collect representative data ac-
quired by construction companies by 
using self management questionnaire 
samples. Thirdly, carry out training and 
collect correct data about use of artificial 
neural network, such as principal compo-
nent analysis (PCA), linear regression 
and correlation of main factors in data 
group, which are obtained by statistical 
means. It is found in references that or-
ganizational efficiency is classified into 
four categories.  
 
 According to results of interview-
ing construction executives of five listed 
or OTC listed construction companies, it 
is found that they not only have the same 
perception and opinion but also play an 
important role in enhancing organiza-
tional performance and efficiency. There-
fore, organizational efficiency of con-
struction companies is summarized and 
classified into five categories. Namely, 

(1) background of organizational struc-
ture including variables 1. harmonization 
of employees, 2. joint responsibility, 3. 
subcontracting, 4. diversified project 
management, 5. coordination and 6. in-
formation communication; (2) flexibility, 
rules and regulations of organizations 
including variables 1. attitude to wards 
reform, 2. familiarity with rules and regu-
lations, 3. Compliance with rules and 4. 
process control; (3) adaptation process of 
personnel including variables 1. cultural 
advantage, 2. workers’ participation in 
decision making; (4) methods and objec-
tives of organizational strategy including 
variables 1. planning and 2. setting of 
objectives; (5) improvement of organiza-
tional performance including variables 1. 
construction period control, 2. cost con-
trol and 3. quality improvement.  
 
 The researcher collects correct data 
by means of research field design. After 
all variables undergo operation and 
measurement, the researcher constructs 
different items to score their degree. Ex-
cept cultural advantage, all variables are 
scored by Likert 5 point scale, namely, 
the highest score is five points and the 
lowest score is one point (Furnham and 
Gunter, 1993). As for measurement of 
organization culture, constant method of 
Maloney and Federle (1993) is used to 
measure six main aspects of culture and 
the measurement results can be converted 
into Likert 5point scale and are compati-
ble with scoring of other variables. Effi-
ciency index of the construction industry 
is determined by three factors, i.e., con-
struction period, cost and quality. Effi-
ciency is calculated by average percent-
age of whether construction scheduling is 
brought for ward or completion is de-
layed, whether budget cost is increased or 
decreased, whether any compensation is 
made and customers’ acceptance of 
specifications, etc. The calculated value 
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falls between “1” and “0”. “0” represents 
no efficiency and “1” represents 100% 
efficiency. (Tabulate this discovery) 
Sources of data mainly include interview, 
observation, investigation and archives 
but they must meet two basic require-
ments, namely, data must be reliable and 
effective.  
 
 As for statistical analysis of data, 
artificial neural network can reach new 
state through sample learning and knowl-
edge summary. For example, preproc-
essed data successfully reduces complex-
ity of network architecture. Correlation 
analysis is mainly used to deal with linear 
correlation between two groups of meas-
urement data. When variables researched 
only include one X variable and one Y 
variable, linear correlation between them 
is simple correlation (e.g., Pearson prod-
uct moment correlation). When variables 
researched include only one Y variable 
but p X variables, the linear correlation 
between the p variables and Y variable is 
multiple correlation. When variables re-
searched include p X variables and q Y 
variables, the linear correlation between 
the p X variables and q Y variables is 
typical correlation (Cheng Binglin, 
2005).  
 
 Pearson correlation is used to con-
trol construction data group and is main 
predictor observing the six variables as 
correlation analysis output. Regression 
analysis is mainly used for explanation 
and prediction. Its explanation function 
mainly lies in predicting variables as well 
as correlation intensity and correlation 
direction. Prediction function lies in ap-
plying regression equation and using 
known independent variables to predict 
unknown dependent variables (Cheng 
Zheng Chang, 2005). The researcher 
conducts linear regression analysis over 
the 17 independent variables and depend-

ent variables. Stepwise regression analy-
sis starts with all variables selected. Re-
move unimportant variables step by step 
until all variables kept are important 
ones. It is main predictor observing the 
eight variables as output of stepwise re-
gression analysis. Combining networks is 
intended to develop accurate prediction 
model of construction organizational 
efficiency. Five continuous networks are 
combined. Each network represents a 
stage of completing mode evolution. 
 
 Different statistical methods are 
used to obtain multiple combinations of 
important prediction and evaluate imple-
mentation ability. Test data of network is 
unknown so error will occur. Such error 
is called root mean square error (RMSE). 
Its calculation formula is:   

 
 
Y = actual output; Y * = predicted out-
put; N = observed value. It is also re-
quired to calculate total time for network 
weight and implementation. Total time 
necessary for implementing one training 
cycle is (Skapura, 1996): 
 W = total weight within network; 
Tf = forward propagation time; 
Tb= back propagation time; Tt = conver-
sion function time; Nt = training sample 
size; Ne = number of repetitions; M = 
machine operation time. 
 
 Data input by it consists of 17 de-
pendent variables. Accordingly, the re-
searcher constructs prediction efficiency 
of construction organizations and uses 
five different networks to construct pre-
diction structure of construction compa-
nies’ efficiency. The first 17 processing 
elements (PEs) are constructed in input 
two hidden layer network. Network out-
put is single neuron. This is general net-
work mode (GEN). The second network 



 
The International Journal of Organizational Innovation Vol 10 Num 3 January 2018 

56 

mode is based on principal component 
analysis (PCA), including the eight input 
processing elements, the first hidden 
layer and four processing elements at the 
second hidden layer. As for the third 
mode, network is constructed through 
regression analysis. Input and output 
respectively need two hidden layers made 
up of eight neurons. The third mode is 
called regression analysis mode (REGR). 
The fourth mode is correlation analysis 
mode (CORR) based on correlation 
analysis results. This mode is made up of 
six output processing elements and two 
hidden layers. The fifth mode is con-
structed by using GEN and PCA. Appro-
priate number of neurons is selected at 
hidden layers according to PCA informa-
tion of construction data.  
 
 Therefore, for network construc-
tion, 17 processing elements are at hid-
den layers, with eight processing ele-
ments at the first hidden layer and four at 
the second hidden layer. This mode is 
called principal component analysis arti-
ficial neural network (PCAANN). 
 

Research Methods 
 

(1) Sample questionnaire design 
 Measurement of this questionnaire 
originates from the second aspect. The 
first source is collection and summary of 
related literature. The second source is in 
depth interview with construction execu-
tives of five listed or OTC listed con-
struction companies. After making sum-
mary, referring to the references and 
making other efforts, the researcher fi-
nally concludes organizational efficiency 
of construction companies is classified 
into five categories and 17 variables. The 
researcher then discusses with construc-
tion operators the important points valued 
at each construction level and has alto-
gether developed 17 measurement items. 

For background of organizational struc-
ture, six items are designed; for flexibil-
ity, rules and regulations of organiza-
tions, four items are designed; for adapta-
tion process of personnel, two items are 
designed; for other matters related to 
improvement of organizational perform-
ance, three items are designed. Alto-
gether 17 items are designed. 
 
(2) Sampling process 
 For this research, samples are col-
lected for questionnaires of construction 
operators in the north, the mid, the south 
and the east of Taiwan. It is intended to 
predict the results according to answers 
filled in by the construction operators. 
Therefore, when artificial neural network 
is constructed through MATLAB 2007a, 
effective samples are classified into 
learning samples and prediction samples. 
For this research, altogether 200 ques-
tionnaires have been handed out and 195 
questionnaires have been collected in 
total.  
 
(3) Sampling results, analysis and discus-
sion (It is suggested to make supplement 
with respect to this subject because it is 
not sufficient to discuss artificial neural 
model.)  
 
 This research adopts prediction 
model. Therefore, questionnaires not 
completely answered are ineffective 
samples. Altogether, there are 60 ineffec-
tive samples and 135 effective samples. 
The researcher regards 105 of the effec-
tive samples as learning samples and 30 
of them as prediction samples. Condi-
tions of ceasing model learning include 
learning times and MSE. For stabilizing 
the results, steadily set the upper limit at 
10,000 times and MSE at zero. Cease the 
model when it satisfies either condition. 
Set the initial weight as random weight. 
As for variable conversion mode, the 
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researcher adopts the answers originally 
filled in as output value. It is intended to 
reduce degree of freedom and increase 
prediction error when 0 + 1 S function is 
used to convert output value. It is inap-
propriate for learning speed to be too 
high or too low. Besides, back propaga-
tion artificial neural network can now 
provide variable learning speed. When 
MSE changes greatly, increase learning 
speed; when MSE changes slightly, re-
duce learning speed to increase learning 
efficiency. For the purpose of determin-
ing optimum prediction model, the re-
searcher compares which of the two 
learning methods will produce better 
learning effect. There is no fixed formula 
for calculating the number of neurons. In 
addition, learning effect and efficiency 
will be influenced if the neurons are too 
many or too few.  
  
 Therefore, for the purpose of 
avoiding influences caused by the num-
ber of neurons, the researcher sets the 
number of neurons between 1 and 21 and 
respectively builds models to compare 
the results. This research is intended to 
build a reliable prediction model. Al-
though prediction objectives are answers 
filled in the questionnaires, the prediction 
is essentially quantitative prediction. 
Therefore, the researcher compares the 
predicted numeric value with actual data 
and uses GOAL, MSE, mean absolute 
percentage error (MAPE) to measure 
error for the purposes of determining 
accuracy of predictive value and finding 
out better structure of artificial neural 
network. As for prediction of possible 
answers of a single questionnaire infor-
mant, the research defines prediction 
error by difference between predicted 
value and actual value. Its calculation 
formula is as follows:  
eit = Fit Oit 

Where: eit = prediction error of question t 
in sample i; Fit = predictive value of 
question t in sample i; Oit = actual value 
of question t in sample i. Deviation of 
predictive value from actual value in this 
research can be used for reference. 
Therefore, the researcher uses percentage 
to show degree of error.  
  
 The common indexes include 
Mean Absolute Percentage Error 
(MAPE). Its calculation formula is as 
follows: 

 
  
 Lewis (1982) believes that MAPE 
is the most effective evaluation index and 
formulates related evaluation standards, 
as shown in Table 1. In addition, the re-
searcher also uses GOAL as one of the 
comparison standards. This research is 
intended to predict answers of question-
naire. Using back propagation artificial 
neural network to predict results doesn’t 
necessarily produce integer solution but 
produces status of continuous integer 
solution. Therefore, the research defines 
as follows: prediction is correct if the 
difference between predictive value and 
actual value is within ±0.5; prediction is 
correct if predictive value is 3.1 and 
questionnaire value is 3 and prediction is 
wrong if predictive value is 3.6. Simula-
tion results of back propagation artificial 
neural network in this research are shown 
in the following figures.  
 
 In Figure 1, Figure 2 and Figure 3, 
GOAL, MAPE and MSE can be found 
when traditional back propagation neu-
ral network algorithm is applied. When 
the number of neurons is set between 4 
and 18, performance is desirable within 
the range of Q1 Q4 (MAPE is lower 
than 0.15 and GOAL is higher than 0.5). 
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 When the number of neurons is set 
at 6, performance is optimum. Its MPAE 
is lower than 0.1. Performance is not 
desirable at Q5 but it is within the range 
of reasonable prediction. In Figure 4, 
Figure 5 and Figure 6, it can be found 
that prediction results of back propaga-
tion artificial neural network perform 
better than those of traditional back 
propagation artificial neural network 
algorithm when variable learning speed 
algorithm is applied. Its optimum per-
formance only requires four neurons. 
When efficiency is pursued, variable 
learning speed will perform better. The 
maximum difference between the two 
algorithms lies in that extreme results 
may occur when the number of neurons 
is set at 19. In such event, neither vari-
able learning speed algorithm performs 
correctly and the performance even falls 
beyond prediction. On the contrary, 
MSE increases by more than 50. The 
researcher concludes over fitness may 
occur during learning prediction process. 
If such circumstance is avoided, variable 
learning speed back propagation artifi-

cial neural network can be deemed as an 
excellent prediction tool applied in this 
research. 

 
Conclusion 

 
 Through artificial neural network 
calculus, the research finds that Q5 
doesn’t perform desirably. Namely, 
three variables of organizational effi-
ciency improvement status are within 
reasonable prediction scope but are ob-
viously unimportant. Therefore, organ-
izational efficiency of construction 
companies is classified into four catego-
ries, i.e., flexibility, rules and regula-
tions of organizations; adaptation proc-
ess of personnel; methods and objectives 
of organizational strategy. The re-
searcher also finds that variable learning 
speed back propagation artificial neural 
network is an excellent prediction tool 
applied in this research if over fitness 
can be avoided. (This part is analysis 
results and conclusion should put for-
ward with regard to the overall discov-
ery).

 
 

Table 1. Evaluation Standards of MAPE 
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Figure 1. MAPE of GDA Algorithm 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. MSE of GDA Algorithm 
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Figure 3. GOAL of GDA 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4. MAPE of GDX 
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Figure 5. MSE of GDX 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6. GOAL of GDX 
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GOAL of GDX 
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Abstract 

Based on operating characteristics of the hotel industry, this study divided the service 
processes of international five-star hotels into room service s and food & beverage 
service, and used network data envelopment analysis to analyze the service efficien-
cies of the distinctive stages of the hotel industry. Study results show that interna-
tional five-star hotels that have distinctive customer sources and are located in distinc-
tive areas, indicating significant differences in overall efficiencies. In addition, if the 
hotel is the international chain brand, the only significant difference is in room occu-
pancy efficiency. Finally, based on room occupancy efficiency and catering efficiency, 
this study classified 46 DMU into four categories, and provided corresponding sug-
gestions for operational management and marketing activities. 
 
Keywords: International Five-Star Hotels, Network Data Envelopment Analysis, 

Room Service, Catering Service. 
 

 
Introduction 

 
Due to fast economic developments 

and increase in income, countries world 
wide are gradually transforming from 
industrial society to service-oriented in-
dustrial structures. Peter F. Drucker, a 

guru on management, once pointed out 
that “the new economy is service econ-
omy”. The service industry has become 
an industry accompanied with global 
economy development, which grows 
very fast in the 21st century (Fatma & 
Timothy, 2005). According to statistics 
from the United Nations World Tourism 
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Organization (UNWTO), in 2014, 
worldwide, there were over 1.1 billion 
trips taken abroad. Number of interna-
tional tourists has increased for five con-
secutive years since the financial crisis. 
Tourism has now become a primary 
source of foreign exchange income for 
many countries. The World Economic 
Forum has just released a report on 
global travel and tourism competitive-
ness. The report says that global GDP 
created by travel and tourism has grown 
at an average rate of 3.4% per year in 
the past three years, showing that the 
contribution from travel and tourism to 
the economy of every country is increas-
ing. 

