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Abstract 
 

As well as being a best-selling novelist Nevil Shute was the founder and managing 
director of a prominent British aircraft manufacturer during the inter-war period. The 
paper uses the models developed by Sarasvathy (2001) and Hurley Hanson et al. 
(2013) and Shute’s own writings on his career to analyse the nature of his career.  The 
paper found that Shute’s experience indicates that entrepreneurial behaviour and the 
success of entrepreneurs not only depends on the context of the industry in which they 
operate, but also the level of dynamism within that industry. Models such as the H-H 
model, whilst useful in profiling entrepreneurial careers, need to take into account 
broader environmental influences.  
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“I would divide the senior executives 
of the engineering world into two cate-
gories. The starters and the runners, the 
men with creative instinct who can 
start a new venture and the men who 
can run it to make it show a profit.  
They are very seldom combined in the 
same person.”  (Shute 1954, p. 169). 
 
 
 

 
Introduction 

 
 Academics have encountered a 
number of difficulties in studying the 
behaviour of entrepreneurs.  The first, 
and perhaps most important difficulty, 
is that there is no common agreed defi-
nition of what constitutes an entrepre-
neur and entrepreneurial behaviour.  
One definition that encompasses both 
these aspects and which has received 
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some acceptance is that they involve “a 
process by which individuals – either 
on their own or inside organizations – 
pursue opportunities without regard to 
the resources they currently control” 
(Stevenson, Roberts & Grous-Beck 
1989 in Hurley-Hanson et al 2013). 
Bearing this definition in mind much 
of the literature argues that entrepre-
neurs are different from other business 
people, both in how they reason and 
how they undertake their careers (see 
Sarasvathy 2001 and Burton, Sorensen 
& Dobrev 2016 for discussion).  To 
capture these career differences Hurley 
Hanson et al (2013) proposed a new 
model for examining high-tech entre-
preneurial careers, and in doing so ar-
gued for a better alignment between 
high-tech entrepreneurs and career de-
velopment models. In explaining their 
model, they utilised Steve Job’s career 
as an illustrative example to: “better 
reflect the realities of pursuing a career 
in the high-tech computer industry” 
(Hurley-Hanson et al, 2013). 
By applying the model only to high-
tech entrepreneurs in the 21st century, 
the authors limit the model’s potential 
to compare and contrast entrepreneurs 
across generations, or in other fields. 
This hampers the model’s ability to 
gain deeper insights into what makes 
entrepreneurs entrepreneurial and in 
explaining the role they play in dy-
namic industries.  In this paper, there-
fore, the authors make use of this 
model in such a way as to provide an 
opportunity to examine and extend its 
usefulness.  It is proposed to do this in 
a couple of ways.  First an examination 
of how the reasoning patterns of entre-
preneurs might support a different ca-
reer path to non-entrepreneurs is un-
dertaken, drawing upon Sarasvathy’s 
work (2001) as well as that of the Hur-
ley Hanson et. al. model.  Secondly, 

the model is used to examine the en-
gagement of a particular individual 
who exhibited entrepreneurial reason-
ing tendencies at the inception of a 
high-tech industry from the past.  This 
approach will enable a critique to be 
undertaken that will add robustness 
and an enhancement of the usefulness 
of the Hurley Hanson et al (2013) 
model.  It will also be possible to over-
come one of the other limitations of 
entrepreneurial studies, that being the 
tendency to concentrate on the devel-
opment of theories of entrepreneurial 
behavior, rather than on the application 
of theory to the individual endeavors of 
entrepreneurs.  One reason for this ne-
glect has been the difficulty in estab-
lishing the motivation behind the indi-
vidual efforts of contemporary entre-
preneurs, who are often not so forth-
coming in reflecting on their own be-
havior.  There are, however, opportuni-
ties for studying the cases of some in-
dividual entrepreneurs and their behav-
ior especially where they have written 
or publically spoken about their work-
ing lives.  By undertaking this narra-
tive research of field texts it will be 
possible to identify underlying themes 
relevant to a deepening understanding 
of the career trajectory of entrepre-
neurs in high-tech industries.  
 
 In this case the past industry that 
will be examined is that of aircraft 
manufacture, which went through a 
period of rapid technological change in 
the 20th century, and embodied a fairly 
high degree of technical sophistication.  
This was particularly true in the first 
half of the century, and it involved the 
work of a number of prominent entre-
preneurs.  Notable amongst these was 
the case of Nevil Shute who, although 
better known as a best-selling novelist, 
worked as an aeronautical engineer and 
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was the founder and managing director 
of a successful British aerospace 
manufacturer (Airspeed Limited).  
Nevil Shute Norway (his full name) 
was born in London in 1899, spent 
most of his life working in England, 
but lived his final years in Australia, 
where he died in 1960.  He made use 
of his shortened name, Nevil Shute, as 
his pen name in order to protect his 
engineering career from any potential 
negative publicity that might arise 
from his novels.  One of the great ad-
vantages of studying the entrepreneu-
rial career of Shute is that he worked in 
an industry that involved substantial 
technological change in a relatively 
short time frame, and also because in 
his later life he wrote and reflected on 
this work and the entrepreneurial ac-
tivities it involved.  In addition, in his 
novels he often drew on his experi-
ences in the industry and portrayed fic-
tional entrepreneurs in a favorable light.  
It is possible, therefore, to use his case 
as a proxy for examining entrepreneu-
rial behaviour and career pattern. 
 
 The purpose of this paper, there-
fore, is to make use of both the models 
developed by Sarasvathy (2001) and 
Hurley Hanson et al (2013) to analyse 
the degree to which Shute was an en-
trepreneur.  In doing so it is determined 
how easy it is to use both theories to 
analyse the behaviour of a specific en-
trepreneur operating in an industry that 
is both high tech, and going through a 
period of rapid technological change.  
In the first section a review is under-
taken of the manner in which entrepre-
neurs can be identified. This is fol-
lowed by sections on the context of the 
evolution of the aircraft manufacturing 
industry and its attraction to entrepre-
neurial types of people. Sections are 
then provided on Shute’s career and 

the phases through which it passed.  In 
the final section some conclusions are 
made. 
 

Identifying the Entrepreneur 
 
In identifying the key characteristics of 
entrepreneurs Sarasvathy (2001) dif-
ferentiates entrepreneurs from non-
entrepreneurs, based on their reasoning 
approaches, which impacts their en-
gagement in business.  Entrepreneurs, 
it is argued, focus on a long term vi-
sion and freely use the resources avail-
able to them (such as their knowledge, 
experience, and partnerships) to create 
and iteratively shape the path to that 
future. In contrast non-entrepreneurs 
focus on the effects of their actions and 
seek to manage their environment us-
ing existing frameworks and resources 
in the most efficient and effective way.  
In summary, entrepreneurs’ preference 
is for action first with limited planning, 
whereas non-entrepreneurs plan before 
they take action (Spilerman 1977).  
Besides using Sarasvathy’s characteri-
sation of the “entrepreneur” it is also 
possible to apply the Hurley-Hanson et 
al (2013) model for high-tech entre-
preneurial careers (hereafter referred to 
as the HH model) to explore the career 
stages of a case study personality as 
they co-evolved within a growing 
high-tech industry (Jones 2001 in Hur-
ley-Hanson at al 2013).  The HH 
model consists of three areas, which 
reflect the broader literature on career 
progression. These are career stages, 
career phases and career ages.  Career 
stages are characterised by the entre-
preneur’s decision-making in the con-
text of their past, present and future.  
Entrepreneurs cycle through the stages 
multiple times, which is unlike tradi-
tional career models, which have a lin-
ear progression.  These decisions re-
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flect the entrepreneur’s unique career 
concerns, psychological needs, and de-
velopment.  Career phases usually re-
flect the company the entrepreneur is 
involved with at the time.  Career ages 
refer to the age of the individual at 
specific career stages. For entrepre-
neurs there appears to be no linearity 
between ages and phases (Hurley-
Hanson et al 2013).  
 
 The most complex part of the 
model is the section dealing with ca-
reer stage, which is where the entre-
preneur is focused in starting and 
building a company or company divi-
sion.  Hurley Hanson et al (2013) iden-
tify four stages which may occur in 
each phase: 1) Reconnection, 2) Tran-
sition and transformation, 3) Reflection 
and 4) Death.  In the Reconnection 
Stage the entrepreneur draws upon 
their inner voices and vision to exam-
ine and re-engage with the world on 
their own terms and to influence those 
around them.  The Transforma-
tion/Transition Stage refers to the en-
trepreneur’s strategic approach. Yu 
(2013) suggests this can be described 
as three discrete processes – strategic 
visioning; overcoming resistance and 
sustaining change momentum.  In stra-
tegic visioning the entrepreneur em-
ploys a set of simple rules that allows 
those working with them to deliver 
radical innovation.  The entrepreneur 
overcomes resistance by adopting a 
forward looking logic of consequence 
rather than an experience based logic 
of appropriateness.  They sustain 
change momentum by bypassing for-
mal structures, experimenting with 
multiple options until a way forward is 
found.   
 
 In the Reflection Stage, entrepre-
neurs encounter barriers that are over-

come by reconnecting with their inner 
voice, vision and social networks. The 
triggers for the barriers are often peri-
ods of significant change that come out 
of the blue and fundamentally change 
the individual’s environment or self. 
These barriers: “serve as a reminder of 
mortality, emphasizing the importance 
of following one’s heart, finding some-
thing to love and never sett[ling] for 
second best” (Steve Jobs in Richardson 
& Arthur, 2013, p. 46).  Reconnection 
shapes the entrepreneur’s learning, ad-
aptation and the realisation of opportu-
nities. It is a period of generativity 
(Erikson 1963).  Finally, the Death 
Stage refers to the individual’s death 
and the impact this has on the organi-
sations they are involved with at that 
time.   
 
 In the remainder of the paper an 
examination is provided of the British 
aviation industry from the period just 
before, to just after, Nevil Shute’s in-
volvement (1908 to 1940).  This is 
provided in order to demonstrate the 
airline industry’s dynamic and high-
tech nature.  Using the HH model an 
examination is then provided of the 
interaction between the industry con-
text on Nevil Shute’s career.  Some 
past research has recognised that some 
firms and industries generate more en-
trepreneurs than others (Burton, Soren-
sen, & Beckman, 2002; Elfenbein, 
Hamilton, & Zenger, 2010; Gompers, 
Lerner, & Scharfstein, 2005; Klepper 
& Sleeper, 2005; Sorensen, 2007). 
Sarasvathy’s reasoning profile is sub-
sequently used to explain these career 
choices.  As an entrepreneur, it is ex-
pected that Shute’s career path and rea-
soning would align with the Hurley-
Hanson et al and Sarasvathy models.  
Shute’s career path should demonstrate 
his ability to use his capabilities and 
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connections to pursue his passion(s) 
within a dynamic high tech industry. 
Finally, a contrast is given of the find-
ings with Hurley-Hanson et al.’s (2013) 
profile of Steve Jobs to assess the use-
fulness of the framework in deepening 
understanding of the entrepreneurial 
career path. 
 

The Growth Of The Early British 
 
 Aeroplane Industry (1908 - 1940) 
In Britain, as in many countries, mili-
tary interests drove the birth and de-
velopment of the early aviation indus-
try (Owen 1999, pp. 296-7).  The first 
English aeroplane flight took place in 
1908 at the Farnborough military air-
base, and the first orders for military 
aircraft was in 1912, which was the 
same year that the Royal Flying Corps 
was created.  Two years later the Royal 
Naval Air Service was formed.  The 
industry grew quickly from inception 
through rapid technological change and 
high levels of technical expertise.  
Technological developments were 
stimulated by high quality aeronautical 
research carried out at the Royal Air-
craft Establishment and National 
Physical Laboratory and several uni-
versities, principally Cambridge and 
Manchester. The founders of the early 
aviation firms were well trained engi-
neers, many of whom could be de-
scribed as entrepreneurial.  These early 
entrepreneurial engineers (such as Fre-
derick Handley Page, Thomas Sopwith, 
Robert Blackburn, and AV Roe) 
played an important role in the devel-
opment of the industry.   
 
 Military demand during the First 
World War (1914-1918) transformed 
the industry from a cottage industry, 
consisting of a collection of workshops, 
into a vast and complex industry.  

Leading manufactures in the industry 
became substantial enterprises, with 
the largest, the Aircraft Manufacturing 
Company (Airco) employing 7,000 
people by 1918 (Owen 1999, p. 297).  
Immediately after the war (the early 
1920s) the industry went through a 
painful contraction.  Government con-
tracts, which were the lifeblood of the 
industry dried up and the Government 
for a period did not provide any ongo-
ing support.  There was at this time a 
surplus of fuselages left over from the 
war so production runs were limited by 
low demand.  To survive some aero-
plane manufacturers diversified their 
production into fields such as motor 
cars, furniture manufacturing and milk 
churns.  For example, Airco was ini-
tially sold to the parent company of a 
car manufacturer before being put into 
liquidation and its assets sold to 
Airco’s chief engineer, Geoffrey de 
Havilland who used them to set up his 
own business (Fearon 1969, pp. 476-9).  
The aircraft manufacturing industry at 
this time was, therefore, small and 
dominated by a group of very dedi-
cated pre-war producers and new en-
thusiasts whose aviation interests had 
been aroused during the war.  
 
 By the mid-1920s the shakeout in 
the industry was completed, and be-
tween 1924 and 1930 the employment, 
output and exports of the industry dou-
bled (see figures in Table 1).  Although 
the average number of orders were ini-
tially small, sales increased from 1923 
onwards.  At the 1930 Census there 
were still 38 companies operating in 
the airframe industry although 16 of 
them accounted for 90 per cent of pro-
duction (Fearon 1974, p. 237).   During 
the 1930s, however, technological 
change was to create pressures on these 



 
The International Journal of Organizational Innovation Vol 9 Num 1 January 2017 - Section C. 

 

8 

Table 1. Selected statistics on the British aircraft production industry 1920 to 1939 
 
 Employment 

No 
Production 
Aircraft no 

Air Ministry Orders* 
Aircraft no 

Exports* 
Aircraft no 

1920 Na na na 635 
1921 Na na na 503 
1922 Na na na 319 
1923 Na na na 246 
1924 11,735 503 563 188 
1925 Na na 448 148 
1926 Na na 805 150 
1927 Na na 392 140 
1928 Na na 835 358 
1929 Na na 615 525 
1930 21,322 1,456 864 317 
1931 Na na na 304 
1932 Na Na na 300 
1933 Na 633 na 234 
1934 23,774 1,108 652 298 
1935 35,032 1,807 893 453 
1936 75,000 2,218 1,830 na 
1937 Na 2,827 2,218 na 
1938 128,000 2,800  na 
1939 140,000 7,940  na 
*The number of aircraft exported and ordered by the Air Ministry were higher than 
the number produced in 1924 because of the war time stocks still not having been ex-
hausted. 
Source: Hayward 1989, p. 14; Edgerton 1991, p. 26. 
 
 
companies to merge and create larger 
companies. 
 
 The introduction of metal con-
struction meant the manufacture of 
stronger aircraft, and allowed for 
greater speeds to be achieved, but it 
also required greater technical effort 
than wooden construction.  The grow-
ing complexity of design and produc-
tion required more team work and a 
broader distribution of skills.  Aircraft 
design and manufacturing changed 
from a reliance on intuitive skills to a 
more systematic and scientific ap-
proach.  Design development and pro 

 
 
duction all increasingly required inte-
grative skills and a sophisticated man-
agement system.  More investment in 
testing and experimental facilities were 
required.  The new construction meth-
ods involved an increased commitment 
to development and testing, the acqui-
sition of new machinery and changes 
in manufacturing process (Ritchie 
1997).  This meant that metal airframe 
production, could only be undertaken 
by large and well equipped firms with 
skilled workforces and sophisticated 
design teams.  The first all metal 
stressed skin, civil monoplanes entered 
service in the United States in 1933 
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and within a few years, monoplanes 
had replaced biplanes.  
 
 Technical progress in other re-
lated areas consisted of incremental 
innovations, a number of which origi-
nated in Britain; e.g. the variable pitch 
propeller and slotted wing.  Other in-
novations included the introduction of 
retractable undercarriages as well as 
lighter more powerful engines.  These 
technological changes had the effect of 
creating greater economies of scale in 
the industry, which were to increase 
considerably the costs of entry into the 
industry and to eventually put pressure 
on firms to merge.  These pressures did 
not become especially acute until the 
early 1930s, but once they emerged it 
became difficult for small independent 
firms to survive.  By 1935 most firms 
in the industry had grown to a reason-
able size, with the eleven largest firms 
in Britain all employing between 1,000 
and 2,000 workers (Edgerton 1991, 
p.25). 
 
 The appeal of the early British 
aeroplane industry to entrepreneurs 
Using Sarasvathy’s (2001) reasoning 
theory, it becomes clear that that for an 
industry to be attractive to an entrepre-
neur, it should provide opportunity for 
the entrepreneur to develop their pas-
sion and proactively shape their career.  
To enable this process, the industry 
should provide opportunities for the 
individual to rapidly develop their 
knowledge, experience, and partner-
ships.  In the case of aviation, the early 
days of the industry called for indi-
viduals with high levels of technical 
skill, which could be acquired either 
through university or technical college 
engineering degrees/diplomas.  The 
rapid growth of the industry, fueled by 
Government investment in the devel-

opment of military aeroplanes, pro-
vided significant career growth oppor-
tunities.  Interesting and challenging 
work for individuals with technical ca-
pabilities were readily available and 
the tiny industry attracted dynamic and 
driven individuals (e.g. Frederick 
Handley Page, Thomas Sopwith, 
Robert Blackburn, and AV Roe) who 
worked together in a tight and dynamic 
industry ecosystem.  As the industry 
developed these individuals rose 
quickly through firm ranks. As Shute 
notes: “It was exciting to be in aviation 
in those days, because development 
went at such a pace… In aviation at 
that time there were opportunities on 
every side for those who had the wit to 
take them” (Shute, 1954, pp. 28-29). 
In the early stages the need for firms to 
create economies of scale were not so 
great as aeroplanes were mainly manu-
factured from wood and could be con-
structed by relatively small organisa-
tions (Shute, 1954, pp. 103-4).  This 
meant that start-up costs for new firms 
were small, which encouraged entre-
preneurial individuals to start busi-
nesses in the industry. 
 
 “In those days the capital re-
quirement to start an aeroplane manu-
facturing company was not large, 
judged by modern standards.  In 1930 
the demand for small two- and three 
seater aeroplanes for personal and club 
flying was brisk all over the world.  
These units were small in value and 
since wooden construction was still the 
rule no very great numbers had to be 
produced to manufacture at a profit; 
the cost of jigs and tools for a given 
design was small by modern stan-
dards”.  (Shute 1954, p. 104). 
 
 The shakeout of the industry at 
the end of the war favoured those with 
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entrepreneurial flare. The rationalisa-
tion of the industry led to two path-
ways – one pathway led to specialised 
aviation products; the second pathway 
to diversification into other industries. 
Both pathways created significant crea-
tive opportunities for entrepreneurs, 
who generally shy away from bureau-
cratic management roles.  
 
 For many firms the pioneer spirit 
and enthusiasm for aviation was strong 
enough to overcome any poor financial 
returns they received, and the intense 
desire of individual enterprises to re-
main independent made rationalisation 
of the industry difficult to achieve.  
Some consolidation, however, eventu-
ally took place, encouraged by the in-
creasing technological demands of the 
industry. 
 
 After the rationalisation of the 
industry, the Air Ministry recognised 
an ongoing threat of war and started to 
reinvest into the industry. To promote 
competition and production capacity, 
and to keep a reserve of design and 
production teams together the Air Min-
istry spread its contracts among 15 air-
frame and 5 engine manufacturers.  
This meant that despite it being only a 
small market an unusually large num-
ber of companies remained in the in-
dustry manufacturing aeroplanes on a 
small scale.  The ecosystem of the in-
dustry was therefore strengthened.  
This allowed entrepreneurs to build 
capability by utilising their connec-
tions to move into areas where their 
passion lay, however it also limited 
entrepreneurs starting up in the indus-
try.  Shute himself later commented on 
this change: 
 
 “As the swift years went by the 
capital required for profitable operation 

doubled and redoubled every year as 
aeroplanes grew larger and as wooden 
aircraft ceased to sell and had to be re-
placed by metal construction, but in 
1930 forty thousand pounds seemed 
reasonable capital for such an enter-
prise” (Shute 1954, p. 104). 
 

Shute’s Career Phases 
 
 Turning more specifically to 
Nevil Shute’s career phases it is possi-
ble to use Sarasvathy’s reasoning 
model to identify possible motivations 
for career changes.  Shute’s career can 
be broken into the following phase’s, 
which reflect where he was employed: 
the early internships; De Havilland; the 
Airship Guarantee Company (part of 
Vickers); Airspeed (Shute’s own com-
pany); and the Royal Navy (the course 
of Shute’s life and career are provided 
in Table 2). 
 
 Shute graduated with a third class 
degree in engineering science from 
Oxford University in 1922, aged 23 
years old.  While undertaking his de-
gree studies Shute, used initial contacts 
provided by the Professor of Engineer-
ing at Oxford, and following up him-
self, secured summer internships with 
Airco and the De Havilland Aircraft 
Company (1920 and 1921) (Shute 
1954, p. 27).  Both positions involved 
working with Geoffrey de Havilland in 
the design offices. This allowed Shute 
to balance his mainly theoretical stud-
ies at Oxford with applied work, which 
he found much more interesting.  
De Havilland was an experienced air-
craft designer and builder, his planes 
having been used in the First World 
War.  In 1920 de Havilland was Chief 
Engineer
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Table 2. Career phases: these usually reflect the company the entrepreneur is involved 
with at the time. Career ages refer to the age of the individual at specific career stages. 
For entrepreneurs there appears to be no linearity between ages and phases (reference). 
 