 
According to statistics from the 

Tourism Bureau, Ministry of Transpor-
tation, & Communications, in 2014, 83 
out of 100 visitors to Taiwan stayed in 
hotels, with sightseeing visitors spend-
ing an average of 95 US dollars in hotels 
each day, approximately 40% of their 
total spending (Bureau of Tourism, Min-
istry of Transportation, & Communica-
tions, 2015). Consequently, in order to 
enhance tourism service qualities, the 
satisfaction of tourists, and to shape the 
tourism image of Taiwan, good opera-
tional management of tourist hotels is 
crucial in tourism. In June, 2015, there 
were 46 international five-star hotels in 
Taiwan. Considering such fierce market 
competition and in order to maintain 
sustainable operations, externally, hotels 
should have acute responses to the mar-
ket, and internally, should properly use 
their limited resources to create maxi-
mum profit. In order to understand their 
advantages and weaknesses, and to 
strengthen any shortcomings in their op-
erational capacity, hotel owners should 
conduct analyses of their competitors. 
Therefore, this study aims to establish a 
systematic efficiency evaluation model 

that can be used to compare the opera-
tional efficiencies of distinctive tourist 
hotels. 

 
The analysis methods used by pre-

vious studies on evaluations of hotel ef-
ficiency can be classified into three 
categories. The first category is ratio 
analysis, which was commonly adopted 
by earlier studies. This method calc-
ulates the ratio between a single output 
and a single input to measure the opera-
tional performance of a hotel (Was-
senaar & Stafford, 1991). The second 
category is the parametric approach. 
This approach takes one output item as a 
dependent variable, and several input 
items as independent variables, and uses 
a linear production function to evaluate 
the efficiency of the evaluated object 
(Assaf & Magnini, 2012). The third 
category is the data envelopment analy-
sis (DEA) which has been widely used 
in recent years. However, this method 
doesn’t need to set a function in advance. 
Dividing multiple output items by mul-
tiple input items, this method obtains 
production frontiers using mathematical 
programming to evaluate the relative 
efficiencies of hotels. This analytical 
method is a kind of non-parametric ap-
proach (Manasakis, Apostolakis, & 
Datseris, 2013). 

 
The traditional DEA model (Char-

nes, Cooper, & Rhodes, 1978; Banker, 
Charnes, & Cooper, 1984) can only pre-
sent the overall operational efficiency, 
but cannot further present the transfor-
mation processes of middle-stage re-
sources. However, in practical operation, 
the production activities of an organiza-
tion consist of multiple sub-activities 
(Färe & Grosskopf, 2000; Tone & 
Tsutsui, 2009). Besides the final outputs, 
each sub-production system may pro-
duce outputs that are used as inputs of 
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other sub-production systems. Therefore, 
adopting a multistage network efficiency 
evaluation model can help to obtain 
more transformational efficiencies of 
middle resources, which can be used as 
important references for generating op-
erational strategies. There have been 
studies adopting multistage DEA to 
measure operational efficiencies (Huang, 
Ho & Chiu, 2014; Hsieh & Lin, 2010; 
Yu & Lee, 2009). 

 
Previous studies have generally di-

vided hotel efficiency into efficiencies 
of room service and food & beverage 
service, but have failed to conduct fur-
ther comparisons based on the character-
istics of hotels, and also to understand 
the competitive positions of hotels. To 
summarize, this paper proposes the fol-
lowing three study aims. 

 
1. Referring to the characteristics of the 

production activities of hotels, this 
study will adopt network data envel-
opment analysis to establish a multi-
stage efficiency evaluation model that 
can evaluate the room service effi-
ciencies, food & beverage service ef-
ficiencies, and operational efficiencies 
of hotels in Taiwan, and compare the 
evaluation results with those obtained 
by a traditional model to present the 
differences, strengths and weaknesses 
of the network efficiency evaluation 
model. 

 
2. Evaluate whether room service effi-

ciencies, food & beverage service ef-
ficiencies, and operational efficiencies 
of international five-star hotels in 
Taiwan are influenced by such factors 
as international chain brands, hotel 
location, and types of tourists, and 
provide deeper implications for opera-
tional management. 

 

3. Establish a decision-making matrix 
based on the room service efficiencies 
and food & beverage service efficien-
cies of hotels. The evaluated hotels 
which are based on competitive posi-
tions will be divided into four catego-
ries: leading hotels, hotels with poten-
tial, followers, and hotels with little 
potential in order to present the com-
petitive positions of the hotels. 

 

Literature Adopting DEA to Evaluate 
Hotel Efficiencies 

 
 Reviewing the previous literature 
on hotel efficiency evaluation, evalua-
tion models can be divided into either 
single-stage DEA or multistage DEA 
categories. Introductions to the two 
categories are as follows. 
 

Single-stage DEA 

 
 Earlier literature mostly adopted 
static CCR and BCC models or SBM 
DEA to evaluate hotels’ operational ef-
ficiencies for a specific year, or from a 
long-term perspective, adopted Malm-
quist Productivity Index (MPI) to dis-
cuss hotel efficiency changes over dif-
ferent periods. 

 
For example, Anderson, Fok & 

Scott (2000) adopted CCR and BCC 
models to discuss the operational effi-
ciencies of 48 hotels in the USA. The 
study results showed that poor perform-
ance of efficiency results from poor 
technical efficiency and allocation effi-
ciency, and that efficient hotels allocate 
more resources to food & beverage 
management. Barros & Alves (2004) 
used MPI to evaluate the operational 
efficiencies of 42 hotels in Portugal. The 
study results showed that more than 
60% of the hotels had space for im-
provement in gross productivity. Hwang 
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& Chang (2003) adopted DEA to dis-
cuss the operational efficiencies of 45 
international hotels in 1998, and then 
adopted MPI to compare the evaluated 
hotels’ efficiency changes from 1994 to 
1998. Based on relative efficiencies and 
efficiency changes, the study divided the 
hotels into six groups, and proposed cor-
responding operational strategies for 
each group. Yang & Lu (2006) adopted 
DEA to evaluate the operational effi-
ciencies in year 2002 of 56 international 
hotels in Taiwan, and further analyzed 
why some hotels failed to be efficient.  

 
The study results show that 40% of 

the international hotels fail to take full 
advantage of their manpower, and fail to 
make the best of the floorage of the food 
& beverage department. Chiang, Tsai, & 
Wang (2004) adopted the BCC model to 
discuss operational efficiencies of 25 
international hotels of different operat-
ing types in Taiwan in year 2000. The 
study results showed that the operational 
performance of hotels from international 
hotel chains is not necessarily higher 
than independent hotels. 

 
Wang, Shang, & Hung (2006) 

added the perspective of quality element, 
and adopted MPI to measure service 
qualities and operational efficiencies of 
29 international hotels in Taiwan. The 
studied period was the 11 years from 
1992 to 2002. The study results showed 
that when employees felt that they were 
not respected, the operational efficien-
cies and service qualities of the hotels 
would decrease. Barros & Dieke (2008) 
used CCR and BCC models to discuss 
the operational efficiencies of 12 hotels 
in Rwanda during the seven year period 
from 2000 to 2006. The study results 
show that only one hotel demonstrated 
the scale effect. The study suggested that 
the government should establish an pro-

fessional association to gather together 
the cohesive forces of the hotel industry 
to enhance overall market efficiency. 
Manasakis, Apostolakis, & Datseris 
(2013) adopted DEA to compare the op-
erational efficiencies in year 2008 of 25 
brand hotels with 25 independently op-
erating hotels in Crete, Greece, finding 
inefficient DMUs and proposing impli-
cations for operational management. The 
study results showed that domestic 
brand hotels were comparatively effi-
cient, and that international brand hotels 
had the best efficiencies. However, the 
inefficiencies of inefficient hotels were 
mainly caused by the inequitable distri-
bution factor of input and output re-
sources, and had nothing to do with the 
capabilities of their management teams. 
Chen, Lu, & Chung (2010) adopted 
slacks-based measure (SBM) context-
dependent to analyze the operational ef-
ficiencies of 34 international hotels in 
Taiwan. The analysis results can assist 
hotel operators to understand their com-
petitive advantages, find benchmarking 
hotels to learn from, and from which the 
generation of operating strategies can be 
determined. 
 

Multistage DEA 

 

A single-stage DEA can only pre-
sent overall operational efficiencies, but 
cannot present the transformation proc-
esses of middle resources. Consequently, 
Seiford & Zhu (1999) first proposed a 
two-stage DEA, using profitability and 
marketability to measure the operational 
efficiencies of banks, which can then 
present the sub-production activities of 
the organizations. As soon as the con-
cept was proposed, it was applied by 
scholars to different fields. Two-stage 
DEA assumes that the inputs of the sec-
ond stage are the outputs of the first 
stage, while in practice, production ac-
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tivities have multiple stages, and inputs 
and outputs are not necessarily consis-
tent. Consequently, Färe & Grosskopf 
(2000) proposed the model of network 
DEA to measure the efficiencies of 
healthcare organizations in Sweden, 
covering middle efficiencies inside the 
organizations and resource allocation 
conditions, which was close to practical 
production processes. Lewis & Sexton 
(2004) took Major League baseball 
teams as the study objects, using the 
status of team funds as an input item, 
and results of games as an output item, 
dividing the operational efficiencies of 
the teams into administrative efficien-
cies, immediate efficiencies, and overall 
efficiencies. The study compared the 
analysis results of the network DEA and 
the traditional DEA, and discovered that 
the network DEA could provide more 
detailed information. Yu & Lin (2008) 
adopted the model of network DEA, and 
took the number of trains, railway lines, 
and number of employees as input items, 
and transporting distance as an output 
item to evaluate the passenger and goods 
transportation efficiencies of 20 railway 
companies worldwide. 

 
Certain studies applied multi-stage 

DEA model of the hotel efficiencies in 
the past, such as Huang, Ho, & Chiu 
(2014) adopted two-stage DEA to ana-
lyze the production efficiencies, room 
service efficiencies, and food & bever-
age service efficiencies of 58 interna-
tional hotels in Taiwan. The study re-
sults show that multistage DEA can pre-
sent the middle efficiencies of all DMUs. 
Hsieh & Lin (2010) divided the efficien-
cies of international hotels in Taiwan 
into service efficiencies and catering ef-
ficiencies, and combining them with dif-
ferential variable analysis, provided 
suggestions on how to improve resource 
allocation to DMUs that failed to reach 

the efficient level. Yu & Lee (2009) 
used network DEA to analyze the effi-
ciencies of international hotels in Tai-
wan, and divided service into the two 
stages of production process and market-
ing process. The study results show that 
the service qualities of hotel industry 
have been receiving more and more at-
tention in recent years, and the model 
for network DEA can clearly present the 
efficiencies of resource transformation 
processes, and how the self-positioning 
of a hotel can also influence its produc-
tion efficiency or marketing efficiency. 

 
 To summarize, literature that 
adopted network DEA often divided the 
operational efficiencies of hotels into 
room service efficiencies and food & 
beverage service efficiencies when con-
ducting a discussion. However, these 
literatures failed to consider the relation-
ships between tourist guests and the 
food & beverage service. Tourist guests 
often prefer to eat at the hotel they are 
staying at. Therefore, the number of 
tourist guests will influence the quality 
of the food & beverage service. This 
study adds the number of tourist guests 
as a middle input item at the second 
stage. 
 

Research Methods 
 

Analysis procedures 

This study took 46 international 
five-star hotels in Taiwan as the research 
objects, and established a network DEA 
efficiency evaluation model to analyze 
food & beverage service efficiencies, 
room service efficiencies, and the over-
all operational efficiencies of hotels. It 
also compared the efficiency values of 
DMUs to confirm whether there were 
significant differences due to the factors 
of international hotel chain brand, hotel 
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location, and target customer groups. 
Then, based on room service efficiency 
and food & beverage service efficiency, 
this study classified the competitive po-
sitions of the international five-star ho-
tels into four categories. The analysis 
consisted of four steps, and the explana-
tions are as follows. 

1. The selection of input and output 
items: this study referred to evaluation 
indices used by previous studies, and 
considered the availability of the data. 
The input and output data on the tour-
ist hotels comes from the 2013 Op-

eration Analysis Report of Interna-

tional Hotels in Taiwan. 

2. The establishment of an efficiency 
evaluation model: based on the input 
and output items selected, this study 
firstly used correlation analysis to ver-
ify whether the indices conformed to 
the isotonicity hypothesis before es-
tablishing a network efficiency 
evaluation framework to evaluate the 
food & beverage service efficiencies, 
room service  efficiencies, and opera-
tional efficiencies of tourist hotels. 

3. Analysis of efficiency influencing fac-
tors: using the Kruskal-Wallis χ2 of 
nonparametric statistics, this study 
took food & beverage service effi-
ciency, room service  efficiency, and 
operational efficiency as the depend-
ent variables so as to find out factors 
that would significantly influence the 
efficiencies of international five-star 
hotels, including international hotel 
chain brand, location, and countries of 
major customer source, which can be 
used as important references for hotel 
operators when making decisions. 

4. Efficiency analysis results and con-
clusions: based on the efficiency 
evaluation results of tourist hotels, 
this study took food & beverage ser-

vice efficiency and room service effi-
ciency as the coordinate axes to ascer-
tain the competitive positions of the 
tourist hotels, which could provide 
more detailed information for hotel 
operators, before concluding manage-
rial implications. 

Evaluation framework 

 

DEA uses production frontiers es-
tablished by the input and output data of 
all evaluated units to analyze the relative 
efficiency of each DMU. This study re-
ferred to related previous studies, con-
sidered practical production activities of 
tourist hotel industry, representativeness 
of indices, and the availability of data, 
before dividing the operational process 
of the evaluated units into food & bever-
age service efficiency, room services' 
efficiency, and operational efficiency, as 
shown in Figure 1. A total of nine indi-
ces were adopted, and detailed explana-
tions are as follows. 