Career Phases (and Shute’s age). Shute lived from 
1899 to 1960. 

Literary career phases – 
books published and publi-
cation dates in italics 

Environment at the time: In the 1920s A number of 
famous people (e.g. de Havilland & Sopwith) set up 
own companies to pursue their aeronautical dreams. 
In contrast a number of great designers (e.g. Wallis, 
Camm & Mitchell) were content to design planes for 
others 
 
Oxford University (education) 
1920 (aged 21 years) Internship with Airco (design 
office) assisting owner 
1921 (aged 22 years) Internship with De Havilland 
Aircraft Co. (design office) assisting owner 
1922 (aged 23 years) Degree in Engineering science 
awarded. 

 
 

Full time work: 
De Havilland – stress engineer 
1923 (aged 24 years) Joins De Havilland as stress 
engineer (calculator) but sees a lack of opportunities 
(A tipping point) 

 
1923 wrote his first unpub-
lished novel 

Full time work: 
Vickers – chief calculator, deputy chief engineer 
1924 (aged 25 years) Joins Vickers Ltd to develop 
airships becomes Chief calculator on R100 (British 
Government contract) 
1929 (aged 30 years) promoted to Deputy Chief En-
gineer of R100, becoming chief engineer when boss 
(Wallis) leaves. 
In 1930 (aged 31 years) the R101 disaster occurs and 
the British government cancels all airship programs 
despite the success of R100 – Shute unemployed (A 
tipping point). 
 
Environment at time: In the late 1920s it was gener-
ally believed recreational flying would increase in 
popularity. By 1930 demand for recreational flying 
aircraft was brisk – start-up capital requirements 
were small. 

 
 
 
 
Published his first novel: 
1926 Marazan 
 
Changes pen name to Nevil 
Shute 

Full time Work: 
Airspeed Ltd in York (Managing Director 
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1931 (aged 32 years) Teams up with talented De 
Havilland trained designer Tiltman to found Airspeed 
Ltd. – directors Hewitt (funding through shares), 
Lord Grimthorpe, Alan Cobham(local and aeronauti-
cal contacts). Company set up to make sell aircraft 
and gliders for private flying market. Low startup, 
manufacturing costs, big demand, easy profits. 
(wooden construction). 
Shute comments that he is a ‘quick decision maker 
and implementer with definite ideas about aero de-
sign’. 
 
Environment at time: Collapse of recreation flying 
market due to Depression (1929 to 1939)  (A tipping 
point).  
 
1933 (aged 34 years) Airspeed shifts to designing 
and building small scale commercial passenger air-
craft – Courier & Envoy – heavier and costs more. 
New investors sought, move to bigger premises in 
Portsmouth. 
 
1933 Shute made Fellow of Royal Aeronautical So-
ciety for retractable undercarriage for the Courier and 
R100. 
 
Airspeed (1934) Ltd in Portsmouth: Part owner 
1934 (aged 35 years) associates with Tyneside ship 
builder Swan Hunter & Wigham Richardson Ltd 
(new investor holding controlling interest). 
1935 (aged 36 years) Envoy sales pick up 
 
Environment at the time: In 1936 the Air Ministry 
issues Specifications T.23/36 for a twin engine train-
ing aircraft. 
 
1936 (aged 37 years) Joins Society of British Aircraft 
Contractors allowing Airspeed to bid and win a gov-
ernment contract for training aircraft. Adapts Envoy 
to build A10 Oxford. 
1937 (aged 38 years) first prototype flies out. Sig-
nificant recognition – becomes standard trainer for 
RAF and British Commonwealth  
Mid 1930s (8,500 built) company is large scale 
manufacturer employing over 1,000 people over sev-
eral sites.  
1938 (aged 39 years) Shute resigns over disagree-

 
1931 So Disdained 
1932 The Lonely Road 
 
No writing from 1933 to 
1938. 
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ment with Board whose focus was on making stan-
dard models. Shute’s interest on designing. This was 
a tipping point for Shute. 

 
 
1938 returns to writing & 
publishes Ruined City 
(1938) & What Happened to 
the Corbetts (1939). 

Full time work: 
Environment at time: 1939 – 1945 WWII 
 
Navy 
1940 (aged 41 years) Commissioned lieutenant and 
promoted acting lieutenant commander, Royal Naval 
Volunteer Reserve, with former boss from Vickers 
(Dennistoun Burney). After the war returns to writ-
ing.   

 
Publishes An Old Captivity 
(1940), Landfall: A Channel 
Story (1940), Pied Piper 
(1942), Pastoral (1944) and 
Most Secret (1945). 

Post 1945 Focus on writing The Chequer Board (1947); 
No Highway (1948)  

Australia 
1948 – Flies his own plane to Australia  
1950 – Emigrates to Australia  
 
Tipping point: Fed up with high taxes and regulations 
in England, Shute emigrates to Australia. 
 
 

A Town Like Alice (1950); 
Round the Bend (1951); The 
Far Country (1952); In the 
Wet (1953); Slide Rule 
(1954) which gave an ac-
count of his life to 1938; 
Requiem for a Wren (1955); 
Beyond the Black Stump 
(1956); On the Beach 
(1957); The Rainbow and 
the Rose (1958); Trustee 
from the Toolroom (1960); 
Stephen Morris (1961); the 
last two published posthu-
mously.  
Several of his novels were 
made into films, i.e. A 
Town Like Alice (1956), 
and On the Beach (1959). 

 
at Airco working on wind tunnel re-
search. The rationalisation of the in-
dustry at the end of the war, meant in 
1921 Geoffrey de Havilland, was able 
to buy out Airco’s aviation assets and 
use them to set up his own company – 
the De Havilland Company.  Upon 
graduation Shute took up a permanent 
position with De Havilland as a Calcu 

 
lator (stress engineer), undertaking cal-
culations on such things as fuselage 
structures, propellers and wings.  This 
period exposed Shute first hand to de 
Havilland’s conversion of the huge 
wartime company Airco into a much 
smaller, and dynamic company.  This 
initial education and work experience, 
therefore, provided Shute with a com-
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prehensive knowledge of engineering, 
aviation, and early entrepreneurial ac-
tivity and start-ups in the aeroplane 
manufacturing industry.  The experi-
ence and connections Shute developed 
at this time underpinned the develop-
ment of his future entrepreneurial ca-
reer (as per the Sarasvathy model).  It 
also supports the past work on entre-
preneurs which emphasis that many 
entrepreneurs have experience working 
in other organisations prior to founding 
a new firm (Dobrev & Barnett, 2005; 
Freeman, 1986; Sorensen & Fassiotto, 
2011). 
 
 By 1924 Shute was dissatisfied 
with the lack of opportunity for ad-
vancement at De Havilland and so he 
secured a job with the Airship Guaran-
tee Company; a subsidiary of Vickers, 
to work as Chief Calculator on the 
R100 airship project as part of the 
newly developing airship program un-
der the Chief Engineer, Barnes Wallis.  
Barnes Wallis, who was largely techni-
cal college trained (he also undertook 
extension classes at the University of 
London), was a brilliant scientist who 
later went on to develop the bouncing 
bomb in the Second World War.  In 
1925 the design work for the R100, the 
largest airship ever designed, was just 
beginning. The R100 was part of a 
British Government contract to design 
and build a passenger carrying airship 
(R100) in competition with a govern-
ment built one (the R101).  This al-
lowed Shute to pursue his design pas-
sions.  In 1929, at 30 years of age 
Shute was promoted to Deputy Chief 
Engineer of the R100, rising to acting 
Chief Engineer when Wallis left in 
1930 to join the Vickers aircraft fac-
tory.  The successful maiden flight of 
the R100 to Canada would have been a 
crowning achievement for Shute.  

Shute’s move to Vickers allowed him 
to enjoy rapid promotion and to hold 
positions of considerable responsibility.  
In a very short time he consolidated, 
extended and built an important net-
work of connections in the industry, 
which were to prove invaluable in his 
later career (as per the Sarasvathy 
model). This early development period 
of Shute’s career also provided him 
with a good understanding of his traits, 
tastes and abilities and a strong vision 
and determination about what he 
wished to achieve (as per the Saras-
vathy model).  It also provided him 
with the experience of seeing two 
companies established in the aviation 
industry, providing him with some 
knowledge of start-ups. 
 
 After the fatal crash of the rival 
government R101 airship in 1930, the 
government cancelled the airship 
building programme and Vickers 
closed its airship subsidiary.  Instead, 
of seeking work elsewhere in the Vick-
ers company, or in the wider industry, 
Shute partnered with the talented de 
Havilland trained designer, A. Hessell 
Tiltman to establish their own com-
pany. Tiltman had worked with Shute 
on the R100 and together they founded 
the aircraft manufacturing firm; 
Airspeed Ltd.  A key motivating factor 
in their deciding to start Airspeed, was 
the fact that the existing industry struc-
ture allowed Shute and Tiltman to start 
small, limiting the investment needed.  
The ending of the airship program was 
to prove an important tipping point in 
his career, allowing him to found his 
own organisation at the age of 31 years.   
Tiltman and Shute’s abilities comple-
mented each other – Tiltman had more 
design experience and Shute had con-
siderable knowledge and skill as a 
stress engineer.  In addition, Shute’s 
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ability to network in the industry ap-
pears also to have been good for a rela-
tively young person.  Besides Shute 
and Tiltman the other directors of the 
new company were E. Hewitt, Alan 
Cobham and Lord Grimthorpe.  The 
famous aviator Amy Johnson was also 
one of the initial subscribers of shares 
in the company.  Alan Cobham was a 
famous test pilot for the De Havilland 
Company and proved important later to 
the company in making sales of the 
company’s aircraft.  The ability of 
Shute and Tiltman to attract fellow 
board members Hewitt and Lord Grim-
thorpe was also impressive as they 
were prominent people in Yorkshire, 
where the company was originally 
based (Anderson 2011).   
 
 The first board meeting of Air-
speed was held at the end of April 
1931.  Shute was 32 years old at this 
time. In attempting to found a com-
pany at this time Shute seems to have 
had a strong preference for independ-
ence and autonomy over security and a 
clear vision about being his own boss 
and working with Tiltman to design 
and construct aircraft of his own 
(Anderson 2011).  In trying to maintain 
a degree of autonomy Shute, and 
Tiltman, were by no means unique in 
the aviation industry in Britain at this 
time.  The aviation industry in Britain 
in the 1920s had a number of famous 
people who relished the idea of design-
ing and building aircraft of their own, 
such as Geoffrey de Havilland and 
Thomas Sopwith, who were driven by 
a desire to not only design and build 
aircraft, but were also keen to run their 
own companies in order to pursue their 
own aeronautical dreams.  These types 
of people can be contrasted with the 
still quite brilliant designers of the day, 
such as Barnes Wallis, Sydney Camm 

(the designer of the Hawker Hurricane 
and other iconic aircraft) and R.J. 
Mitchell (the designer of the Super-
marine Spitfire), who lacked the same 
degree of entrepreneurial spirit and 
were content to spend their lives de-
signing planes for the companies that 
employed them. 
 
 The original intent of the new 
company founded by Shute and 
Tiltman was to build small aircraft and 
gliders for the private flying markets, 
as in the late 1920s it was felt by many 
that recreational flying would increase 
in popularity (Shute 1954, p. 104).  
This market, however, collapsed dur-
ing the depression at the same time that 
the company was being founded and 
Shute and Tiltman were forced to 
change their emphasis somewhat.  
They did so by shifting to designing 
and building small scale commercial 
passenger aircraft (Anderson 2011, p. 
81). 
 
 Production by the company was 
originally based at York, but later it 
was moved to Portsmouth when larger 
premises were needed.  The company 
first produced the AS.1 Tern glider for 
promotional purposes and then the 
AS.4 Ferry, ten passenger, three-
engine, biplane, which was sold to 
companies who used it for joy riders 
and short haul passenger flights .  The 
company then developed the Airspeed 
AS.5 Courier a six-seat single-engine, 
fast light aircraft, which first flew in 
1933.  This plane was envisaged as 
being suitable for small airlines.  The 
move toward the design and construc-
tion of passenger aircraft was extended 
by the subsequent development of the 
Airspeed AS.6 Envoy a twin-engine, 
light passenger aircraft.  This aeroplane 
proved to be fairly popular and over 50 
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were built and sold.  The Envoy was 
more than three times the weight of the 
original three-seater on which the first 
capital estimates of the company had 
been based an illustration of how the 
emphasis of the company had changed 
in a relatively short time (Shute 1954, 
p. 140).  
 
 To finance the construction of the 
Envoy new investors were sought and 
the company restructured.  This new 
investment helped to finance the shift 
to Portsmouth, but was to change the 
nature somewhat of the company’s di-
rection.  In 1934 the firm became the 
Airspeed (1934) Limited after a part-
nership with the Tyneside ship builder 
Swan Hunter & Wigham Richardson 
Limited who purchased a controlling 
interest in the company.  
 
 During 1935 sales of the Envoys 
picked up, both in Britain and overseas, 
and in 1936 the company joined the 
Society of British Aircraft Contractors, 
the members of which who were the 
only companies then permitted to ten-
der for military orders in Britain.  In 
response to an Air Ministry Specifica-
tion issued in 1936 for a twin-engine, 
training aircraft, Airspeed was able to 
bid for it by adapting the Envoy and 
developing what became known as the 
A10 Oxford.  Orders were subse-
quently placed by the British Govern-
ment for a first lot of 136 aircraft, 
which had the effect of allowing for a 
more economical flow-line production 
at the Portsmouth factory.  The Ox-
ford’s first prototype aircraft flew at 
Portsmouth on 19 June 1937.  With 
development and sale of the Envoy and 
the Oxford the company had become a 
substantial and profitable company.  
Despite the initial setbacks and tribula-
tions, especially regarding finance, 

Airspeed was eventually able to gain 
significant recognition with the Oxford, 
which eventually becoming the stan-
dard advanced multi-engine trainer for 
the RAF and British Commonwealth, 
with over 8,500 being built.  From the 
mid-1930s onwards the company was 
transformed from being a small ex-
perimental designer of specialized air-
craft to becoming a large scale manu-
facturer employing over a 1,000 men 
and women at multiple sites (Anderson 
2011). 
 
 Shute by this stage was having 
trouble working with the Board of the 
company, as it tended to want to mass 
produce the standard Envoys and Ox-
fords, rather than design and develop 
new aircraft.  In April 1938, aged 39 
years old, Shute resigned as managing 
director of the company, at a time 
when the company had given up much 
of its design work in order to concen-
trate on the mass production of Ox-
fords.  Tiltman remained with the 
company until 1948 when he too left to 
start up his own consulting company, 
at a time when most design work at 
Airspeed was finished.   After Shute 
left Airspeed the company continued to 
grow and in June 1940, the De Havil-
land Aircraft Company purchased from 
Swan, Hunter and Wigham Richardson, 
Ltd., that company’s holding of Air-
speed ordinary shares making it a sub-
sidiary of De Havilland.  In 1951 Air-
speed was merged with De Havilland.  
With the outbreak of the Second World 
War (1939) Shute joined the Royal 
Naval Volunteer Reserve as a sub-
lieutenant in the hope he would be able 
to captain a small ship as sailing was 
one of his pastimes (Shute, 1954). In-
stead he was placed in engineering 
where he worked with his former boss 
at Vickers (Dennistoun Burney) in de-
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signing and creating on military engi-
neering projects.  Towards the end of 
the war he had become head of engi-
neering in the Directorate of Miscella-
neous Weapons Development, respon-
sible for developing new equipment to 
help the war effort. He was a prolific 
writer during this phase.  After the end 
of the Second World War Shute re-
tained an adventurous nature and in 
1948 he flew his own aeroplane to 
Australia and back and on returning to 
England decided to emigrate to Austra-
lia, which he did in 1950.  He lived 
there until his death in Melbourne in 
1960 after having a stroke. 
  

The Stages of Nevil Shute’s career 
 
 Hurley Hanson et al. proposed 
four stages in their high-tech entrepre-
neur career model – Reconnection, 
Transformation, Reflection and Death.  
In this section Nevil Shute’s career 
phases are reviewed, acknowledging 
that entrepreneurs can circle through 
these stages many times as they move 
through their career.  From the litera-
ture available, evidence of all stages at 
each phase of Shute’s career were not 
found.  What was found, however, find 
was all stages across Shute’s entire ca-
reer.  Wherever possible the analysis 
was supplemented with Shute’s own 
observations at the time.  
 

Reconnection 
 
 Shute’s experienced the Recon-
nection Stage in several phases of his 
career.  For Shute this reconnection 
stage occurred after a significant 
change in his environment prevented 
him from pursuing his passion at the 
pace he wanted.  At these tipping 
points Shute reconnected with his inner 
voice and vision to re-engage with the 

world and those around him on his 
own terms. For example, at De Havil-
land Shute saw no opportunity for ca-
reer progression so he moved to the 
Airship Guarantee Company.  At this 
firm there was less competition from 
experienced peers so he had a chance 
to make a name for himself.  Being at 
the start-up phase of the project, he 
was able to indulge his passion again 
and build his skills, connections and 
leadership skills.  Shute described this 
process as follows: 
 
“Three consultants were employed to 
teach me the fundamentals of my job 
and carry out research into the methods. 
Professor Bairstow was our authority 
on aerodynamics, Professor Pippard on 
structures, and Mr. J.E. Temple was 
the most practical and useful of them 
all because he had been Chief Calcula-
tor for Wallis on the design of a former 
ship, the R.80, built by Vickers at the 
conclusion of the war. My job was to 
get together a staff of calculators to do 
the work on R.100, translating the 
theories of the consultants into the 
forces and stresses in each member of 
the ship and so providing the 
draughtsmen with the sizes for each 
girder and each wire”. (Shute 1954, p. 
37). 
 
 After the R101 airship disaster, 
the sudden closure of the Airship 
Guarantee Company opened up the 
possibility for Shute and Tiltman to 
draw upon their own knowledge, ex-
perience and connections to start their 
own firm, Airspeed, which they did. In 
writing about his decision to set up the 
new company Shute said: 
 
"After the responsibilities that I had 
been carrying [at the Airship Guaran-
tee Company] I should not have rel-
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ished the return to a drawing office on 
half the salary I had been earning; I 
had grown accustomed to making 
quick decisions and seeing them car-
ried out. Moreover, I had very definite 
ideas about the design of aero-
planes."(Shute 1954, p. 103).  
 
“In these circumstances I decided that 
before seeking another job I would try 
my hand at starting a small aeroplane 
manufacturing company of my own. I 
was well placed to do this …. I went 
into conference with Tiltman and 
found that he was game to try it with 
me. We had a nucleus of drawing of-
fice staff and foremen with good aero-
plane experience who had confidence 
in us and who wanted to go on work-
ing with us; as a technical unit to build 
aeroplanes we had a good deal on our 
side”. (Shute 1954, p. 104) 
 
 As Airspeed grew the final tip-
ping point for Shute occurred. The 
creation aspect of the business was re-
placed by bureaucratic management; 
which Shute did not like. As he de-
scribed later:   
 
“Ahead of the managing director of 
Airspeed Ltd, stretched an unknown 
number of years to be spent in restrain-
ing men from spending too much time 
in the lavatories in order that the aero-
planes might cost the taxpayer less”. 
(Shute 1954, p. 167). 
 
 He also seemed to be able to 
make a distinction between industry 
leaders on the basis of whether they 
were entrepreneurs or managers, or as 
he called them starters or runners (see 
the quote at the beginning of the paper).  
Shute depicted himself as a starter who 
enjoyed the excitement of innovation, 
design and creative engineering and 

entrepreneurial activity, but who was 
ill-suited to the more mundane types of 
large scale corporate management 
work that he ended up doing.  As his 
disillusionment grew with Airspeed, 
Shute reconnected to his other passion, 
creative writing. In his early engineer-
ing days Shute had written novels as a 
hobby in his spare time but for the first 
five years at Airspeed he wrote nothing 
because of the heavy weight of work 
he had to undertake.  Stepping back 
from day to day operations at Airspeed 
allowed him to reconnect with his writ-
ing.   
 

Transformation 
 
 The transformation stages in 
Shute’s career occurred in firms where 
he was an integral part of their rapid 
growth. His time at Airco, De Havil-
land and the Airship Guarantee Com-
pany provided him with first hand ex-
posure to others strategic visioning, 
and the tactics used to overcome resis-
tance and sustain change. These les-
sons informed Shute’s set up of Air-
speed.  
 
 During the Airco/De Havilland 
transition, Shute observed first-hand 
how de Havilland and Walker (the firm 
founders) made do with little resources 
around them to start and build the new 
firm.  
 
“Airco at that time was near its end as 
a company manufacturing aeroplanes 
and de Havilland and Walker were al-
ready making plans to start a new 
company of their own. The new com-
pany was in a tiny way of business, 
and they were still glad to have my un-
paid work, for money was very tight. 
To run the lathes and milling machines 
power was needed, and the cost of 
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bringing electric power to the site was 
probably prohibitive to the infant com-
pany. Mr. Hearle and Mr. Mitchell, his 
foreman engineer, got hold of an old 
German Benz aero engine from some 
scrap heap; gas was available on the 
site, and so they set it up to run on coal 
gas to drive the machinery… for two 
or three years”. (Shute 1954). 
 
 Working closely with de Havil-
land and Walker he had the opportu-
nity to do “the hack work for two great 
designers, listening to their sane, prac-
tical experience” (Shute 1954, p. 28). 
He also “had a magnificent chance to 
get a knowledge of all sides of the 
business, and I think [he] took advan-
tage of it … as the new projects came 
to life upon our graphs and columns of 
figures de Havilland and Walker still 
spent long periods cogitating upon our 
drawing boards, to [Shute’s] immense 
benefit. (Shute 1954, p. 28). 
 