 
 (1) The number of guest rooms I1 

(room): the number of guest rooms 
provided by each hotel can not only 
reflect the operational conditions of 
the hotel industry, but also represent 
the flourishing conditions of the 
tourism industry. Consequently, the 
number of guest rooms belongs to 
the fixed costs of the production fac-
tor (Wang, Lee, & Wong, 2007; Sun 
& Lu, 2005; Wang, Hung, & Shang, 
2004). 

 
 (2) Guest room employee number I2 

(persons): formal employees hired 
by a hotel to work in the rooms de-
partment. The hotel industry is a la-
bor-intensive industry and depends 
heavily on manpower to provide ser-
vices. If the employee turnover rate 
is high, it will influence the opera-
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tional management of the hotel. The 
number belongs to the variable cost 
of production factor (Sun & Lu, 
2005; Wang, Hung, & Shang, 2004, 
Hwang & Chang, 2003). 

 
 (3) Revenue expenditure I3 (thousand 

NTD): the total revenue expenditure 
includes salaries and related ex-
penses, electricity and water and fuel 
costs, depreciation expenses, renova-
tion and maintenance costs, and 
laundry costs. It is a necessary input 
for maintaining the normal operating 
activities of a hotel (Wang, Lee, & 
Wong, 2007; Sun & Lu, 2005; 
Hwang & Chang, 2003). 

 
 (4) Floorage of the food & beverage 

department I4 (square meters): the 
floorage of the food & beverage 
space of a hotel represents the ac-
commodation capacity in the hotel 
dining hall (Wang, Lee, & Wong, 
2007; Sun & Lu, 2005; Wang, Hung, 
& Shang, 2004). 

 
 (5) Food & beverage department em-

ployee number I5 (persons): formal 
employees hired by a hotel to work 
in the food & beverage department 
(Hsieh & Lin, 2010). 

 
 (6) Food & beverage expenditure I6 

(thousand NTD): direct raw material 
costs and transportation miscellane-
ous costs of the food & beverage 
service of each hotel (Anderson, 
Fork, & Scott, 2000). 

 
 (7) Guest room income O1 (thousand 

NTD): practical income of guest 
rooms after deducting discounts. 
Guests include individual guests, 
group guests, contract guests and 
long-term guests. This revenue is the 
main income source of a hotel 

(Wang, Shang, & Huang, 2006; 
Wang, Hung, & Shang, 2004; 
Hwang & Chang, 2003). 

 
 (8) Food & beverage income O2 (thou-

sand NTD): practical income ob-
tained from Chinese and western-
style food, desserts, wines, and 
drinks provided by each hotel 
(Wang, Lee, & Wong, 2007; Wang, 
Hung, & Shang, 2004; Hwang & 
Chang, 2003). 

 
 (9) Tourist guest number L: the number 

of tourist guests for each hotel, in-
cluding domestic and foreign guests. 
international five-star hotels in Tai-
wan generally provide breakfast. 
Therefore, the number of guests will 
influence food & beverage service 
efficiency (Huang, Ho, & Chiu, 
2014; Manasakis, Apostolakis, & 
Datseris, 2013; Wang, Shang, & 
Huang, 2006; Barros & Alves, 2004). 
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Figure 1. Evaluation Framework
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Editors Note: the following section is in single column format to facilitate easier 

reading of the formulas.) 

 

Network data envelopment analysis 

 

Services of the tourist hotel industry contain the two aspects of rooms and food 
& beverage. In order to highlight the characteristics of the hotel industry, this study 
adopted the non-oriented model of SBM Network DEA which can simultaneously 
consider the input difference and output difference when inquiry food & beverage 
service efficiency, room service efficiency, and overall operational efficiency. As 

shown in formula (1), when 
*
kE  = 1, it indicates that the evaluated unit k reaches the 

efficient state, otherwise, when 
*
kE <1, it indicates that the evaluated unit k fails to 

reach the efficient state, and the closer the value is to 0, the poorer the efficiency. 
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      is the overall difference amount of stage of d. 

      is the overall of amount of excess of stage of d. 

      is the total input amount of stage of d. nmd

n

dd dRxxX
×

∈= ),...,( 1  

        is the total output amount of stage of d. nrd

n

dd dRyyY
×

∈= ),...,( 1  

      is the nonnegative number of stage of dither efficiency values for food 

& beverage service and room service  can be obtained through formula (2).When 

d

kE  = 1, it indicates that the evaluated unit k at stage d reaches an efficient state; 

when 
d

kE <1, it indicates that the evaluated unit k at stage d fails to reach an efficient 

state, and the closer the efficiency value is to 0, the poorer the efficiency indicated. 

 

                                                                                     (2) 

 

This study used the number of hotel guests as the inputs items of intermediate 

outputs. It is a variable value. Therefore, this study added a new limit type, shown in 

formula (3). 
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Research Results 
 

Efficiency evaluation results 

 

 This study used Network SBM 
DEA proposed by Tone & Tsutsui (2009) 
as research method, and adopted nine 
input and output indices to analyze the 
performance of 46 international five-star 
hotels in Taiwan, including rooms divi-

sion performance, food & beverage per-
formance, and operational performance. 
The descriptive statistics of the raw data 
is shown in Table 3. 
 
(Editor's Note: Please see all the rest of 

the Tables and the Appendix at the end 

of this article.) 
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In general, due to the differences in 
location and scale, the 46 DMUs have 
large differences in resource inputs with 
regards to the rooms department and the 
food & beverage department, with the 
numbers of employees working in the 
rooms department varying from 46 to 
257, and an average of 109. The Lalu 
Hotel has 96 rooms and is the smallest. 
The Grand Hyatt Taipei Hotel located in 
a flourishing area of Taipei has 865 
rooms. The Le Meridien Taipei and 
Sheraton Grande Taipei Hotel with 692 
rooms has the largest revenue expendi-
ture, reaching NTD 2.13 billion, and the 
Hotel Royal Chihpen has the least reve-
nue expenditure of NTD 196 million. 

 
The average number of employees 

in food & beverage departments across 
the 46 five-star hotels is 181, with an 
average food & beverage floorage of 
4780 square meters. The Westin Taipei 
has the largest food & beverage floorage, 
and the Hotel Royal Chiaohsi has the 
smallest, with the floorage difference 
between the two hotels reaching 30,000 
square meters. The difference is also re-
flected by the food & beverage costs, 
with the standard deviation reaching 
NTD137 million. 

 
Different DMUs have different 

market positions, and the benefits cre-
ated are different. The Le Meridien 
Taipei and Sheraton Grande Taipei Ho-
tel has the largest guest room income, 
while the Regent Taipei Hotel has the 
largest food & beverage income. How-
ever, on the whole, the average food & 
beverage income of the five-star hotels 
is 46 million NTD higher than the aver-
age guest room income. With respect to 
guest sources and differences of location 
and transportation, there are differences 
in guest demographics. For example, the 
Grand Hotel has comparatively more 

guests from Mainland China, while the 
majority of the guests at the Caesar Park 
Hotel Taipei, also located in Taipei, 
come from Japan. The difference in the 
number of guests for all DMUs can 
reach 206,000. 

 
This section presents the analysis 

results of the relative performance of the 
46 DMUs, including rooms' division 
performance, food & beverage perform-
ance, and operating performance. Table 
2 shows the performance evaluation re-
sults of international five-star hotels in 
Taiwan. A total of eight DMUs have an 
operational efficiency of 1, with their 
rooms' service and food & beverage ser-
vice also reaching an efficient state. This 
group of DMUs can be divided into two 
categories. One can effectively refer to 
the scale economies effect, using more 
input resources than the industrial stan-
dard to create benefits that shareholders 
are satisfied with. This category contains 
H4, H7, and H8. The other category can 
use fewer resources than the industrial 
standard to create the maximum benefits. 
This category contains H12, H27, H29, 
H31, and H32. The three DMUs with the 
poorest performance are H17(0.5283), 
H37(0.5326), and H23(0.5517). When 
exploring the reasons for poor perform-
ance, it was discovered that these three 
international five-star hotels have com-
paratively poor rooms' efficiencies, al-
though their food &beverage perform-
ance is just slightly under the average of 
the 46 DMUs. Therefore, in order to en-
hance their overall operational efficien-
cies, they need to start by improving 
their room service. 

 
With respect to rooms' efficiency, 

eight DMUs reached an efficient state. 
The average rooms' income (529 million 
NTD) of the DMUs of this group was 
higher than the average amount (333 
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million NTD) of all the other DMUs. 
Depending on input levels, this group 
can further be divided into two catego-
ries. The first category has a resource 
input lower than the average for the in-
dustry. This category contains H27, H29, 
H31, and H32. These international ho-
tels can effectively use limited guest 
rooms, employees, and revenue expendi-
ture for the rooms departments whilst 
creating maximum guest room income. 
The second category has higher output 
benefits than the average for the industry. 
This category contains H4, H7, H8, and 
H12. These international hotels aim to 
create the highest occupancy rates. Ex-
cept for H12, the other three DMUs 
have invested more in guest room re-
sources than the industrial standard, but 
in so doing they have created more 
benefits, even three times as many bene-
fits when compared to the average for 
the industry. The minimal three DMUs 
for rooms division performance are H22 
(0.3899), H37 (0.3906), and H17 
(0.3978). As well as three international 
five-star hotels having fewer inputs in 
rooms' resources than the average indus-
try standard, the output benefits created 
by them are also far lower than the in-
dustry standard. This might be related to 
limited rooms' resources, including 
manpower and the number of guest 
rooms. Among them, the number of 
guest visits for H60 is only half of the 
average industry standard. In order to 
improve rooms' division performance, 
hotels should adopt effective marketing 
and promotion methods to enhance guest 
numbers and guest room income. 

 
 With respect to food & beverage 
performance, the performance values for 
15 DMUs were 1. The average food & 
beverage income (530 million NTD) of 
this group of DMUs is higher than the 
average income (379 million NTD) of 

all DMUs. Depending on the input and 
output levels, this group can further be 
divided into two categories. The first 
category has a resource input smaller 
than the average for the industry. This 
category contains H27, H29, H31, H32, 
H26, H45, and H33. These international 
hotels can effectively use limited food & 
beverage resources to create high food 
& beverage incomes. The second cate-
gory has higher food & beverage in-
comes than the average for the industry. 
This category contains H4, H7, H8, H12, 
H10, and H2. These international five-
star hotels can create high food & bever-
age incomes. Although these hotels in-
put more food & beverage resources 
than the average standard, the benefits 
they create are higher than the average 
standard of the industry. The minimal 
three DMUs in food & beverage per-
formance are H41(0.5187), H44(0.6005), 
and H6(0.6281). Of these, the food & 
beverage service resources input by H16 
are more than the average industry stan-
dard. However, H16 fails to effectively 
respond to the effects of scale economy. 
The other two DMUs input fewer re-
sources than the average standard for the 
industry, but the output benefits they 
have created are far lower than the aver-
age industry standard. They have limited 
food & beverage resources, including 
manpower and food & beverage floor-
age. In order to enhance food & bever-
age performance, hotels need to provide 
special food to increase the number of 
guests who receive the food & beverage 
service and improve the guest turnover 
rate. 

 

Comparison of the efficiency results 

 

 This study used the method pro-
posed by Tone & Tsutsui (2009) to dis-
cuss whether the efficiencies of room 
service and food & beverage service 
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have a linking effect. It divides the 
original values of the middle input and 
output items by the targeted improve-
ment value. If the result is 1, it means 
the middle input and output items have 
reached the optimal allocation. The lar-
ger the value, the higher the improve-
ment margin. The results are shown in 
Figure 2.  
 

The middle input and output items 
for this study are the number of guests. 
The results show that the top three for 
the linking effect are H37(2.305), 
H35(2), and H9(1.786). It means that 
these three international five-star hotels 
need to further explore the position of 
insufficient guests. They can consider 
enhancing the attractions of the hotels 
by aligning themselves with other indus-
tries or combining with local cultural 
activities, thus increasing the number of 
guests. This study used the method pro-
posed by Tone & Tsutsui (2009), to 
compare the overall efficiency values 
obtained by single-stage SBM DEA to 
those obtained by SBM Network DEA. 
The analysis results were compared for 
rooms' division performance, food & 
beverage performance, and operational 
performance to confirm whether these 
performance values experience the net-
work effect, before their differences 
were compared. Single-stage SBM DEA 
has six input items, namely the number 
of employees in the rooms department, 
the number of guest rooms, operating 
costs, the number of employees in the 
food & beverage department, food & 
beverage costs, and food & beverage 
floorage. The output items were food & 
beverage income, guest room income, 
and the number of guests. Figure 3 
shows the comparison results of the per-
formance values obtained by SBM DEA 
and by SBM Network DEA. It shows 
that by means of SBM DEA, up to 22 

DMUs have a performance efficiency of 
1. Using a single performance value 
cannot fully explore the competitive 
strengths and weaknesses of a DMU. 
Efficiency information obtained by 
original SBM DEA has poor discrimina-
tion power. Therefore, it is necessary to 
use the network structure to discuss the 
performance of middle efficiencies. 

 
 Figure 4. shows the comparisons 
between rooms' division performance, 
food & beverage performance, and op-
erational performance. The results show 
that dividing the overall performance of 
the 46 DMUs into three aspects can help 
to highlight the competitive strengths 
and weaknesses of each international 
five-star hotels, and obtain more infor-
mation on resource allocation and opera-
tional management. For example, H22 
has good resource applying abilities in 
the food & beverage department, and 
serves special meals. Therefore, its food 
& beverage performance is the best. 
However, its occupancy rate is compara-
tively low. The hotel could consider 
launching a guest room and food & bev-
erage package to increase occupancy 
rates and guest room income. The bene-
fit for H6 mainly comes from guest 
rooms because the hotel has a good loca-
tion and high-quality guest rooms and 
facilities. Its average annual occupancy 
rate is higher than 70%. However, the 
hotel still has space for improvement in 
its food & beverage service. 
 