 At the Airship Guarantee Com-
pany Shute was again exposed to the 
pursuit of a vision in a totally new field 
with limited resources under brilliant 
mentors.  He learnt to balance and 
overcome both internal and external 
pressures in building the R100. Exter-
nal pressures came from the competi-
tion of the heavily funded, R101, gov-
ernment development team.  Internal 
pressure came again from working in a 
start-up organization with little re-
sources strengthening his ability to do 
more with less.  Lack of a bureaucracy 
allowed the team to adapt quickly to 
challenges that arose.  This was in 
sharp contrast to their government 
competitors. As the airship was built 
and less design work was needed Wal-
lis looked to other opportunities, al-
lowing Shute to rise to Chief Engineer 
within five years (Shute 1954, p. 58). 

Shute learnt valuable lessons on how 
to overcome resistance and sustain 
change which he later applied at Air-
speed.  
 
 The six years Shute spent on the 
R100 project gave him great experi-
ence and responsibility for both money 
and lives. They increased his respect 
for private enterprise and his dislike of 
bureaucracy (Smith, 1976) 
 
 People who worked for him com-
mented: 
"he had a very practical approach to 
any problem, derived from an essen-
tially practical training. He told his 
[team] what he wanted, and then left 
them to get on with it in their own way 
(Smith, 2002, p. 51)." 
 
 At Airspeed Shute put into prac-
tice what he had learnt from early ex-
posure to start ups at De Havilland and 
the Airship Guarantee Company. Te-
nacity and contacts were needed to se-
cure initial funding for the company’s 
formation. Determination and strategic 
vision were needed to battle through 
the early growth stages. As Shute notes:  
There was no time to be lost, for our 
days were numbered till the capital ran 
out… It was essential to get publicity 
and results with this machine [their 
first production and one of the first 
sailplanes developed in the UK], be-
cause our capital was fast running out 
(Shute 1954, pp. 115-116).  
 
 With the help of a German pilot, 
Airspeed captured the British gliding 
records for altitude and distance, 
thereby raising the profile of Airspeed.  
That finished our trials with the Tern 
[the sailplane], and we did no more 
with sailplanes. The machine had 
served its purpose and had proved that 
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we could build something quickly that 
would fly well (Shute 1954, p. 117). 
In running the company both Shute 
and Tiltman had definite views that it 
could not simply follow what the large 
more established companies were do-
ing, but had to be innovative if it was 
to survive.  This drive for innovation 
also suited the natural creative inclina-
tions of both Shute and Tiltman, and 
generated a core vision for the com-
pany that they created.  The strategic 
approach of Shute (and Tiltman) there-
fore was to attempt to design and build 
high performance, innovative aircraft.  
They were however flexible in that 
they responded to the dramatic changes 
in the market at the time, and quickly 
switched from the product of small rec-
reational aircraft to passenger aircraft.  
In terms of their contribution to inno-
vative designs Shute and Tiltman, 
when they built the Courier, created 
the first British manufactured aircraft 
with a retractable undercarriage and 
also used the plane to make important 
contributors to the development of in-
flight refuelling.   
 
 Shute was made a Fellow of the 
Royal Aeronautical Society in 1933, 
because of his work on the develop-
ment of the hydraulic retractable un-
dercarriage for the Courier, and for his 
work on the R100.  It seems that Shute 
stepped away from Airspeed as his 
ability to pursue his passion fell away 
and his interest in the firm diminished.  
He came to realize that the company 
that he had created was not exactly the 
sort that he had originally envisaged, 
and was entering a stage of develop-
ment that he himself was not suited to 
running. This hampered his ability to 
create a strategic vision, overcome re-
sistance and sustain change. As he 
notes: 

"In April 1938 my Board decided to 
attempt to quell the disputes that were 
plaguing the company by getting rid of 
me, and in this they were probably 
quite right. …. In Airspeed the time for 
the starters was over and it was now 
for the runners to take over the com-
pany. I was a starter and useless as a 
runner; there was nothing now for me 
to start, and I was not unwilling to go 
after the first shock to my pride" 
(Shute 1954, p. 169). 
 

Reflection 
 
 Shute’s career as a novelist set up 
an iterative reflective cycle in his ca-
reer phases. In writing about his time at 
the Airship Guarantee Company, he 
said: 
 
"I have always liked to do two jobs at 
the same time; one helps you to rest 
from the other and the fact that in the 
evenings my mind was fully occupied 
upon the novel gave me a clearer view 
of the airship problems next morning, I 
think, than some of my colleagues 
could achieve" (Shute, 1954, p. 42). 
 
 His first novel was completed in 
1923 (whilst he was at Oxford Univer-
sity), but his first published novel did 
not appear until 1926 while he was 
working at Vickers.  Except for his 
time at Airspeed when he did not write, 
he averaged a book a year from 1931 
to 1932, and 1938 until his death. All 
in all, twenty-four novels and novellas 
of Shute have been published as well 
as an autobiography (Slide Rule 1954).  
In his books Shute’s heroes tend to be 
middle class doctors, solicitors, ac-
countants, bank managers, engineers or 
scientists with aviation and engineer-
ing providing the backdrop for a num-
ber of his novels.  In a number of in-
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stances both men and women engaged 
in entrepreneurial activities are held up 
as especially virtuous types. “Death 
alone keeps the typical Shute hero 
from a stoic return to his daily rounds” 
(Smith 1976, p.25)  A number of his 
more famous novels were made into 
films including Landfall, Lonely Road, 
Pied Piper (1942 and 1990 as Crossing 
to Freedom), On the Beach, No High-
way, A Town Like Alice (in 1956; also 
serialized for Australian television in 
1981), and The Far Country.   
 

Death 
 
 Shute experienced two “death” 
stages in his career. The first occurred 
when he stepped away from Airspeed.  
"So ended a chapter of my life. I have 
never gone back to manufacturing and 
I shall probably not do so now, for that 
is a young man’s game. Industry….is a 
game played to a hard code of rules; I 
am glad that I had twenty years of it as 
a young man, and I am equally glad 
that I have not had to spend my life in 
it till I was old. My gladness is tem-
pered with regret, for once a man has 
spent his time in messing about with 
aeroplanes he can never forget their 
heartaches and their joys, nor is he 
likely to find another occupation that 
will satisfy him so well, even writing 
novels." (Shute 1954, p. 171). 
 
 When Shute left Airspeed in 1938, 
the company had orders of £1,262,000 
and employed 1,035 people. It was just 
beginning to show a profit.  Two years 
after Shute left the company the com-
pany became part of the De Havilland 
Company.  The close partnership be-
tween Airspeed and De Havilland’s 
resulted in Airspeed building 56 per 
cent of the Oxford, the twin engine 
trainer plane upon which most of the 

pilots for Bomber Command were 
trained (Shute 1954, p. 170).  
After Airspeed Shute became a prolific 
and successful writer, writing up to his 
death in 1960. Two of his novels were 
published posthumously. Smith (1976), 
in writing his biography of Shute, 
noted his ability to weave technical 
knowledge into fiction narrative that 
appealed to the common reader whilst 
“providing a remarkably reliable por-
trait of mid-20th century man and his 
concerns” (Time Magazine, 1960, 
p.96).  
 
 Was Nevil Shute an entrepreneur? 
In assessing whether Shute’s career as 
an engineer exhibits the characteristics 
of an entrepreneur as defined by Saras-
vathy a comparison can be made to the 
career of Steve Jobs.  Like Steve Jobs, 
Shute drew upon his own education, 
skills and networks to create a com-
pany that was innovative and creative.  
Unlike Jobs, Shute’s education and 
background was a particularly compre-
hensive one, combining as it did an 
academic education, with applied train-
ing and exposure to both leading air-
craft designers and entrepreneurs at a 
very young age.  Both Jobs and Shute 
were not enthusiastic about theoretical 
study, being more interested in the 
practical aspects of the industries in 
which they respectively worked.  
 
 Both Jobs and Shute sought out 
responsibility at early ages. Jobs 
started Apple at 21. Shute started Air-
speed at 32, but had held responsible 
positions since the age of 24.  Unlike 
Jobs who honed his skills along with 
the growth of his own firms, Shute 
benefitted from being exposed to two 
start-up firms (De Havilland and the 
Airship Guarantee Company) before 
starting his own.  Both Shute and Jobs 
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were ousted from their own companies 
– Jobs retreated into the creative ven-
tures of NeXT and Pixar; Shute into 
his writing.  Both Jobs and Shute con-
tributed significantly to the develop-
ment of innovative products that fun-
damentally changed their industries.  
For example, NeXt workstations were 
used by Tim Berners-Lee to invent the 
World Wide Web; and a version of 
Shute’s hydraulic retractable undercar-
riage is still being used by aircraft to-
day.  
 
 In relation to the H-H model, 
Shute’s career does seem to pass 
through similar distinct stages to that 
of the high tech entrepreneurs studied 
as part of the model’s development.   
In his early years of working in the in-
dustry he finds a definite ideal of the 
sort of work that he wished to under-
take in the industry, which could be 
considered to be a Reconnection stage.  
A general strategic approach is devel-
opment (Transition/ transformation 
stage) with a definite interest in devel-
oping innovative designs, however 
with a degree of flexibility that enabled 
the company to respond and grow.  
Considerable barriers were overcome 
in the process, especially in terms of 
raising the necessary capital.  His writ-
ing provided an ongoing mechanism 
for him to reflect on his life. In the end 
the Death stage is entered, not with the 
failure, but instead with its success, 
which has the result of ending Shute’s 
involvement by creating a company 
that required the managerial and ad-
ministrative skills not possessed by 
him, and for which he had little interest 
in acquiring.  
 
 Probably the most important as-
pect of Shute’s entrepreneurial vision 
was although he had clear ideas of the 

company that he wished to create and 
types of aircraft in 1931 he and 
Tiltman quickly changed their ap-
proach in changing circumstances.  
This was very much a product of the 
industry in which they were operating, 
which was going through a phase of 
rapid technological change, which in 
turn changed very quickly the nature of 
the market for aircraft.   
 
 These changes in technology, in-
creases in economies of scale and 
changes in demand for aircraft away 
from private markets towards commer-
cial passenger and military aircraft 
meant that it was difficult for the type 
of company envisaged by Shute and 
Tiltman to survive.  In the post-Second 
World War period there have been a 
number of small producers of light, 
recreational aircraft that have pros-
pered alongside of the large scale 
commercial and military aerospace 
companies, but in the 1930s it was the 
development of commercial passenger 
aircraft and especially military aircraft 
that dominated the industry.  The small 
scale recreational market in contrast 
collapsed with the depression.  The 
technical dynamism of the industry 
attracted both Shute and Tiltman to it 
and gave them an opportunity to enter 
it as entrepreneurs, but also created 
conditions that they had to adapt to for 
their enterprise to survive.  This they 
were able to do and the company a 
successful undertaking but by 1938 
had created a very different type of 
company than they had founded.   
 

Conclusion 
 
 Shute in his twenty-year career in 
the aeronautical industry exhibits a 
number of the characteristics of an en-
trepreneur as envisaged by Sarasvathy, 
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and Hurley- Hanson, et al.  The high-
lighted characterises by both Saras-
vathy, and Hurley-Hanson, et al. are 
useful at explaining and understanding 
the career of Shute.  Shute’s own re-
flections on his work in the aeronauti-
cal industry do help to flesh out some 
of the aspects of the nature of an entre-
preneur’s education and motivation.  In 
particular they highlight the impor-
tance of considering both environment 
and how an individual engages with a 
dynamic environment in assessing 
whether an individual can be consid-
ered an entrepreneur or not. 
 
 Many researchers of entrepreneu-
rial studies acknowledge that high tech 
industries undergoing rapid techno-
logical change attract entrepreneurial 
types of people and provide them with 
opportunities to develop new products 
and companies.  Shute would appear to 
have been one of these types of people, 
as he was attracted to aircraft manufac-
ture in the 1920s and 1930s because of 
its dynamic nature, but who also left 
the industry when it was increasingly 
becoming one based on the large scale 
production of low cost units.  He also 
later expressed very clear views that by 
the late 1930s he wasn’t really suited 
to large scale corporate management, 
having a far greater inclination towards 
the development of new ideas and 
products rather than the running of es-
tablished enterprises. 
 
 Shute’s experience would appear 
to indicate that the existence of entre-
preneurial behavior and the success of 
entrepreneurs not only depends on the 
context of the industry in which they 
operate, but also the level of dynamism 
within that industry. A high tech indus-
try undergoing rapid technological 

change, alters the very conditions of 
the industry affecting the nature of en-
trepreneurial activity and opportunities 
available.  Models such as the H-H 
model, whilst useful in profiling entre-
preneurial careers, need to take into 
account broader environmental influ-
ences.  The analysis in this paper sug-
gests that it is how the individual re-
sponds to these environmental influ-
ences that supports their classification 
as an entrepreneur following an entre-
preneurial career path.   
 
 Shute’s work in the aviation in-
dustry took place at a time of consider-
able change and technological innova-
tion.  It was also a time of considerable 
economic change in Britain and the 
international economy which was to 
have an important impact of the suc-
cess of his entrepreneurial endeavors. 
The aeronautical industry in Britain in 
the 1920s and 1930s is a good example 
of one which was both very dynamic 
technologically, and one where there 
were a number of entrepreneurs who 
were active.  The industry both at-
tracted entrepreneurial types and gave 
them the opportunity to establish new 
ventures and develop new and im-
proved products at a relatively young 
age.  Industry context, therefore, is im-
portant to the activities of entrepre-
neurs.  The character of Shute’s educa-
tion and background also provides in-
sight into what makes an entrepreneur, 
combining as it did a formal academic 
education, applied work through in-
ternships and exposure to the start-up 
work of others.  Finally, in terms of the 
H-H model Shute’s entrepreneurial ca-
reer came to an end ot with his literal 
“death”, but with a change in career, as 
is the case with many entrepreneurs. 
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Abstract 
 

Knowledge management system is a kind of tool to create, select, store, and spread, 
and it can, largely, enhance knowledge creation, storage, and sharing and even the 
effectiveness of re-creation. And, this study has based a certain green hospital in 
northern Taiwan as an illustration, making use of the technology acceptance model 
(TAM) by Davis, Bagozzi and Warshaw (1989) to investigate whichever factors 
should be able to affect the intention of hospital staff using knowledge management 
system of the institute. And it is found from the results that the intention and behavior 
staff of the target green hospital to adopt the knowledge management system can tes-
tify the technology acceptance model offered by Davis and others. In addition, this 
study has also discussed the relationship and influence among variables in this work, 
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and put forth the norms that it has observed from its investigation processes rendered 
in the hope that it can provide related authorities with some ideas and opinions.  
 
Key Words: Green Hospital, Theory of Technology Acceptance Model, Knowledge 

Management, Knowledge Management System, Intention 
 
 

Introduction 
 

 Successful corporate has to unceas-
ingly create novel knowledge and 
strengthen the management and sharing 
of information system in order to main-
tain the competitiveness of corporate 
itself. However, knowledge accumula-
tion is hard to be quantified and stored, 
so that when staff with professional 
knowledge and work experience leave 
the corporate, such experience and 
knowledge will, as well, be gone, result-
ing in both tangible and intangible loss 
of the corporate. In order to continu-
ously strengthen knowledge creation, 
storage, and corporate competitiveness, 
corporate will carry out effective knowl-
edge management (KM), and encourage 
its staff to build up and share knowledge 
and experience of work, reckoned to be 
of an important task (Yeh, 2004).  
 
 In the past, each department of the 
hospital had resorted to their own way of 
management to deal with information, 
resulting in information of every de-
partment hard to be consistent, and when 
it come across time of staff shift or busi-
ness take-over knowledge loss would 
easily happen. Therefore, planning, col-
lection, and integration of knowledge 
management system within medical sys-
tem has become ever more important in 
order to help effective management and 
pass-on of knowledge so as to enhance 
work performance as well as ensure the 
quality of medical care service (Wang & 
Fan, 2003). Furthermore, the assessment 
of every level of hospital is conducted 

mainly for objectives as to build up such 
quality medical service environment 
centered on patient, assist hospital to 
discover their defect, instruct and facili-
tate improvement of hospital quality, 
and upgrade teaching and research level. 
To cope with the random check and in-
quiry of assessment committee-member 
in time of assessment regarding hospital 
business, staff of every hospital depart-
ment has to spend a lot of paper infor-
mation sending and organizing it all in 
the conference room. In advance, the 
staff also have to spend great deal of 
manpower and time to renew, organize, 
and classify such information by year; as 
viewed, the process of assessment is not 
only time consuming, but lacks effi-
ciency and wastes much resource. Hence, 
to meet criteria of green hospital of 
Health Promotion Administration, Min-
istry of Health and Welfare (2010), a 
certain regional teaching hospital in 
northern Taiwan had, in 2015, intro-
duced knowledge management system 
(KMS), in the hope that it can, through 
knowledge management system, inten-
sify utility efficiency with regard to the 
respective eight categories as energy ef-
ficiency, green building, replacement 
energy, transportation means, foods, 
waste, water, and education of environ-
mental protection. As such, this study 
has referred to the technology accep-
tance model (TAM) by Davis, Bagozzi, 
and Warshaw (1989) to investigate 
whichever factors will affect the inten-
tion of hospital staff of green hospital in 
their adoption of knowledge manage-
ment system.        
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Literature Review 
 

Green Hospital 
 

 The Health Promotion Administra-
tion has quoted the definition of " Green 
and Healthy Hospitals" by Health Care 
Without Harm (HCWH) in pertaining to 
"Global Green and Healthy Hospitals 
Agenda" as hospitals that can continu-
ously lower the impact to environment 
enhance the health of general public, for 
it understands the relationship between 
human health and environment, and re-
alizes such objectives through manage-
ment, policy, and operation. On the 
other hand, HCWH also proposes green 
hospitals should achieve the following 
ten objectives, including green leader-
ship, management of chemical materials, 
waste management, energy reduction, 
water conservation, transportation man-
agement, food control, drug control, 
green building, and procurement man-
agement. 
 

Knowledge management system 
 
 According to the definition of 
knowledge management (KM) by O'Dell 
and Grayson, they consider KM is to 
pass it onto those or members within the 
organization who need the knowledge at 
the right time so as to help them to select 
and obtain the needed knowledge, and it 
is such continuous processes that em-
ploy the right measures to enhance or-
ganization performance can have in-
cluded steps as creation, confirmation, 
collection, classified storage, sharing 
and storing, and utilizing and bettering 
to elimination of knowledge. As for 
Alavi and Leidner (2001), they believe 
the greatest difference between KM and 
KMS is that the former focuses on 
knowledge itself, as for the latter focuses 
on the tools and measures so that knowl-
edge is to be created, selected, stored, 
and proliferated. In view of it, if more 

brief and concise way is used to elabo-
rate on the difference and similarity be-
tween KM and KMS, we can say that 
both are of a way of management and 
tool grounded on knowledge, only that 
KM is more concentrated on the body of 
knowledge and benefits it bring to users, 
while KMS is more focused on how it 
helps users to explore knowledge and 
make use of it with faster, more diversi-
fied, and greater in-depth ways.   
 

Technology acceptance model (TAM) 
 
 The fundamental assumption of 
technology acceptable model (TAM) is 
to look into whichever factors that affect 
mankind to accept innovative technol-
ogy or information technology product 
and technology. Within the structure of 
TAM, it can best illustrate the usefulness 
and easiness of use with perception from 
other theory, and these variables have 
focused on the fact if the usefulness and 
easiness of use that information technol-
ogy product brought to individuals or 
organizations make them to use these 
new products or the technology (Davis, 
Bagozzi & Warshaw, 1989). 
 
 Davis and others (1989) consider 
that as long as users believe such inno-
vative product or technology is highly 
compatible and easy for one to learn 
they would then find the innovative 
product or technology useful to them or 
the organization. It is why that the as-
sumption as easiness of use for percep-
tion cognition can affect the usefulness 
of perception. Besides, Ajzen (1991) 
reckons opinion, emotion, preference, 
conception of value, and experience of 
individuals towards event as attitude in 
the broader sense. Thus, even though 
Davis has separated the usefulness and 
easiness of use with perception out from 
the scope of broader sense, he has, as 
well, reckoned these two variables as 
subjective factors that affect attitude. 
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Third, since Davis (1989) and others 
trust the usefulness of perception is 
given with the capability that can di-
rectly impact on the intention of adop-
tion, while skipping the attitude of adop-
tion, they have, within TAM structure, 
highlighted the route of impact regard-
ing the usefulness of perception on the 
intention of adoption. At the end, Davis 
(1989) and others believe that human 
behavior would not only be affected by 
external environment, even innovative 
product and technology are oftentimes 
related to social background and policy, 
so that external variables are blended 
into TAM structure.    
                                   

Research Design 
 

Research structure 
 
 This study has taken reference with 
the assumption of TAM as it considers 
the usefulness and easiness of adoption 
for perception among hospital staff af-
fect the attitude of adoption among 
green hospital staff towards knowledge 
management system, and such attitude 
should affect the intention of adoption; 
at the end, it has directly impacted on 
the behavior of adoption. Second, based 
on the assumption of Davis and others 
this study also supposes the usefulness 
of perception can directly impact on the 
intention of adoption; since the target 
green hospital has, in 2015, started using 
knowledge management system, it 
would, therefore, inquire the adoption 
behavior of green hospital staff for 
knowledge management system. Third, 
this study has modified the external fac-
tors mentioned by Davis and others 
(1989) into the functionality of KMS, 
and the primary purpose of which is to 
explore if the functionality of green hos-
pital KMS affects the usefulness and 
easiness of adoption for perception, as 
indicated in the structure chart of figure  
Target hospital and interviewee 

 Under the principle with respect to 
privacy not involving the target hospital, 
the target green hospital chosen by this 
study has, for a long period of time, de-
voted itself into green energy and envi-
ronmental protection, and energy saving 
and carbon reduction. In addition, in the 
"Green Brand Survey" held by the 
magazine of Digital Times this target 
hospital has been honored with the first 
prize in the category of medical service 
nationwide, and also pocketed the first 
prize in the category of benchmark cor-
porate for green procurement, national 
quality award, and green brand. On the 
questionnaire released, this study has, 
first, applied and attached its question-
naire and briefed on its investigation. 
With endorsement from the hospital, 
trained interviewer commissioned then 
interview the staff. Before the visit, the 
interviewer would, at the start, inquire 
the staff's intention of interview, and 
explain to them the content of the ques-
tionnaire. And this study has obtained 
202 responses from the hospital staff, 
while the duration of questionnaire done 
is found from November 1, 2015 to De-
cember 30, 2015.   
 