 This study further compared the 
efficiency evaluation results of the 46 
international five-star hotels depending 
on whether a hotel chain brand, the loca-
tion, and the nationalities of the guests. 
The results are shown in Table 3. The 
results of the non-parametric statistics 
test show that international five-star  
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Figure 2. Comparison of the Linking Effect 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. Comparisons between SBM DEA and SBM Network DEA 
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Figure 4. Comparisons of Three Performance Values 

 

 

Figure 5. The Decision-making Matrix of the 46 International Five-star Hotels 
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hotels belonging to international hotel 
chain brands demonstrate better per-
formance in three kinds of efficiencies 
than those hotels that are not part of an 
international chain brand. The differ-
ences in occupancy rates are especially 
significant. The operational efficien-
cies, rooms efficiencies, and food & 
beverage efficiencies in seven areas all 
show significant differences. On the 
whole, international five-star hotels 
located at scenic area have the best ef-
ficiencies. With respect to guest 
sources, the performance of the three 
efficiencies all show significant differ-
ences. International five-star hotels 
with the main guest source from North 
America have the best efficiencies. 

 
The decision-making matrix 

 

1. High rooms' efficiency and high 
food & beverage efficiency: DMUs in 
this area include H2, H4, H7, H8, H10, 
H11, H12, H26, H27, H28, H29, H31, 
H32, and H45. The room service effi-
ciencies and food & beverage service 
efficiencies of these 14 DMUs are 
higher than the industry standard. They 
are the leading hotels of Taiwan’s five-
star hotel industry. In order to maintain 
their competitive status, the DMUs of 
this group need to maintain their atten-
tion to service quality, stabilize their 
core competitiveness, and monitor en-
vironmental changes at all times in or-
der to adjust their operating strategies 
corresponding to market trends. 

 
2. High rooms' efficiency but low food 

& beverage efficiency: this group 
includes the eight DMUs of H3, H5, 
H6, H9, H36, H42, H43, and H44. 
They have outstanding room service 
capabilities, but their food & bever-
age services need to be improved. 
For example, they could use local 

products to launch special foods, 
launch limited foods depending on 
different seasons, create a special 
dining environment, or hire famous 
chefs to improve the standards of 
their food & beverage. They are the 
followers of the five-star hotel in-
dustry. 

 
3. Low rooms' efficiency but high food 

& beverage efficiency: this group 
includes the eight DMUs of H1, H20, 
H22, H25, H30, H33, H35, and H40. 
They have outstanding food & bev-
erage service capabilities, but their 
guest room service capabilities need 
to be improved. They are hotels with 
potential in the five-star hotel indus-
try. In order to increase rooms' effi-
ciency, these DMUs could launch a 
guest room and food & beverage 
package, actively participate in na-
tional traveling exhibition, launch 
guest room discounts irregularly, 
cooperate with local businesses, and 
create local events to attract more 
guests. 

 
4. Low rooms' efficiency and low 
food & beverage efficiency: a total 
of 16 DMUs fall into this group. 
Their overall service capacities need 
to be strengthened. They are the ho-
tels with little potential in the five-
star hotel industry. The DMUs of 
this group need to re-examine the al-
location and usage conditions of 
their tangible resources, such as 
manpower, funds, and site, or invite 
an external consulting group to un-
dertake an examination, and find the 
competitive weakness and operating 
problems of the hotels, thus enhanc-
ing their overall service ability. 

Conclusions and Suggestions 
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 This study took international 
five-star hotels in Taiwan as DMUs, 
adopted the SBM Network DEA pro-
posed by Tone & Tsutsui (2009), and 
established a multistage efficiency 
evaluation model to enable evaluation 
of the rooms' efficiencies, food & bev-
erage service efficiencies, and overall 
operational efficiencies of the DMUs. 
It also compared the efficiency value 
differences of the DMUs with regards 
to international hotel chain brand, loca-
tion, and the nationalities of the main 
guests. Aims and implementation 
methods are explained as follows. 
 
1. The network framework can high-
light the transformation process of the 
middle resources. 
 

During practical service proce-
dures, from resource input to substan-
tial output, there will be several sub-
production activities. A traditional ef-
ficiency evaluation model can only 
present the performance of the overall 
operating efficiency, and the efficien-
cies of internal sub-production activi-
ties cannot be presented. Establishing 
an efficiency evaluation model for the 
network framework can not only pre-
sent the resource transformation proc-
esses of a DMU at different stages, but 
also present the competitive strengths 
and weaknesses of each DMU. The 
model can enhance the discriminating 
power of the analysis results, and pro-
vide improvement directions as refer-
ences for decision makers when mak-
ing resource allocation decisions and 
generating management strategies. 

 
2. There are significant differences in 
the efficiencies of the DMUs of differ-
ent operating types. 
 

This study has discovered that, 
due to the brand enchantment and 
abundant operating experience of an 
international team, international five-
star hotels belonging to an interna-
tional hotel chain brand demonstrate 
better performance in room service  
efficiency, food & beverage service 
efficiency, and overall operational effi-
ciency than those DMUs that are not 
connected to an international hotel 
chain brand. International five-star ho-
tels located at scenic spots utilize the 
sightseeing features of the locality 
when conducting their brand marketing. 
As these hotels have fewer rooms and 
higher prices, they can provide high-
quality services to customers. In addi-
tion, international five-star hotels 
whose main guest source is from North 
America have more than 800 guest 
rooms, distinctive styles of dining en-
vironment, and special foods. They 
give full attention to the scale economy 
effect. 

 
To summarize, this study pro-

poses the following three suggestions 
for future studies. 

 
 (1) The network efficiency evaluation 

framework is not limited to the ho-
tel industry. Other industries can 
consider the processes behind their 
production activities and the char-
acteristics of evaluated units to es-
tablish multistage efficiency 
evaluation models, and present the 
efficiency performances at multiple 
stages of the evaluated units. 

 
 (2) This study collected official sec-

ondary data, and adopted a non-
oriented efficiency evaluation 
framework that can simultaneously 
consider the input and output 
spread. This study suggests that fu-
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ture studies should use question-
naire surveys to acquire satisfac-
tion information that cannot be pre-
sented by the secondary data, and 
use it as an output item of the 
DMU. 

 
 (3) This study aims to establish a mul-

tistage network efficiency evalua-
tion model. This study used one-
year static data as analysis exam-
ples. Further studies can use the 
Malmquist Productivity Index to 
analyze the long-term efficiency 
changes of the DMUs, and use 
them as important references for 
establishing operational targets and 
generating operating strategies. 
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Table 1. Description of Raw Data 

Index Max. Min. Avg. SD 

The Number of 
Guest Rooms I1 

865  96  325  161  

Guest Room      
Employee Number 

I2 
257  46  109  55  

Revenue             
Expenditure I3 

2,130,638,474  195,688,361  611,154,667  426,069,641  

Floorage of the 
Food & Beverage 

Department I4 
32,045  586  4,780  5,011  

Food & Beverage 
Department       

Employee number 
I5 

516  32  181  118  

Food & Beverage 
Expenditure I6 

613,686,250  27,409,718  151,731,750  136,708,317  

Guest Room       
Income O1 

1,066,689,012  86,201,435  332,870,503  208,835,868  

Food & Beverage 
Income O2 

1,564,468,209  69,770,691  379,175,047  328,049,084  

Tourist Guest 
Number L 

1,471,149  56,928  171,123  205,941  
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Table 2. Performance Evaluation Results for International Hotels in Taiwan 

 

DMU Operation 

Efficiency 

Rooms Ef-

ficiency 

Food & 

Beverage 

Efficiency 

DM

U 

Operation 

Efficiency 

Rooms Effi-

ciency 

Food & 

Beverage 

Efficiency 

H1 0.7275 0.5327 0.9027 H24 0.6979 0.5891 0.7047 

H2 0.8881 0.7708 1 H25 0.8721 0.5731 0.9841 

H3 0.7188 0.705 0.71 H26 0.9779 0.9567 1 

H4 1 1 1 H27 1 1 1 

H5 0.8572 0.8428 0.8332 H28 0.9506 0.9431 0.8855 

H6 0.7995 0.7322 0.6281 H29 1 1 1 

H7 1 1 1 H30 0.8489 0.6761 0.8393 

H8 1 1 1 H31 1 1 1 

H9 0.8732 0.8542 0.7642 H32 1 1 1 

H10 0.968 0.8606 1 H33 0.8248 0.6506 1 

H11 0.9149 0.7791 0.9828 H34 0.6799 0.5465 0.7924 

H12 1 1 1 H35 0.7154 0.5581 0.8499 

H13 0.5688 0.403 0.7277 H36 0.7975 0.7196 0.825 

H14 0.7096 0.6123 0.763 H37 0.5326 0.3906 0.7882 

H15 0.6258 0.4662 0.765 H38 0.6992 0.6009 0.7028 

H16 0.6711 0.5363 0.6705 H39 0.5803 0.4839 0.7041 

H17 0.5283 0.3978 0.7111 H40 0.7055 0.524 1 

H18 0.6147 0.5388 0.6653 H41 0.5953 0.5626 0.5187 

H19 0.5614 0.4187 0.6302 H42 0.8005 0.7398 0.657 

H20 0.8192 0.573 0.9639 H43 0.7565 0.6922 0.7119 

H21 0.5801 0.5204 0.6895 H44 0.7197 0.6988 0.6005 

H22 0.6398 0.3899 1 H45 0.9872 0.8141 1 

H23 0.5517 0.4264 0.7394 H46 0.5748 0.4427 0.6433 
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Table 3. Analysis of Performance Differences of International  

Hotels of Different Types 
 

Type Item Avg.         
Operational          
Efficiency 

Avg. Rooms 
Efficiency 

Avg. Food & 
Beverage    
Efficiency 

International Hotel 
Chain Brand 

 
 

Yes  0.8383 0.7809 0.8534 
  

No 0.7587 0.6476 0.8260 
Kruskal-Wallis χ2 2.489 4.171** 0.536 

Taipei 0.8956 0.8398 0.9018 
Taoyuan, 

Hsinchu, and 
Miaoli 0.7100 0.5731 0.8511 

Taichung 0.6501 0.4755 0.8209 
Kaohsiung 0.6197 0.4924 0.7171 

Hualien 0.7072 0.5295 0.8094 
Others 0.7132 0.6177 0.7265 

 
 
 

Location 

Scenic Spots 0.9682 0.9394 0.9607 
Kruskal-Wallis χ2 28.138*** 29.504*** 16.211** 

Japan 0.8948 0.8644 0.8816 
North America 1.0000 1.0000 1.0000 

Taiwan 0.7348 0.6314 0.7969 
Asia 0.9026 0.7634 0.9943 

 
 

Main Guests 

Mainland 
China 0.8574 0.6734 0.9514 

Kruskal-Wallis χ2 10.789** 10.927** 7.943* 

Note: *** represents P<0.01, **represents P<0.05, and *represents P<0.1 
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Appendix 

 

DMU Name DMU Name 

H1 The Grand Hotel H24 Parkview Hotel 

H2 Ambassador Hotel Taipei H25 Hualien FarGlory Hotel 

H3 The Landis Taipei Hotel H26 Hotel Royal Chiaohsi 

H4 Sheraton Grande Taipei Hotel H27 The Lalu Hotel 

H5 Hotel Royal-Nikko Taipei H28 Fleur De Chine Hotel 

H6 The Howard Plaza Hotel Taipei H29 Caesar Park Hotel Taipei 

H7 Grand Hyatt Taipei H30 Howard Beach Resort Kenting 

H8 Regent Taipei Hotel H31 Hotel Royal Chihpen 

H9 The Sherwood Taipei H32 Silks Place Taroko Hotel 

H10 
Shangri-La's Far Eastern Plaza 

Hotel Taipei 
H33 

Monarch Skyline International Ho-
tel 

H11 The Westin Taipei H34 
Hotel Novotel Taipei Taoyuan In-

ternational Airport 
H12 Le Méridien Taipei H35 Sheraton Hsinchu Hotel 

H13 Ambassador Hotel Kaohsiung H36 Hotel Royal Hsinchu 

H14 The Grand Hi Lai Hotel) H37 Ambassador Hotel Hsinchu 

H15 
The Howard Plaza Hotel Kaoh-

siung 
H38 

Fullon Hotel Tamsui Fishermen's 
Wharf 

H16 85 Sky Tower Hotel H39 Tayih Landis Hotel Tainan 

H17 Han-Hsien International Hotel H40 Evergreen Plaza Hotel Tainan 

H18 The Lees Hotel H41 
Shangri-La's Far Eastern Plaza Ho-

tel 
H19 Hotel National H42 E-Da Royal Hotel 

H20 Evergreen Laurel Hotel Taichung H43 Silks Place Yilan Hotel 

H21 Howard Prince Hotel Taichung H44 Evergreen Resort Hotel Jiaosi 

H22 The Splendor Hotel Taichung H45 Formosan Naruwan Hotel Taitung 

H23 Chateau de Chine Hualien H46 Nice Prince Hotel 
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Abstract 
 
Innovation is crucial for increasing competitiveness. Although innovation is highly 
valued in the service industry, it can still be extensively investigated. Service indus-
tries should improve performance by investing in additional innovation resources. 
Regarding user experience, the participants positively perceived the ease of use and 
usefulness of the novel service and exhibited positive attitudes towards using the ser-
vice. Concerning participants’ acceptance towards the novel service was consistent 
with that of the technology acceptance model, indicating that participants’ attitudes 
when receiving services corresponded to that of the TAM theory.   
 

Keywords: Service design, technology acceptance model, digital service system,  ser-
vice innovation. 

 
Introduction 

 

 Currently, the Digital signage ser-
vice systems (DSSs) has been gradu-
ally adopted by several tourist hotels or 
hotel operators in the lobby or banquet 
hall as means of advertising or guiding 
events. Integrating DSSs into service 
processes not only involves techno-
logical issues, but also entails consid-
ering the acceptable level of tourists or 
users who receive the service (Dennis 
et al., 2013). The technology accep-
tance model proposed by Davis (1989) 
can effectively analyze and predict us-
ers’ acceptance of information tech-
nology or services. Furthermore, user  

acceptance of a new technology or ser-
vice is related to user experience with 
the new technology or service (Choi & 
Chung, 2013; Lin, 2013; Lee et al., 
2012; Ma & Liu, 2004; Wang et al., 
2015). Therefore, based on an actual 
case of DSSs development by a tourist 
hotel, this study developed the service 
& design guide (SDG and subse-
quently used the technology accep-
tance model (TAM) to determine the 
difference in DSSs service acceptance 
between users who had and those who 
had not used the DSSs. Finally, we ex-
amined factors influencing DSSs user 
acceptance and verified the proposed 
SDG by examining the collected data 
and statistical results. The findings can 
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provide references for future tourist 
hotels in constructing, using, and 
evaluating service technology systems.  
 