Variables as operational definition    
and question 

 
 The questionnaire is found into six 
parts as KMS functionality, perception 
as being useful, easiness of adoption for 
perception, attitude, intention of adop-
tion, behavior of adoption. As for the 
opinion scale from the interviewee, this 
study has resorted to the Likert Scale 
measuring from 1 to 5 to indicate the 
views of the interviewee (score 5 for 
strongly agree, score 4 for agree, score 3 
for neither agree nor disagree, score 2 
for disagree, and score 1 for strongly 
disagree). (See Table 1. at the end of this 
article.) 
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System functionality: it is mainly to ap-
preciate if KMS functions can accom-
modate to the needed of hospital staff, 
including system stability, immediacy, 
document management capability, and 
the quality of searching engine and oth-
ers.  
 
Perception as easy to adopt: TAM con-
siders that "perception easy to adopt" 
refers to the extent that individuals can 
make use of the system without paying 
physical or mental effort (Davis, 1989). 
Green hospital staff can quickly learn to 
use the KMS, and easily obtain the work 
information and knowledge to facilitate 
work efficiency, thus enhancing their 
intention of adoption.  
 
Perception as useful: TAM points out 
that "perception as useful" refers to the 
extent as users consider a certain infor-
mation system can enhance their work 
efficiency (Davis, 1989). For instance, 
green hospital staff believes, with the 
introduction of the knowledge system, 
can achieve their objectives as helping 
their mutual communication between 
their information and knowledge, en-
hancing work performance, and saving 
energy and reducing carbon emission.  
Attitude of adoption: attitude is of the 
positive and negative comment as well 
as evaluation by an individual with re-
gard to a certain event, and this study 
likes to appreciate the attitude of green 
hospital staff if they deliberate that KMS 
can enhance work performance, com-
munication, and save energy and reduce 
carbon emission.   
 
Intention of adoption: it would investi-
gate the intention of adoption and will-
ingness to recommend such knowledge 
management by the green hospital staff.  
Behavior of adoption: to appreciate the 
behavior of adoption by the green hospi-
tal staff for the knowledge management 
system, this study should inquire the in-

terviewee that how many days in the 
past one week have they used the KMS? 
 

Research Result 
 

Model of linear structure equation 
  
 To examine if the research structure 
as proposed in the study and opinions of 
the green hospital interviewees are com-
patible, this study has organized those 
important test items and threshold values 
from the equation model of the linear 
structure as follows. It is found that all 
the results of the test items have well 
exceeded the threshold values, while the 
test items are also found within the 
scope of general, fair, and good, telling 
that the model of this study and opinions 
of the interviewees are quite consistent. 
As such, it has not only met the assump-
tion of TAM, but also realistically dem-
onstrated the intention of green hospital 
staff to adopt the KMS.  
 
 Based on the results of equation 
model with the linear structure, func-
tionality will positively affect perception 
as useful and easiness of adoption; per-
ception as easy for adoption will posi-
tively affect perception as being useful. 
Besides, perception as useful and as easy 
for adoption will positively affect inten-
tion of adoption, and the perception as 
easy for adoption can positively affect 
the intention of adoption. In addition, 
the attitude of adoption and perception 
as useful will positively affect the inten-
tion of adoption, whilst the intention of 
adoption will positively affect the be-
havior of adoption. (See Table 2 & Fig-
ure1. at the end of this article.) 

Conclusion 
 

 "The staff's adoption intention 
structure of knowledge management 
system in green hospital" as put forth in 
this study has been testified through lin-
ear model and the results have met the 
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anticipation of TAM by Davis and oth-
ers (1989). Aside from proving true the 
model by Davis and others, it is also 
found applicable to the explication those 
green hospital staff of Taiwan with re-
gard to their intention to adopt the KMS, 
further demonstrating the relationship of 
impact among each of the variables 
through its theoretical model. Within the 
research structure, the functionality of 
the KMS can, prominently and posi-
tively, affect the perception as being 
useful and easy for adoption by the staff 
towards KMS. In other words, KMS of 
the hospital is endowed with features as 
highly stable, given with fast transmis-
sion speed, meeting past habits of adop-
tion, and provided with strong database 
and functions so that users find the sys-
tem is helpful to them and simple to use. 
   
 In reflection of TAM assumption 
by Davis and others, for technology us-
ers they will first find the technology 
easy to use before they should consider 
such technology as useful to them. Same 
applies to this model, interviewee would 
first consider the hospital KMS is help-
ful for them to share and discuss infor-
mation with co-workers, with interface 
easy to use, easiness for editing, and 
easiness to set up personal information 
file before they reckon such KMS can 
enhance their performance and achieve 
the objectives of green hospital in saving 
energy and reducing carbon emission, 
creation of knowledge, obtaining ad-
vanced experience, and enhancing inte-
gral performance of the hospital. Since 
theses interviewees find with positive 
perception in pertaining to the KMS 
with perception of being useful and easy 
to use, it would, as a matter of course, 
affect their attitude to the KMS.  
 
 Among those questions on attitude 
conducted in this study, they have fo-
cused on the KMS with respect to objec-
tives as to enhance work performance, 

learn about new knowledge in fast speed, 
strengthen communication efficiency 
among each department, lower resource 
waste on every item, and save energy 
and reduce carbon. The reasons that 
these questions are designed are mainly 
to accommodate to the criteria of green 
building and saving energy and reducing 
carbon in terms of hardware; as for the 
software and mentality as well as behav-
ior of hospital staff, they would have to 
be strengthen constantly, heading to-
wards the objective of energy saving and 
carbon reduction with sustainability. 
Through the help of KMS, the hospital 
staffs are able to, with the electric power, 
water resource, waste, drug, and amount 
of resource use, achieve the objective of 
resource use from the source as it sim-
plifies the waste of various kinds of pa-
pers and frequency of tendering confer-
ence. 
   
 It is found that the more positive 
the attitude regarding the cognition as 
being useful, the frequency of adoption 
and intention by hospital staff would 
turn higher. Based on the statistics of 
this study, the staffs of this interview 
have used the KMS for 3.5 days in a 
week as an average, which is to use the 
KMS in every two days. Though it has 
not yet come to the extent of using the 
KMS on daily basis, the hospital staffs 
have, nearly every day, used the KMS to 
record their daily work items and 
knowledge, after excluding those staffs 
who have less frequently used the KMS 
(for instances, like registration counter, 
and nurse). As learned, if the functional-
ity of KMS in the green hospital is pow-
erful enough, with handy interface and 
easiness of use, the staffs would then 
feel that it is helpful to their work. For 
their attitude, intention, and frequency of 
adoption towards the KMS would then 
turn higher.   
 



 
The International Journal of Organizational Innovation Vol 9 Num 1 January 2017 - Section C. 

 
33 

 Aside from the aforementioned 
findings, this study has found, with 
thorough discussion of hospital staff, 
from the introduction process of KMS 
that the hospital president and head of 
every department hospital staff possess 
rather detailed understanding with re-
gard to the structure, purpose, and items 
of green hospital, aside from its staffs 
who know the spirit and essence of 
green hospital most well. Hence, these 
executives consider that the KMS can 
continuously help the staff to manage on 
their own, achieving the objective of to-
tal quality management (TQM). In such 
a way, it can not only lower the amount 
of usage for every kind of resource and 
waste from the source, but also share the 
knowledge and experience among each 
of the departments. As a result, it can 
have strengthened the connection effi-
ciency of every department, which is of 
the identification among all of the hospi-
tal staffs regarding the introducing of 
KMS into the green hospital. When the 
KMS was first introduced, the hospital 
has commissioned the development 
company of KMS to instruct the seed-
ling members selected from every de-
partment, and when they were trained 
they would return to their departments 
and deliver diverse occasions of KMS 
instruction for adoption. What is worthy 
of mentioned is that since the hospital 
has noticed since the time and business 
of hospital doctors it has resorted to in-
dividual instruction to doctors to use the 
KMS so that they can, within a certain 
span of time (about two months), select 
the time span they learn, and choose in-
struction by special personnel or attend 
teaching videos from the teaching in-
formation archive of KMS. Of such 
well-designed course for introduction, it 
has largely enhance the acceptance of 
staffs from every department for the 
KMS, so that the trend of learning KMS 
among hospital staffs has, within two 
months a time, is formulated in the hos-

pital, greatly strengthening how innova-
tive technology to be observed and ex-
perimented (Rogers, 1995). Furthermore, 
since the staffs universally believe that 
the KMS is, indeed, helpful to their 
work performance, and it is not at all 
troublesome to use as it is more or less 
the same as oneself using computer, for 
it can work even more faster (relative 
advantage and compatibility of innova-
tive technology), it has then resulted in 
the high level of acceptance among staff 
in the green hospital for such innovation 
when the KMS was introduced. With 
such a finding, it is likely that we can 
offer it as a useful opinion and idea for 
those institutes in the agenda of devel-
opment processes as they like to turn 
themselves into green hospitals.    
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Table 1.  Questionnaire and Questions 

 
Aspect Question 

I consider the hospital KMS stable, and not likely to fail.  
I consider transmission speed of the hospital KMS meets my expecta-
tion.  
I consider the function of the hospital KMS meet my habit of adoption. 
I consider the information database of the hospital KMS can quickly 
find the information I need.  

Functionality  

I consider the function of the hospital KMS powerful.  
I can easily share information with my co-workers in KMS. 
I consider the interface design of the KMS easy to use.  
I can easily edit information in the KMS.  
I can easily discuss information with my co-workers in the KMS.  

Easiness  

I can easily set up my personal information file in the hospital KMS. 
I consider the hospital KMS can enhance my work performance.  
I consider the hospital KMS can achieve the hospital objective of saving 
energy and carbon reduction.  
I consider the hospital KMS can constantly create knowledge with 
value.  
I consider the hospital KMS can help obtain advanced and previous ex-
perience and knowledge.  

Usefulness  

I consider the hospital KMS can help enhance the integral operation 
performance of the hospital.  
I consider the KMS can enhance the work performance of the staff. 
I consider the KMS can help the staff to learn about new knowledge in 
the shortest span of time.  
I consider the KMS can facilitate communication efficiency among each 
department. 
I consider the KMS can lower resource waste in terms of every category 
in the green hospital. 