 The primary objectives of this re-
search were to (a) analyze the devel-
opment approach and process of ser-
vice innovation and construct a SDG 
suitable for the tourist hotel industry 
(b) execute the SDG based on DSSs 
implementation in a tourist hotel to 
explain the application process, and (c) 
analyze the differences in the accep-
tance of users who had and those who 
had not used the DSSs by employing 
the TAM and evaluating the effect of 
the SDG.  
   

Literature Review 
 

 In response to the development 
trend of service economy, Edvardsson 
et al. (2000) proposed a development 
framework for service development 
and innovation comprising executive 
items at every stage, which included 
four stages (i.e., service idea genera-
tion, service strategy and culture gate, 
service design, and service policy de-
ployment and implementation) and 
eight steps (i.e., identifying potential 
customers, defining customer needs, 
internal communications, understand-
ing customer behavior, analysis of 
market potential, service development, 
service concept testing, and quality 
certification). Wilson (2008) applied 
the product innovation framework, in-
tegrating the initial stage of service 
planning and the final stage of imple-
mentation to plan nine execution steps 
(i.e., business strategy development or 
review, new service strategy develop-
ment, idea generation, concept devel-
opment and evaluation, business analy-
sis, service development and testing, 
market testing, commercialisation, and 

post introduction evaluation) based on 
the perspective of corporate strategy. 
From the perspective of product inno-
vation, Johnson and Gustafsson (2003) 
proposed the service innovation devel-
opment framework comprising six 
procedures: identify innovative direc-
tions, extensively understand customer 
needs, combine concepts, filter gates, 
design and produce prototypes, and 
conduct testing and implementation. 
 
 Deutsches Institut für Normung 
(DIN, 2008) proposed a service im-
plementation stage model, which can 
serve as a reference procedure for ser-
vice innovation implementation. The 
procedure includes five stages (i.e., 
idea management, requirement analy-
sis, service conceptualisation, service 
implementation, and market launch) 
and 15 steps (i.e., creation collection, 
creation assessment, market needs, 
corporate needs, product model, proc-
ess model, product production, process 
testing, resource allocation, marketing, 
service measurement, listing, and con-
tinual control) (DIN, 2008). Based on 
the findings of extant service innova-
tion studies, we determined that al-
though minor differences exist among 
the perspectives of previous studies, all 
the scholars have suggested that ser-
vice providers strategically plan and 
design service operation and manage-
ment based on operational objectives 
and characteristics. However, the plan-
ning and design must be integrated 
with appropriate design procedures to 
implement service innovation in prod-
uct design applications.    
 

Research Methods 
 

 This study evaluated the effec-
tiveness of the new service by using 
the questionnaire developed according 
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to the objectives of this study, the 
TAM theory proposed by Davis 
(1989), relevant literature (Lee et al., 
2012; Herrero & San Martín, 2012; 
Morosan & DeFranco, 2014; Morosan, 
2011), and the Delphi method. Because 
interactive devices involving large 
digital panel are increasingly common, 
tourists might have already experi-
enced the interactive information inter-
face. Therefore, the questionnaire sur-
vey was conducted on tourists who had 
used a DSSs (experimental group) and 
tourists who had not used DSSs (con-
trol group) to compare the differences 
in new service acceptance between the 
two groups of participants. The ques-
tionnaire design included two sections: 
demographics and structured ques-
tions. The items in the demographic 
section included sex, age, education 
level, monthly income, and occupation.  
 
 The structured questions section 
contained service pleasure and system 
acceptance scales. To avoid disturbing 
the tourists during their stay in the ho-
tel, we surveyed participants who were 
willing to participate in the research 
survey during the time when they had 
checked out of the hotel and were wait-
ing for shuttle buses to travel to city 
stations. When developing the ques-
tionnaire, the Delphi method was em-
ployed to collect expert opinions and 
expert content validity was performed 
to ensure the integrity and reliability of 
the questionnaire content. We recruited 
30 tourists to complete a draft ques-
tionnaire pretest and subsequently 
identified several unclear questions, 
which were revised forming the formal 
questionnaire. Overall, 250 question-
naires were distributed, recovering a 
total of 232 valid questionnaires (18 
questionnaires were invalid because 
the tourists were unable to complete 

the questionnaire in time). Among the 
obtained valid questionnaires, 103 
were from the experimental group and 
129 were from the control group, 
yielding a recovery rate of 92.8%.    
 

Data Analysis and Results 
 
 Analysis of variance (ANOVA) 
was adopted to compare the subjective 
perceptions of participants from the 
experimental and control groups and 
the differences in the TAM variables.  
In comparing the experiences with the 
original and new services between the 
two groups of participants, the new 
service provided significantly superior 
convenience (F = 51.43, p < .01), satis-
faction (F = 53.67, p < .001), excite-
ment (F = 11.45, p < .01), and familiar-
ity (F = 7.36, p < .01), but no signifi-
cant difference was observed in the 
trust and confidence aspects (F = 4.59; 
6.67, n.s.). 
 
 In addition, when comparing the 
satisfaction, convenience, and familiar-
ity provided by the original and new 
services between the two groups of 
participants, we observed significant 
interactions. Regarding satisfaction, 
the control group expected that they 
would be more satisfied with the new 
service (new service: 4.46; existing 
service: 3.63); although the experimen-
tal group also believed that they would 
be more satisfied with the new service, 
the difference was minimal (new ser-
vice 4.20; existing service: 3.97, F = 
10.46, p < .01), which indicated that 
the participants in the control group 
had a high expectation towards the 
new service. 
 
 Regarding convenience, partici-
pants from both the control and ex-
perimental groups scored higher in the 
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new service than in the existing service 
model (control group: 4.78 > 3.45; ex-
perimental group: 4.23 > 3.46). Com-
pared to the experimental group’s re-
sponses towards the existing and new 
services, the control group exhibited 
higher differential expectation for con-
venience (F = 13.49, p <.01), which 
indicated that the participants per-
ceived the new service to be conven-
ient. Participants in the control and ex-
perimental groups scored higher in the 
new service than in the existing model 
(control group: 4.31 > 3.97; experi-
mental group: 3.96 > 3.61), which in-
dicated that the participants felt famil-
iar with the new service. In addition, 
the acceptance exhibited by the control 
group was satisfactory as expected 
(Table 1). This indicated that partici-
pants in the experimental group re-
garded the new service as being supe-
rior in perceived ease of use compared 
with that of the original service model; 
in other words, the new service is per-
ceived to be easy to use (F = 5.126, p < 

.05). Regarding perceived usefulness, 
Participants in the control group con-
sidered the new service to be highly 
useful compared with that of the exist-
ing service model, implying that the 
participants believed that the new ser-
vice had service value (F = 4.159, p < 
.01).   
 
 Table 2 shows that several vari-
ables of the control group had a direct 
effect. Among all the direct effects 
produced in the new service, the direct 
effect of attitude towards using on be-
havioural intention of use ranked the 
highest at 0.322 (β = 0.323, p < .05), 
which indicated a high correlation. In 
addition, perceived ease of use posi-
tively influenced attitude towards us-
ing (β = 0.144, p < .05); perceived use-
fulness positively influenced attitude 
towards using (β = 0.256, p < .01) and 
behavioural intention of use (β = 
0.138, p < .05); the influence of per-
ceived ease of use on perceived use-
fulness (r = 0.247, n.s.) and on  

 
Table 1. F test on the experience of using the new service 

 
F test 

Factor 
Exp. Group 
[N=103] 
M (SD) 

Control Group 
[N=129] M (SD) F p 

Perceived Ease of 
Use 

4.39 (1.34) 4.28 (0.83) 5.126 0.017* 

Perceived Useful-
ness 

3.87 (1.09) 4.59 (0.97) 4.158 0.009** 

Attitude towards 
Using 

4.46 (1.36) 4.27 (0.84) 0.677 0.414 

Behavioral inten-
tion  

4.11 (1.16) 3.81 (1.04) 1.462 0.011* 

Note: *p<0.05, **p<0.01  
 
behavioural intention of use (r = 0.106, 
n.s.) was non-significant. The total ef-
fect of perceived ease of use on behav-
ioural intention of use was significant  
 

at 0.207 (t = 2.68, p < .05). The total 
effect of perceived usefulness on atti-
tude towards using and behavioural 
intention of use was 0.256 (t = 3.92, p 
< .01) and 0.221 (t = 4.15, p < .05), 
respectively, which were significant. 
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The total effect of attitude towards us-
ing on behavioural intention of use was 
significant at 0.323 (t = 3.59, p < .05). 
Among the results, attitude towards 
using had the greatest total effect on 
behavioural intention of use (0.323) 
and perceived usefulness had the low-
est total effect on attitude towards us-
ing (0.207). Therefore, attitude towards 
using was crucial to behavioural inten-
tion of use and the overall model was 
approximately consistent with the 
TAM theory.  
 
 In addition, we compared the β 
coefficient between the experimental 
and control groups and found that the β 
coefficient of the experimental group 
was greater than that of the control 
group, which indicated that the ex-
perimental group had superior explana-
tory power for the variables. Therefore, 
based on the β coefficient comparison, 
we inferred that in contrast to the con-
trol group, the experimental group 
positively perceived the ease of use of 
the new service, which significantly 
influenced their perceived usefulness.  
 
 Overall, in the experimental 
group, participants’ acceptance of the 
new service was the same as that ex-
hibited in the TAM; except for the in-
fluence of ease of use on usefulness, 
the results for the control group were 
similar to that of the TAM. Therefore, 
the participants’ attitudes when receiv-
ing services were in accordance with 
the TAM, and the SDG applied in this 
study can be used as a service innova-
tion tool. 
 
 Subsequently, we compared the 
direct, indirect, and total effects of the 
experimental and control groups on 
behavioral intention of use. In this 
study, we focused on behavioral inten-

tion of use because it reflected the par-
ticipants’ level of expectation for the 
provided service. 
 
 The SEM results indicated that for 
the experimental group, the influences 
of perceived ease of use, perceived 
usefulness, attitude towards using, and 
behavioral intention of use were 
greater than those exhibited in the con-
trol group. In addition, for both groups, 
perceived usefulness and attitude to-
wards using were crucial factors that 
influenced behavioral intention of use. 
This suggested that participants who 
were experienced in operating DSSs 
exhibited greater acceptance towards 
the new service than participants in the 
control group did.    
 

Conclusion 
 
 This study first investigated the 
development and procedure of service 
innovation, collected expert opinions 
using the Delphi method, and estab-
lished the SDG and TAM question-
naire. The SDG can assist the tourist 
hotel industry in fulfilling service in-
novation requirements, and included 
three stages (i.e., demand evaluation, 
service development, and service exe-
cution) and eight steps (i.e., market 
overview, current status analysis, de-
mand context analysis, concept genera-
tion, design planning, concept proposal, 
design implementation and revision, 
and service and product commerciali-
zation). Second, we developed the  
SDG, executed DSSs construction, and 
designed the product and content inter-
face of a tourist hotel. The DSSs pro-
vided tourists with additional digital 
content service and assisted the service 
personnel in providing a comprehen-
sive service model. 
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 In the future, this study aims to 
empirically analyze other industries 
and products to revise the SDG, pro-
viding valuable results to operators in 
various industries for implementing 
service innovation. 
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Table 2. The Direct, Indirect, And Total Effects Of Behavioral Intention  
Of Use In The Control Group 

 
Perceived Use-

fulness 

Attitude towards 

Using 

Behavioral in-

tention to use 
Factor Effect 

β-
value 

t-value β-value 
t-
value 

β-
value 

t-value 

Direct ef-
fect 

0.247 2.36 0.144 2.97* 0.039 2.65 

Indirect 
effect 

-- -- 0.063 2.73* 0.067 5.48 
Perceived 
Ease of Use 

Total effect 0.247 2.36 0.207 2.68* 0.106 5.21 
Direct ef-
fect 

-- -- 0.256 
3.92*
* 

0.138 3.97* 

Indirect 
effect 

-- -- -- -- 0.083 4.29* 
Perceived 
Usefulness 

Total effect -- -- 0.256 
3.92*
* 

0.221 4.15* 

Direct ef-
fect 

-- -- -- -- 0.323 3.59* 

Indirect 
effect 

-- -- -- -- -- -- 
Attitude to-
wards Using 

Total effect -- -- -- -- 0.323 3.59* 
Note: *p<0.05, **p<0.01  
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Abstract 
 

Good leadership, generally believed, is important for success of business enterprises. 
Good leadership seems to be especially critical to small and medium sized business 
where small teams of employees determine the fate of the firm. In the case presented in 
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this paper, good leadership was nonexistent. That void left the team members demoral-
ized, which in-turn led to the failure of the company. This paper, subsequently, explores 
why, in the 21st century, modern leadership principles still largely fail. This paper further 
questions if good leadership principles are truly necessary or even viable for organiza-
tions at all. 
 
Key Words: Leadership, Leadership Principles, Entrepreneurship, Corporations, W. Ed-
wards Deming, Elliott Jaques, Great Management Thinkers, Psychopathic Trends 
 

Introduction 
 

After the financial crises that have 
rocked the world, companies and their 
leaders have faced many new challenges, 
including increased competitiveness. 
The response of each company and its 
leaders to these challenges to a large ex-
tent determined the success of the enter-
prise. The leader helps employees de-
velop trust in the company and its lead-
ers, a crucial factor for success (Ivanov, 
2015). The leader’s values, psychologi-
cal profile, goals and inspirations are 
keys to impacting the employees’ behav-
ior, motivation, and productivity, as de-
scribed by multiple leadership theorists 
and business thinkers. 
 

Small private businesses in Mo-
rocco are used to being led in their own 
cultural way; in other words, the owner 
can manage the business and apply the 
leadership style and principles that he 
(i.e., he/she) wants.  In-turn, these fac-
tors may have contributed to making the 
relationship between Moroccan employ-
ees and their companies possibly unique. 

 
In some instances, it has led to a 

decrease of job security for its employ-
ees and a loss of trust that the employees 
have in the company. Therefore, many 

employees do not feel attached to their 
companies anymore; and their main goal 
is their belonging to the company, but 
not necessarily being committed to its 
success. 
 

In this paper, we will be analyzing 
the role of leadership in one Moroccan 
company and its impact on the employ-
ees and the company. The case is based 
on the personal experience of one of the 
coauthors who worked at CMICE, a Mo-
roccan company, for eighteen months. 
 

CMICE and Zouth 
 

CMICE, a Moroccan company, was 
established in 2012 with the focus to as-
sist foreign investors in Morocco. It was 
owned by the person we are going to call 
Zouth in this paper. 
 

Zouth did not give any importance 
to his team. For example, during busi-
ness trips, he provided the lowest quality 
of services to his team, such as: 

 
- he rented rooms that were in bad 

condition 
- he did not provide any meals 
- he did not provide any compensation 

to team members business trips 
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He hired mostly fresh graduates 
who desperately needed the job, and 
who would accept anything coming from 
him. He was taking the full advantage of 
their situation. 

 
Zouth’s Personality 

 
Zouth was a son of Moroccan im-

migrants in France, who decided to 
come back to Morocco and manage a 
family business. He had neither profes-
sional background nor experience in the 
field. He got the position because he was 
the son of the owner. 

 
He did not know how to manage 

the company. He did not trust any mem-
ber of the team. He did not take any sug-
gestions or ideas on how to improve the 
company. 

 
Zouth was ignorant and without any 

skills. The team saw it in lack of clarity 
of the tasks he assigned to employees. 
For example, he had no planning skills 
whatsoever. He did not have any vision 
for the long term, a required skill for any 
manager (Deming, 1992, 1993, Jaques, 
1996, 2000, Ivanov, 2011, 2015), and 
did not think seriously about decisions. 
He refused to discuss anything with any-
one. He acted like he was above every-
one in the company, a prima-donna, and 
that he was the boss, which meant that 
his word was the only one that counted, 
also the final word. 
 

Discovering Con Artistry 
 

By the end of February, the team 
was wondering why they had not re-

ceived their paychecks for that month. It 
was the second month the team did not 
get paid. During this time, however, 
Zouth paid himself a vacation, enjoying 
his time and privileges of being the 
leader. It was obvious he did not care 
about his employees’ financial obliga-
tions, student loans, families; he only 
cared about himself, which is one of the 
traits of con artists and/or psychopaths. 
 

In the Moroccan culture, even if 
one is not paid, he should not leave his 
job or it would be considered as if he 
gave up his job and unpaid salary. Thus, 
the employees kept on working because 
they hoped Zouth would come back and 
pay them. 

 
Coming back from vacation, Zouth 

went on a three-month-sick-leave. He 
also claimed that he had no money.  As 
months passed, the team kept on work-
ing on projects, as Moroccan traditions 
require. 

 
Finally, On May 5th, Zouth showed 

up from his three months of vaca-
tion/sick leave. It was Zouth’s custom to 
make announcements in one-on-one 
meetings instead of team meetings to 
allow him to manipulate individual team 
members. Zouth called each team mem-
ber one by one to announce that each 
was being laid-off without pay. Soon 
after, the company went bankrupt. 
 

Leadership, Psychopathy, and Zouth 
 

Good leadership is exemplified by 
one who looks out for the best interest of 
his employees. He believes in them and 
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helps encourage and motivate them in 
order to achieve the best outcome. A 
good leader is someone who has knowl-
edge, competence, and has open and 
honest communication with his employ-
ees. In other words, he or she welcomes 
suggestions or ideas coming from his 
employees. Deming, Jaques, Machia-
velli, Harvey, and others have described 
these qualities in great depth. 

 
A good leader is responsible for 

creating an environment of mutual trust.  
However, to gain the employees’ trust, a 
leader must consistently work hard at it. 
Once trust has been gained, the leader 
will have loyalty and collaboration 
within his company.  
 

In the case of this company, em-
ployees did not trust Zouth nor the com-
pany. Surveying young graduates-
employees, all of them distrusted the 
company, and especially its leader 
Zouth. 

 
Deming, Jaques, and Great Management 

Thinkers 
 

Over the past 100-200 years, many 
management thinkers have written how 
to create best companies, and build great 
organizations. Deming (1992, 1993) has 
written numerous papers and books de-
scribing best leadership practices. Jaques 
(1996, 2000) created a new management 
system that enables to build great com-
panies. Machiavelli (1505) also explains 
how to build and lead teams and organi-
zations in times of peace and stress. 
Most universities worldwide teach vari-
ous leadership principles and require 

leadership courses at undergraduate and 
graduate levels. 

 
The question, though, has become 

if Zouth could have been helped. A psy-
chopath, or a person with deep psycho-
logical disorders, according to experts, 
cannot be helped (Hare, 1993). 

 
Most management thinkers, mistak-

enly, believe that applying certain 
“good” management principles, could 
help and change organizations. 
 
 Ivanov (2000, 2011, 2012, 2013, 
2014, 2015, 2016, 2017, 2018), Clement 
(2013, 2015), Deming (1992, 1992), 
Jaques (1996, 2002), Harvey (1988), Lee 
(2007), Kraines (2001), and many others 
believe in applying good leadership 
practices. 
 
 To apply any leadership practices, a 
person in the leadership role, must first 
value such practices than caring and fo-
cusing only on himself. 
 

Conclusion 
 

No psychopath has ever become a 
saint. Peck (1983) believed that psycho-
pathy is a disease, and most scholars 
only disagree whether it is a birth-
defect/genetic, or acquired at a particular 
age of development (Hare, 1993). Cer-
tainly, no business, ever, has been run by 
such a person, and likely, this small Mo-
roccan case is unique and rare. 

 
However, evaluating organizations 

and quasi-organizations/societies for 
over many centuries of war and crises 
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Dixon (1976), Ricks (2012), the question 
that largely arises is whether good lead-
ership practices play any difference at all 
in organizations of business, or govern-
ment. 

 
Zouth’s story ended that he ur-

gently escaped Morocco to hide in 
France from police investigation, having 
robbed his clients and employees. He is 
still in hiding somewhere in Europe. 

 
Perhaps, there is a need for a new 

approach that somehow addresses psy-

chopaths in power, and prevents them 
from messing other people’s lives. 

 
Good leadership principles are cer-

tainly necessary, but had no relevance to 
Zouth. The authors speculate that this 
particular case is likely unique, and no 
other Zouths operate other businesses 
worldwide. Recent destructions and 
troubles of many multinational corpora-
tions, such as Lehman Brothers, IBM, 
Bernie Madoff Enterprises, GE, GM, 
and lots of other companies are just rare 
coincidences.
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Abstract 

 
This study aims to conduct a survey concerning the relationship between recreational 
environmental fit, situational involvement, recreational satisfaction, and revisiting in-
tention of the swimming participants in the 2017 Sun Moon Lake Swimming Carni-
val. Taking the swimmer participants in the 2017 Sun Moon Lake Swimming Carni-
val as the subjects, this study adopts the method of purposive sampling. A total of 
1550 questionnaires were collected, and after removing 39 invalid questionnaires with 
incomplete or incorrect answers, the total number of valid questionnaires was 1511, 
for a recovery rate of 97.4%. In this study, SPSS 20.0 was first used to analyze the 
statistical analysis of demographic variables, then, AMOS 20.0 software was em-
ployed to analyze the relationship between variables and verify the rationality of the 
model. Research results show that (1) Demand-supply fit has significant impact on 
situational involvement; (2) Requirement-competence fit has significant impact on 
situational involvement; (3) Demand-supply fit has significant impact on recreational 
satisfaction; (4) Requirement-competence fit has significant impact on recreational 
satisfaction; (5) Situational involvement has significant impact on recreational satis-
faction; (6) Recreational satisfaction has significant impact on revisiting intention. 
Finally, based on the research results, this paper proposes relevant recommendations 
as reference for follow-up research. 
 
Keywords: Situational involvement, recreational satisfaction, revisiting intention 

 
 

Introduction 
 

 With the gradual development of 
Taiwan's marine policy, venues for      

 
 
water recreation activities tend to be-
come more diversified. Surrounded by 
the sea and boasting multiple lakes, 
Taiwan has natural environments that 
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attract a large majority of Taiwanese for 
leisure and recreation. Sun Moon Lake 
has always been a popular tourist attrac-
tion, especially before and after the at-
tractive activity of swimming across Sun 
Moon Lake. As Sun Moon Lake Na-
tional Scenic Area Administration 
(2017) pointed out: the yearly activity of 
swimming across Sun Moon Lake has a 
long history and large scale. From 1983, 
before and after the Mid-Autumn Festi-
val, swimmers from Taiwan and over-
seas have gathered on Chaowu Wharf of 
Sun Moon Lake to participate in the 
event. With a total 3000 meters, this 
event was formally included in the 
World Swimming Hall of Fame in 2002, 
as it attracts tens of thousands of swim-
mers from all over the world every year, 
hosts a carnival, and breaks the record of 
swimming across Sun Moon Lake, 
which shows the popularity of this 
event.  
 
 However, topics concerning soft-
ware and hardware of this event draws 
the attention of the public due to its high 
profile, such as whether the water qual-
ity sampling is in line with drinking wa-
ter resources and quality regarding ef-
fluent standards before, during, and after 
the activity (Chang, 2015); as well as the 
over-commercialization of such an 
event, the high registration fee (Huang, 
2014), and missing swimmers (Lin, 
2010). In other words, further research 
should be conducted on the compatibil-
ity between swimmer participants and 
the environment, as well as their compe-
tence to complete such an event. The 
concept of environmental fit can be used 
to discuss the above issues. Lu (2012) 
argued that environmental fit is the re-
sult of individual’s interaction with the 
environment, which contains two points: 
1. when resources, functions, ideas, and 
other conditions in the environment are 

consistent with the expectations of the 
individual; 2. compatibility of personal 
knowledge, experience, and professional 
ability with the demands of the envi-
ronment.  
 
 On the other hand, participants de-
vote their time and money with the aim 
of experiencing freshness and pleasure, 
unlike those in land activities during the 
event, and become immersed in the ac-
tivity. Houston and Rothschild raised the 
concept of situational involvement as 
early as 1978, pointing out that situ-
ational involvement means the tempo-
rary feeling of high involvement in an 
event. That is, motivated by special wa-
ter situations, participants may fully en-
gage into the event environment, which 
can improve their positive experience 
towards the activity of swimming across 
Sun Moon Lake. As their recreational 
satisfaction is raised, they are more 
likely to participate in the next event. In 
other words, if tourists are satisfied with 
the hardware and software qualities pro-
vided by the recreational attractions, 
their overall satisfaction will be posi-
tively enhanced; moreover, their revisit 
intentions are affected (Kozak, 2001). 
 
 It is clear from relevant literature 
that studies pertaining to Sun Moon 
Lake swimming activities focus on rec-
reational activities (Tsai, Huang, and 
Hsieh, 2006; Kao, Wei, and Hsu, 2008; 
Yeh, Liu, 2011; Kao, Chen, and Chen, 
2017). Chang, Lin, and Chen (2012) 
centered on the local residents of Sun 
Moon Lake, rather than the participants, 
in order to explore their attitude towards 
swimming activities, the impact of sport 
sightseeing, and event support. Chiu 
(2007) also explored the benefits of 
swimming activities for Sun Moon Lake 
sightseeing according to residents' per-
spective. However, the success or failure 
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of an activity is often a combination of 
both the hardware and software of the 
activity itself and participants’ own ex-
perience. It can be seen that it is feasible 
to apply such theory to the Sun Moon 
Lake swimming activity. Hence, this 
study assumes that recreational envi-
ronmental fit will help participants to 
enhance their degree of involvement in 
the situation, in order to improve their 
recreational satisfaction and revisit in-
tention. 
 

Literature Review 
 
 The concept of environmental fit 
was previously applied to the organiza-
tional research areas of enterprise man-
agement (Adkins, Russell and Werbel, 
1994; Saks and Ashforth, 1997). Kristof-
Brown, Zimmerman, and Johnson 
(2005) pointed out that, the so-called 
environmental fit is widely defined as 
having good fit between individuals and 
work environments. In other words, 
when individuals are selecting a working 
environment, fitness between their val-
ues and the organization's values be-
comes one of the key considerations.  

 
 The process of taking individual-
organization fit into account has also 
become the focus of emerging interac-
tive psychology (Chiu, 2002), which fo-
cuses on individual-work fit (Edwards, 
1991) and individual-organization fit 
(Kristof, 1996). The former refers to the 
fit between technology and the ability of 
individuals and specific conditions re-
quired by work; the latter explores the 
consistency between individuals’ char-
acteristics, beliefs, values, and organiza-
tional culture, strategic needs, norms, 
and values. As the concept of fit empha-
sizes the interaction between individuals 
and environment, that is, recreational 
activities occur under the situation that 

individuals mutually cooperate with the 
activity environment, thus, studies con-
cerning leisure and recreation gradually 
integrate the fit theory into relevant re-
search. For example, Tsaur, Chang, 
Tsai, and Lin (2008) held that, in the 
field of leisure and recreation research, 
recreationists’ recreational environment 
fit is a relatively new concept, which 
refers to the compatibility between rec-
reationists and recreational environ-
ments. When these two have similar 
traits, their interaction may produce fit. 
Tsaur and Ku (2015) further concluded 
the fit between recreationists and recrea-
tional environment into three types, 
complementary fit, requirement-
competence fit, and demand-supply fit; 
in which complementary fit means the 
compatibility when recreationists share 
similar values with the managers of rec-
reational venues; requirement-
competence fit means the knowledge, 
skills, and experience of recreationists 
required by the recreational environ-
ment; demand-supply fit are analyzed 
from two aspects: the interaction be-
tween recreationists and activities and 
recreationists’ demand for recreational 
environments, including activity attrib-
utes, recreational benefits, and recrea-
tional experience; the interaction be-
tween recreationists, facilities, and rec-
reationalists’ demands include natural 
resources, artificial facilities, and recrea-
tional benefits. This paper suggests that, 
if participants in the swimming activity 
held at Sun Moon Lake are equipped 
with certain swimming skills and waters 
knowledge, and if organizers provide 
sound hardware and software facilities 
or dynamic arrangements, the recrea-
tional environment fit will be improved 
under the condition that both sides have 
good interaction. 
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 Situational involvement means that 
the certain behaviors of individuals are 
stimulated by particular situations 
(Houston and Rothschild, 1978), that is, 
after leaving a particular situation, peo-
ple's behavior will return to their origi-
nal mode due to a lack of special time 
and space. The concept of situational 
involvement was applied in the field of 
commercial consumption (Zaichkowsky, 
1986) in the early years, and then, rele-
vant research applied such concept to 
outdoor recreational studies. For in-
stance, in the view of Havitz and Di-
manche (1997), recreational involve-
ment means that motives, incentives, 
and interests, which could not be ob-
served from recreational activities or 
related products, may be awakened by 
special circumstances or stimuli, and 
have certain driving force. In other 
words, when people enter a particular 
situation or environment, they are inter-
ested in an activity for the time being. In 
this paper, the so-called scenario for par-
ticipants of the swimming activity held 
at Sun Moon Lake is the hardware and 
software facilities of the venue and the 
environment cultivated by organizers to 
enhance participants’ involvement. 
Tsaur and Ku (2015) also shared the 
same argument, meaning that environ-
mental fit is positively related to situ-
ational involvement. On the other hand, 
by improving participants’ involvement 
in recreational environmental fit, their 
recreational satisfaction may be further 
boosted. Relevant studies also prove the 
positive impact of situational involve-
ment and satisfaction (Laverie and Ar-
nett, 2000). Havitz and Mannell (2005) 
divided situational involvement into five 
indicators: 1. Interest - interest of par-
ticipants in the activity; 2. Favor - favor 
of participants in the activity; 3. Correct 
- Participants' beliefs about activities; 4. 
Personalization - self-style of partici-

pants in the activity; 5. Time - time and 
value of participating in the activity. 
These five indicators suggest that the 
concept of situational involvement in-
cludes both individual and environ-
mental dimensions.  

 
 Bigne, Sanchez, and Sanchez 
(2001) argued that the degree of satis-
faction is the overall evaluation of visi-
tors regarding their recreational experi-
ence. Thus, overall satisfaction is a ho-
listic measure of consumers after using 
the products. In other words, recrea-
tional satisfaction is reached when visi-
tors are expected to respond to questions 
about whether they are satisfied with the 
service or the product. However, recrea-
tional activities and environment are of-
ten inseparable. Hence, Baker and 
Crompton (2000) held that recreational 
satisfaction is a personal experience of 
visitors and a kind of feeling generated 
from interactions with the destination. It 
can be seen that satisfaction can be 
measured from multiple dimensions. For 
instance, Manning (1986) proposed that 
satisfaction is a multidimensional con-
cept that considers the following three 
factors: 1. the substance and ecological 
characteristics of the recreational venue; 
2. type and level of management; 3. visi-
tors' personal social and cultural charac-
teristics. From the above literature, it 
can be seen that recreational satisfaction 
stresses interactions with a recreational 
environment, and indicates the connec-
tion between satisfaction and environ-
ment (Zeithaml and Bitner, 2000). 
Pervin (1968) also considered that high 
fit between individuals and environ-
ments would have better results, higher 
satisfaction, and lower pressure. There-
fore, the impact of environmental fit on 
recreational satisfaction becomes one of 
the focuses in this paper.  
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 When consumers are satisfied with 
a product or service, they tend to spend 
again. In the field of leisure and recrea-
tion, such concept is named revisiting 
intention. Kozak and Rimmington 
(2000) argued that revisiting means that 
visitors are satisfied with the recrea-
tional destination and are willing to visit 
again. Bigne, Sanchez, and Sanchez 
(2001) further illustrated that revisit in-
tention is an important measure of visi-
tors’ image of the recreational destina-
tion and their satisfaction. In other 
words, recreational participants use dif-
ferent recreational experiences to con-
struct their own positive or negative im-
ages of a particular location; thereby, 
affecting their willingness to visit the 
site again. That is, when engaging in dif-
ferent activities, recreational participants 
may generate varied experiences and 
degrees of satisfaction towards the activ-
ity, which in turn affect participants’ 
participation and revisit intentions. 
Relevant literature also points out that 
the degree of satisfaction of recreational 
participants will affect their revisit inten-
tion (Boulding, Kalra, Staelin and 
Zeithaml, 1993; Kim, Kim and Goh, 
2011). Therefore, another focus of this 
paper is to explore the impact of recrea-

tional satisfaction of Sun Moon Lake 
participants. 
 

Research Methodology 
 

Research Structure 

 

 Based on the established theoreti-
cal structure and inference of the hy-
pothesis relationship, the research struc-
ture is shown in Figure 1. 
 

Research Hypotheses 

 

 According to conclusions of re-
lated literature, the purpose of this study, 
and research structure, this paper pro-
poses the following research hypothesis: 
 

Hypothesis 1: Demand-supply fit will 
positively affect situational involve-
ment. 

 
Hypothesis 2: Requirement-competence 

fit will positively affect situational 
involvement. 

 
Hypothesis 3: Demand-supply fit will 

positively affect recreational satisfac-
tion. 

 

Figure 1. Research Architecture 
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Hypothesis 3: Demand-supply fit will 
positively affect recreational satis-
faction. 

 
Hypothesis 4: Requirement- compe-

tence fit will positively affect rec-
reational satisfaction. 

 
Hypothesis 5: Situational involvement 

will positively affect recreational 
satisfaction. 

 
Hypothesis 6: Recreational satisfaction 

will positively affect revisiting in-
tention. 

 
Research Subjects and Tools 

 

Research subjects.  
  Adopting the method of purposive 
sampling, this study aims to explore 
the relationship between the partici-
pants of the 2017 Sun Moon Lake 
Swimming Carnival and recreational 
environment fit, situational involve-
ment, recreational satisfaction, and re-
visit intention. this study A total of 
1550 questionnaires are collected, and 
after removing 39 invalid questionnaires 
with incomplete or incorrect answers, 
the total number of valid questionnaires 
is 1511, for a recovery rate of 97.4%. 
 

Research tools. 
 
(1) Design of scale 
 
 The scale concerning the rela-
tionship between the participants of the 
2017 Sun Moon Lake Swimming Car-
nival and recreational environment fit, 
situational involvement, recreational 
satisfaction, and revisit intention is 
produced by referencing the relevant 
literature of Tsaur et al. (2012), Tsaur 
and Lin (2012), Tsaur and Ku (2015), 
and Liu (2014). 

(2) Scoring method of scale 
 
 In this study, the questionnaire is 
answered according to a Likert seven- 
point scale, with subjects filling in 
scores of 1, 2, 3, 4, 5, 6, and 7, which 
represents "Strongly disagree", "Dis-
agree", "Somewhat disagree", "Fair", 
"Somewhat Agree", "Agree", and 
"Strongly agree", respectively. 
 

Data Processing and Analysis 

 
 In this study, SPSS 20.0 statisti-
cal software is used to encode and re-
construct the valid questionnaires, and 
AMOS 20.0 statistical software is used 
to discuss the relationship between 
adaptability and the variables. 

 
Research Results 

 
Characteristics of Samples 

 

 Descriptive statistics is adopted 
to understand the basis distribution, 
while relevant data is summed up in 
Table 1. Among the 1511 of valid 
samples, in terms of gender, 952 are 
male, accounting for 63%; and 559 are 
female, accounting for 37%. In terms 
of age, subjects aged between 21 and 
30 have the largest proportion of 
45.9%, and above 41 has the lowest 
proportion of 1.8%. In terms of educa-
tional background, high school (occu-
pation) students account for 92.5%, 
while institute (including) personnel 
accounts for 5%. In terms of occupa-
tion, students take up the largest pro-
portion of 78.1%, while people work-
ing in agriculture, forestry, and animal 
husbandry only account for 0.3%. In 
terms of monthly salary, people with a 
salary lower than ten thousand ac-
counts for the largest proportion of 
47.3%, while people with a salary be-
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tween fifty thousand to seventy thou-
sand accounts for the lowest proportion 
of 0.3%. In terms of marital status, 
unmarried people account for 88.2%. 
In terms of living area, people living in 
the northern region (north of Hsinchu) 
account for the largest proportion of 
72.3%, while the eastern region (Yilan, 
Hualien, Taitung) ranks the lowest, 
accounting for only 1.1%. 
 

Estimated Violation 

 

 From Tables 2, 3, 4, and 5, error 
violation values in this study model are 
positive numbers between 0.01 and 
0.03, and the normalization coeffi-
cients are between 0.66 and 0.92, 
which are less than 0.95. Hence, explo-
ration of the relationship between the 
participants of the 2017 Sun Moon 
Lake Swimming Carnival and recrea-
tional environment fit, situational in-
volvement, recreational satisfaction, 
and revisiting intention in the activity 
(Hair, Anderson, Tatham and Black, 
1998) may further verify the fit of the 
overall mode.  
 

Measurement and Structural Model 

Analysis 

 
Validation of convergent validity. 
 In this study, CFA analysis is 
conducted on the environmental fit, 
situational involvement, recreational 
satisfaction, and revisiting intention of 
the model, and the results are shown in 
Tables 6, 7, 8, and 9. Standardized 
loads of all factors are between 0.66 
and 0.97, composite reliability is be-
tween 0.85 and 0.91, and the average 
violation amount is between 0.61 and 
0.72. This study is in accordance with 
the recommendations of Hair, Ander-
son, Tatham, and Black (1998), which 

indicates that this study has good con-
vergent validity. 
 

Verification of Discriminant Validity 

 

 Table 10 shows the results of dis-
criminant validity of environmental fit. 
In the table, the 95%correlation coeffi-
cient of Bootstrap does not include 1, 
indicates that environmental fit of this 
study has good discriminant validity 
(Wu, 2009). 
 

Structural Model Analysis 

  
 SEM is for large sample analysis, 
and strongly recommends samples of 
200 or more; however, it usually 
causes over-large chi-square value 
(Chang, 2011). Therefore, this study 
adopts Bollen and Stine (1992) Boot-
strapping for modification, and sorts 
the results in Table 4, which shows 
that the p value of chi-square testing 
=00. 
 

  Bagozzi and Yi (1988) used a 
ratio between χ2 and its degree of free-
dom to test the fit of the model. The 
smaller the better. In this research,  
the ratio between χ2 and the degree of 
freedom is > 3 (10.62).  
 
 Hair et al. (1988) pointed out 
that, the closer the value of GFI and 
AGFI to 1, the better the fit; however, 
there is no absolute criteria to deter-
mine the fit of a model. Baumgartner 
and Homburg (1996) indicated that 
GFI and AGFI> 0.90, while Chen and 
Shunyu (2007) argued that GFI >0.90 
and AGFI >0.80 were acceptable. In 
the model of this study, GFI and AGFI 
are 0.90 and 0.87, respectively. 
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 Browne and Cudeck (1993) 
pointed out that RMSEA should be 
between 0.05 to 0.08 to show a good 
model with reasonable fit. The present 
model RMSEA is 0.07, which indi-
cates a good model with reasonable fit. 
The allowable standard of CFI is> 
0.90, and CFI in this study is 0.93. The 
allowable standard is PCFI> 0.50, and 
PCFI in this study is 0.78. 
 
 Overall, it can be seen from Ta-
ble 11 that, the fit indices in this study 
are within the standard range, indicat-
ing that the result of this study is an 
acceptable model. 
 
 Through empirical analysis, it 
can be seen that hypothesis H1 is es-
tablished, which means demand-supply 
fit will positively affect situational in-
volvement, and this result is the same 
as that of Tsaur and Ku (2015). Possi-
bly, when the participants of the Sun 
Moon Lake swimming activity are sat-
isfied with the hardware and software 
facilities provided by organizers, they 
may feel a sense of pleasure and iden-
tity, which further boosts their degree 
of involvement. Hypothesis H2 is es-
tablished, which means the require-
ment-competence fit will positively 
affect situational involvement, and this 
result is the same as that of Tsaur 
(2013). Possibly, when the participants 
of the Sun Moon Lake swimming ac-
tivity are willing to sign up for this 
event, their swimming skills or know- 
ledge concerning swimming are suffi-
cient, and they are likely to enjoy such 
an event. Hypothesis H3 is established, 
which means that the requirement- 
demand fit will positively affect rec-
reational satisfaction, and this result is 

the same as that of Zeithaml and Bitner 
(2000). Possibly, the organizers of the 
Sun Moon Lake swimming activity 
cultivate a well-equipped environment, 
which enables participants to enjoy the 
entire process and enhance their degree 
of recreation. Hypothesis H4 is estab-
lished, which means the requirement- 
competence fit will positively affect 
recreational satisfaction, and this result 
is the same as that of Pervin (1968).  
 
 Possibly, the participants of the 
Sun Moon Lake swimming activity 
will carry out physical training before 
the event, in order to smoothly exert 
their strength and enjoy the entire 
event, thus, enhancing their recrea-
tional satisfaction. Hypothesis H5 is 
established, which means that situ-
ational involvement will positively af-
fect the degree of recreational satisfac-
tion, and this result is the same as that 
of Laverie and Arnett (2000). Possibly, 
under specific situations cultivated by 
organizers, the interest and enthusiasm 
of participants of the Sun Moon Lake 
swimming activity may be awaken 
through specific stimuli, thus, improv-
ing recreational satisfaction. Hypothe-
sis H6 is established, which means rec-
reational satisfaction will positively 
affect revisit intention, and this result 
is the same as that of Kim, Kim, and 
Goh (2011). Possibly, the participants 
of the Sun Moon Lake swimming ac-
tivity may think highly of the services 
or relevant facilities of such event, and 
thus, are more likely to sign up again 
due to such a wonderful experience. 
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Table 1. Characteristics of the Sample 

 

Variables Category Frequency Percentage% 
Cumulative 

percentage% 
Male 952 63.0 63.0 Gender 
Female 559 37.0 100.0 
Below (including) 20 years old 672 44.5 44.5 
21-30(including) years old 694 45.9 90.4 
31-40(including) years old 118 7.8 98.2 

Age 

Above (including) 41 27 1.8 100.0 
junior high school 51 3.4 3.4 
Senior high school and voca-
tional school  

1397 92.5 95.8 

College and university 55 3.6 99.5 
Educational level 

Graduate school (including) or 
above 

8 5 100.0 

Military, governmental em-
ployees and teachers 

8 0.5 0.5 

Business and service 24 1.6 2.1 
Agriculture, Forestry, Fishery 
and Husbandry 

4 0.3 2.4 

Student 1180 78.1 80.5 
Service industry 215 14.2 94.7 

Occupation 

Others 80 5.3 100.0 
Below ten thousand (includ-
ing)   

715 47.3 47.3 

Ten to thirty thousand  642 42.5 89.8 
Thirty to fifty thousand  142 9.4 99.2 
Fifty to seventy thousand 4 0.3 99.5 

Average monthly 
income  

More than seventy thousand 
(including)  

8 0.5 100.0 

Unmarried 1333 88.2 88..2 Marital status 
Married 178 11.8 100.0 
Northern region (north of 
Hsinchu)  

1092 72.3 72.3 

Central area (Miaoli to Yunlin, 
Nantou)  

287 19.0 91.3 

Southern region (south of 
Chiayi)  

116 7.7 98.9 
Place of residence  

Eastern Region (Yilan, 
Hualien, Taitung)  

16 1.1 100.0 
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Table 2. Estimated Violation Checklist of Environmental Fit 

Code of items 
Standardization Regres-

sion coefficients 
Error 

Violations 

Environmental resources 1 0.92 0.02 

Environmental resources 2 0.80 0.02 
Environmental resources 3 0.72 0.03 
Social opportunity 1 0.86 0.02 
Social opportunity 2 0.85 0.02 
Social opportunity 3 0.80 0.02 

Environmental function 1 0.82 0.02 

Environmental function 2 0.82 0.02 

Environmental function 3 0.83 0.02 

Environmental equipment 1 0.79 0.02 

Environmental equipment 2 0.77 0.01 

Environmental equipment 3 0.85 0.02 

Requirement-competence fit 1 0.91 0.01 

Requirement-competence fit 2 0.79 0.02 
Requirement-competence fit 3 0.86 0.01 
Requirement-competence fit 4 0.82 0.02 

  

 

Table 3. Estimated Violation Checklist of Situational Involvement 

Code of items 
Standardization Regres-
sion coefficients  

Error 
Violations  

Situational involvement 1 0.86 0.02 

Situational involvement 2 0.81 0.01 
Situational involvement 3 0.80 0.02 
Situational involvement 4 0.77 0.02 
Situational involvement 5 0.66 0.02 

 

 

Table 4. Estimated Violation Checklist of Recreational Satisfaction 

Code of items 
Standardization 
Regression coefficients  

Error 
Violations  

Recreational satisfaction 1 0.83 0.02 
Recreational satisfaction 2 0.82 0.02 
Recreational satisfaction 3 0.79   0.02 

 



 

 
The International Journal of Organizational Innovation Vol 10 Num 3 January 2018 

 

111 

 

Table 5. Estimated Violation Checklist of Revisiting Intention 

Code of items 
Standardization Re-
gression coefficients  

Error Violations  

Revisiting intention 1 0.79 0.02 

Revisiting intention 2 0.88 0.02 
Revisiting intention 3 0.79 0.02 

 
 

Table 6. Verification Analysis Table of Environmental Fit 

Factors Indicators 
Stan-

dardized 
load 

Non-
standard-
ized load 

S.E. C.R. 
(t-value) P SMC C.R. AVE 

Environmental 
resources 1 

0.92 1.00    0.84 0.86 0.67 

Environmental 
resources 2 

0.80 0.83 0.02 35.86 *** 0.63   

Environmental 
resources 

Environmental 
resources 3 

0.72 0.77 0.02 31.29 *** 0.51   

Social opportu-
nity 1 

0.86 1.00    0.74 0.88 0.70 

Social opportu-
nity 2 

0.85 0.85 0.02 38.77 *** 0.73   

Social oppor-
tunity 

Social opportu-
nity 3 

0.80 0.79 0.02 35.37 *** 0.65   

Environmental 
function 1 

0.82 1.00    0.67 0.86 0.68 

Environmental 
function 2 

0.82 0.95 0.03 34.76 *** 0.68   

Environmental 
function 

Environmental 
function 3 

0.83 0.97 0.03 34.90 *** 0.69   

Environmental 
equipment 1 

0.79 1.00    0.63   

Environmental 
equipment 2 

0.77 0.82 0.03 32.77 *** 0.60   

Environmental 
equipment 

Environmental 
equipment 3 

0.85 1.10 0.03 36.09 *** 0.72   

Requirement-
competence fit 1 

0.91 1.00    0.82 0.91 0.72 

Requirement-
competence fit 2 

0.79 0.81 0.02 40.73 *** 0.63 
  

Requirement-
competence fit 

Requirement-
competence fit 3 

0.86 0.95 0.02 47.76 *** 0.74 
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Requirement-
competence fit 4 

0.82 0.91 0.02 43.16 *** 0.67   

 

Table 7. Verification Analysis Table of Situational Involvement 

Factors  Indicators  Standardized 
load 

Non-standardized 
load S.E. 

C.R. 
(t-
value) 

P SMC C.R. AVE 

Situational In-
volvement 1 

0.86 1.00    0.74 0.89 0.61 

Situational In-
volvement 2   

0.81 0.84 0.02 38.42 *** 0.66   

Situational In-
volvement 3 

0.80 0.90 0.02 36.55 *** 0.64   

Situational In-
volvement 4 

0.77 0.86 0.02 34.45 *** 0.59   

Situational 
Involvement 

Situational In-
volvement 5 

0.66 0.71 0.03 27.24 *** 0.43   

 

 

Table 8. Verification Analysis Table of Recreational Satisfaction 

Factors Indicators  
Standardized 

load 
Non-standardized 

load 
S.E. C.R. 

(t-value) P SMC C.R. AVE 

Recreational 
satisfaction 1 

0.83 1.00    0.69 0.85 0.66 

Recreational 
satisfaction 2 

0.82 0.98 0.03 31.57 *** 0.67   

Recreational 
satisfaction 

Recreational 
satisfaction 3 

0.79 0.85 0.03 30.85 *** 0.62   

 

 

Table 9. Verification Analysis Table of Revisiting Intention 

 Indicators 
Standardized 

load 
Non-

standardized load 
S.E. C.R. 

(t-value) P SMC C.R. AVE 

Revisiting 
intention 1 

0.79 1.00    0.62 0.86 0.67 

Revisiting 
intention 2 

0.88 1.21 0.04 32.08 *** 0.77   

Revisiting 
intention 

Revisiting 
intention 3 

0.79 1.08 0.03 30.99 *** 0.63   
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Table10. Fit Using Bootstrap 

Bias-corrected Percentile method 
Parameters  Estimation Lower 

bound  
Upper 
Bound  

Lower 
bound  

Upper 
Bound  

Requirement- 
competence fit 

<-> 
Demand- 
supply fit 

0.87 0.84 0.89 0.84 0.89 

 
 

Conclusion and Suggestions 
 

Conclusion 

 
 Boasting a wealth of tourism re-
sources, and in addition to high moun-
tain resources, Taiwan governments 
spare no efforts in boosting marine de-
velopment, with priority being attached 
to recreational activities concerning 
waters and seas. In the future, relevant 
government units should strive to de-
velop a blueprint for recreational water 
facilities and build standards for water-
shed activities, as relevant water activi-
ties and events are strong driving 
forces. Hence, how to build a perfect 
environment for water activities is  
closely related to people’s evaluation 
and safety awareness for such activi-
ties. In this regard, recreational fit is 
one of primary concerns in relevant 
issues. This paper takes the 2017Sun 
Moon Lake swimming activity as an 
example, and explores the relationship 
among recreational environment fit, 
situational involvement, recreational 
satisfaction, and revisiting intention. 
Through empirical analysis, the con-
clusions are, as follows. 
 

1. Demand-supply fit will positively 
affect situational involvement. 

2. Requirement-competence fit will 
positively affect situational in-
volvement. 

 
3. Demand-supply fit will positively 

affect recreational satisfaction. 
4. Requirement-competence fit will 

positively affect recreational satis-
faction. 

5. Situational involvement will 
positively affect recreational satis-
faction. 

6. Recreational satisfaction will 
positively affect revisiting inten-
tion. 

 

Suggestions 

 

  
 Based on the results of this paper, 
the following suggestions are proposed 
for reference: 
 
For the organizers of the Sun Moon 
Lake swimming activity.  
 According to the results of this 
study, demand-supply fit will posi-
tively affect situational involvement 
and recreational satisfaction. Situ-
ational involvement will positively af-
fect recreational satisfaction, and rec-
reational satisfaction will positively 
affect revisit intention. In this regard, it 
is recommended that the organizers of 
the Sun Moon Lake swimming activity 
should set up a complete set of opera-
tional activities during the event. For 
example, pre-exercise concerning the 
safety of swimmers should be carried 
out together with local fire depart-
ments, Sun Moon Lake National Sce-
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nic Area Administration, and other 
relevant units, including the pushing 
and stampeding of participants before 
the swim, treatment of the loss of body 
temperature, wounded rescue, diving 
rescue for missing personnel, rescue 
for personnel falling off the floating 
platform, and simulation rescue of the 
collision of boats, in order tonsure 
safety measures in the case of emer-
gency. In addition, it is important to 
keep all staff and rescue units on 
standby, and abreast of the situation, 
such as attention to senior participants, 
unmanned buoys, the occupation of the 
floating platform, and even inspection 
for impostors, in order to avoid any 
negative evaluations and perceptions 
regarding the event due to the negli-
gence of the organizers. Regarding the 
end of the race, organizers should take 
water samples before and after the 
event to test the water quality, and de-
tect whether any water quality changes 
are in line with the effluent standards. 
In other words, if organizers can estab-
lish a set of standardized operational 
procedures before, during, and after the 
event, they may maintain high quality 
throughout the entire event. Through 
the construction of a well-equipped 
activity environment, participants in 
such events will feel at ease, and be 
highly involved in the current situa-
tion, which in turn, enhances their rec-
reational satisfaction. 
 
For participants of the Sun Moon Lake 
swimming activity.  
 From the results of this study, it 
is known that the requirement- compe-
tence fit will have positive impact on 
situational involvement and recrea-
tional satisfaction. Therefore, it is rec-
ommended that, the participants of the 
Sun Moon Lake swimming activity 
should be able to develop their own 

swimming ability and awareness dur-
ing open water recreational activities.  
 
 In terms of swimming ability: 
most swimmers fail to have sufficient 
opportunities to practice in open wa-
ters, and some even think that it is 
dangerous to swim in open waters 
without waterway ropes, or feel flus-
tered when they cannot see the end 
while in open waters. Thus, partici-
pants may simulate the situation of 
swimming in open waters in swim-
ming pools. For example, practice 
treading water in open waters; as tread-
ing water when unable to touch the 
bottom is one of the better ways to rest 
and quell fears regarding the depth of 
waters during swimming.  More-
over, treading water may help swim-
mers to locate the target. In addition, if 
participants get used to freestyle 
swimming in swimming pools, they 
may be unable to observe whether they 
have deviated from the route in open 
waters, as they tend to take breath from 
one side; thus, participants should de-
velop their sense of direction when 
practicing taking a breath from one 
side. As the awareness required during 
open water activities is different from 
indoor swimming pools, it is recom-
mended that participants get to know 
the number and locations of the balls 
floating on the surface. Moreover, 
they must keep their positioning point 
in mind; as participants start swim-
ming, the change of sight-line may 
lead to a wrong direction, thus, it is of 
great importance to locate a position-
ing point. Enhancement of participants' 
awareness of swimming ability and 
open water recreation activities will 
enable them to be highly involved in 
the recreational environment and im-
prove their fit, in order to understand 
their ability to participate in such event 
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and further enhance their situational 
involvement and recreational satisfac-
tion. 

 

(1) For future research 
 

 This study focuses on recrea-
tional fit during water activities, which 
has received less attention. In particu-
lar, spaces for land and water recrea-
tional activities are greatly diversified, 
and studies concerning how to explore 
the situations of different recreational 
spaces prove more meaningful.  
  
 Through the empirical results of 
this study, the application of the rec-
reational fit theory can be extended to 
recreational water activities, and thus, 
enrich relevant discussions of the the-
ory. Regarding the contribution to the 
practice, although water related re-
search centers on various issues, such 
as satisfaction, revisiting intention, at-
traction of the destination, and partici-
pation behavior, the spatial environ-
ment of water activity are often impor-
tant considerations. Therefore, starting 
from the argument of recreational fit 
will help to construct a better research 
argument. In future research, as recrea-
tional fit is rarely applied to water- re-
lated activities, it is suggested that fu-
ture studies can conduct empirical re-
search on more water activities, such 
as triathlon activities and recreational 
water facilities, such as jet skiing, etc., 
in order to enhance external validity 
through analysis of the samples. 
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Table 11. Fit Analysis of the Overall Mode 

 

Fit indices 
Allowable 

range 
Correction mode Mode fix determination 

χ2 (Chi-square) The smaller 
the better 

1359.95 
 

Ratio between χ2 and 
degree of freedom  

<3 10.62 
Unmatched  

Matched 
GFI >0.90 0.90 Matched 
AGFI >0.80 0.87 Matched 
RMSEA <0.08 0.07 Matched 
CFI >0.90 0.93 Matched 
PCFI >0.50 0.78 Matched 

 
 
 

Table 12. Empirical Results of Research Hypothesis 
 

Hypothesis  Path relationship Path value  Valid hypothesis  

1 Demand-supply fit -> situational involvement  0.56* Yes 

2 
Requirement-competence fit -> situational in-
volvement 

0.27* Yes 

3 Demand-supply fit -> Recreational satisfaction  0.24* Yes 

4 
Requirement-competence fit -> Recreational satis-
faction 

0.12* Yes 

5 situational involvement -> Recreational satisfaction 0.56* Yes 
6 Recreational satisfaction -> Revisiting intention  0.87* Yes 

  

 
 