Attitude of 
adoption 

I consider the KMS can, indeed, be a very good tool to save energy and 
reduce carbon emission. 
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Aspect Question 
I am most willing to use the hospital KMS. 
I am most happy to use the hospital KMS. 
I am most willing to continue using the hospital KMS. 

Intention of 
adoption 

I am most happy to suggest my co-workers to use the hospital KMS. 
Behavior  Within the past one week, I have, for a few days, used the KMS. 

 
 

Table 2.  Summary Table of Threshold Value Model with Linear Structural Equation 
 

 The Research Model 
Pattern Fitness 

Threshold Value Fitness Assessment 
Absolute Fitness Index     
Likelihood-Ratio χ2 p ≧ .05 72.31*** Fair 
GFI ≧ .90 .821 General 
AGFI ≧ .90 .902 Good 
SRMR ≧ .05 .032 Good 
RMSEA ≧ .08 .081 Fair 
RMR ≧ .05 .053 Fair 
Value-Added Fitness Index     
NFI ≧ .90 .903 Good 
NNFI ≧ .90 .901 Good 
RFI ≧ .90 .872 Fair 
IFI ≧ .90 .910 Good 
CFI ≧ .90 .931 Good 
Simple And Efficient Fitness Index    
PGFI ≧ .50 .612 Good 
PNFI ≧ .50 .422 Fair 
PCFI ≧ .50 .592 Good 
Likelihood-Ratio χ2/df ≧ 3 3.21 General 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1. Intention Factors That Affect Green Hospital Staff to Adopt Knowledge Management System 
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Abstract 
 

Success in construction projects entails a wide range of tasks, and the perceived performance of in-
dividuals and teams involved in the project have a major impact on the project owner’s overall sat-
isfaction. Conventional assessments of construction project performance focus on hardware aspects 
including costs, scheduling, and etc., and tend to neglect software aspects, such as management and 
personnel, and assessments which focus on project owner satisfaction with personnel service per-
formance are highly unusual. This work establishes a model for evaluating client satisfaction with 
construction personnel service for school reconstruction projects. Factor analysis was used to ex-
tract satisfaction evaluation items based on survey data collected from school construction practi-
tioners. A 3-aspect framework with 21 personnel service satisfaction evaluation items (PSSEI) was 
constructed. The three aspects include professional service provided by the construction team (9 
PSSEIs), professional service provided by the design and supervision team (8 PSSEIs), and service 
manner of the project underwriter (4 PSSEIs). Evaluation results of PSS at 45 schools indicate that 
the three PSSEIs need to be improved to include administration ability of architect, personnel com-
munication of the funding organization and architect’s understanding of site conditions. 
 
Keywords: Service Satisfaction, Construction Personnel, School Reconstruction Project
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Introduction 
 
 Client satisfaction is a crucial measure of 
project success, but satisfaction with an oth-
erwise successful project can be critically 
compromised by perceived shortcomings in 
just one of many performance aspects (Austin 
and Peters, 1985). This has resulted in satis-
faction evaluation (SE) emerging as a crucial 
measure of business success, with increasing 
attention focused on satisfaction evaluation 
research. Satisfaction evolution has been ap-
plied to many industrial domains, including 
construction, where performance on various 
project tasks can significantly impact client 
perception of overall project quality. In gen-
eral, the planning/design phase has the great-
est impact on overall project success. Service 
attitudes and performance of construction per-
sonnel can be seen as the ultimate measure of 
construction entity service. Customer satisfac-
tion investigation allows enterprises to iden-
tify and understand customer demands, and to 
formulate services that specifically target 
those demands, thus satisfying customer ex-
pectations. Evaluation of construction per-
formance typically is approached from the 
hardware perspective (e.g., costs, scheduling, 
materials, equipment, and construction meth-
ods, etc.) rather than from the perspective of 
software inputs (such as management and 
personnel). The present study seeks to address 
this deficiency. 
 
 Satisfaction evaluations have been exten-
sively studied (Oliver, 1981; Bolton and Drew, 
1991; Kujala and Ahola, 2005; Sweis, et al., 
2011), with some maintaining that satisfaction 
is an integrated and general concept, and can 
be evaluated on the basis of overall satisfac-
tion (Day, 1977), while others hold that satis-
faction is best assessed by the summing of 
discrete items (Rozenes, 2011). SE has been 

previously applied to the construction indus-
try, with SE models constructed to assess the 
satisfaction of project owners, homebuyers, 
and homeowners in private construction pro-
jects. Other studies have focused on planning, 
design, contract awarding, construction, in-
spection, acceptance, and cost and duration 
(Sanchez and Robert, 2010). Fink (2014) 
studied the link between customer focus (CF) 
competence and project performance, finding 
that a higher team CF rating and a higher av-
erage team CF compliance (i.e., actual vs. de-
sired CF level) is correlated to increased ad-
herence to internal and overall budgets, dead-
lines and quality standards. Simple and multi-
ple regression models were used to show that 
only the positive effects of team average CF 
compliance on examined project goals are 
validated. However, the surmised positive ef-
fects of the team average CF actual assess-
ment were not validated for specified project 
objectives. 
 
 Paz et al. (2016) designed multinomial 
profit models to investigate relations between 
customer opinions and government expendi-
tures on transportation projects, and found 
reduced customer satisfaction with highway 
traffic safety in Nevada, with residents in the 
state’s northwestern region relatively more 
likely to support additional construction 
spending to reduce overall project duration, 
while those in the southern region more likely 
to support additional expenditures to reduce 
congestion. Amos-Abanyie et al. (2014) em-
ployed a combined multiple regression and 
Pearson correlation analysis to find a signifi-
cant positive association between the design 
and management skills of architects and the 
project owner’s level of satisfaction, with de-
sign ability shown to be the more significant 
factor in determining client satisfaction. This 
provides a basis for continuous professional 
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training for architects. Their study shows 39% 
of project owner satisfaction is related to the 
architect’s design skill, as opposed to 20% for 
the management skill. Pearson Correlation 
Analysis also indicates that, for architects, 
seven design and management competencies 
are strongly associated with client satisfaction. 
 

Research Methodology and Data Collection 
  
 The present study investigates personnel 
service satisfaction (PSS) through a review of 
the relevant literature, interviews with domain 
experts, and a questionnaire distributed to 
school reconstruction project related person-
nel. Factor Analysis (FA) was used to extract 
and cluster the primary assessment criteria. A 
range of statistical analytical techniques were 
employed to construct the assessment model. 
Satisfaction is herein defined as “a customer’s 
subjective feeling of appreciation for products 
purchased or services used.” Construct reli-
ability and internal consistency was assessed 
using Cronbach’s α, and content validity was 
used to ensure appropriate sample size and 
distribution (Nunnally, 1978). The commu-
nality of construct validity was assessed using 
FA with SPSS to extract the key assessment 
items associated with design satisfaction. 
Principal Component Analysis (PCA) was 
utilized to obtain common factors in the ques-
tionnaire. Varimax was used to obtain key 
factors via Orthogonal Rotation (OR) based 
on the following criteria (Hair, et al 1998): (1) 
eigenvalues of aspects exceed 1.0; (2) factor 
loading exceeds 0.5 and exhibits a 0.3 differ-
ence for all aspects; and, (3) Cronbach’s α 
exceeds 0.5. Varimax also formulates an eas-
ily interpreted factor structure with mutually 
independent factors providing non-
overlapping information. 
 
 We identified PSS assessment items for 
reconstruction projects along with PSSEIs for 

school reconstruction projects. These lists 
were reviewed by experts with experience in 
school construction, (i.e., architects, contrac-
tors, construction personnel and funding or-
ganization managers). A survey instrument 
was designed to collect background informa-
tion on various school reconstruction projects 
and to assess PSS. Each of the 21 items in Sec. 
2 represents a single PSSEI as shown in Table 
1. Responses were measured using a 5-point 
Likert scale ranging from 1 (“extremely un-
important”) to 5 (“extremely important”). Out 
of 293 questionnaires sent out, we collected 
145 valid replies, a highly acceptable re-
sponse rate for such surveys in Taiwan. Re-
ferring to Table 1, the overall average of item 
importance is 3.63/5.00. The weights of all 
EIs exceed 3.0, and the lowest EI is 3.27. 
Thus, all EIs carry a certain degree of impor-
tance. Among the 21 EIs, the top three in de-
scending order of importance are negotiation 
ability of the architect (3.86), architect’s un-
derstanding of site conditions (3.85), and ar-
chitect’s professional ability (3.82). From the 
project owner’s perspective, the results indi-
cate that architect’s professional ability and 
service attitude are more important than the 
others. The three least important are construc-
tion ability of sub-contractor (3.27), service 
attitude of sub-contractor (3.32), and man-
agement ability of site personnel (3.37). 
 

Building the PSS Evaluation Table 
  
 Factor analysis identifies clusters of as-
sociated variables, making it useful for con-
densing a range of disparate cases or respon-
dents into an easily comprehensible matrix 
(Chen & Chen, 2012). This approach first as-
sesses the strength of associations among 
variables according to the correlation 
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Table 1. Survey Summary of PSSEIs 
 

PSSEI Means S.D. Rank 
PSSEI1 Audit ability of funding organization 3.77 0.78 6 
PSSEI2 Personnel communication of funding or-

ganization 
3.80 0.78 4 

PSSEI3 Attitude of funding organization 3.80 0.87 4 
PSSEI4 Overall satisfaction of funding organiza-

tion 
3.82 0.74 3 

PSSEI5 Architect’s professional ability 3.86 0.77 1 
PSSEI6 Negotiation ability of architect 3.73 0.88 9 
PSSEI7 Service attitude of architect 3.85 0.84 2 
PSSEI8 Architect’s understanding of site condi-

tions 
3.62 0.91 12 

PSSEI9 Administration ability of architect 3.72 0.82 10 
PSSEI10 Service attitude of supervision 3.74 0.84 8 
PSSEI11 Professional ability of supervision 3.71 0.78 11 
PSSEI12 Overall service satisfaction of architect 3.75 0.78 7 
PSSEI13 Construction ability of sub-contractor 3.59 0.81 13 
PSSEI14 Professional ability of site manager 3.52 0.82 14 
PSSEI15 Negotiation ability of site manager 3.45 0.88 18 
PSSEI16 Management ability of site manager 3.51 0.88 15 
PSSEI17 Professional ability of site personnel 3.47 0.82 16 
PSSEI18 Service attitude of site personnel 3.47 0.75 16 
PSSEI19 Management ability of site personnel 3.37 0.75 19 
PSSEI20 Service attitude of sub-contractor 3.32 0.82 20 
PSSEI21 Professional ability of sub-contractor 3.27 0.86 21 
Averaged EIs 3.63 

 
 

coefficient for each variable pair. SPSS 
analysis results show the 21 PSSEIs share 
common factors. The population correlation 
matrix is not an identity matrix (the Bartlett 
test of sphericity is 2729.088 and the asso-
ciated significance level is 0.000). In addi-
tion, the value of the Kaiser-Meyer-Olkin 
(KMO) measure of sampling accuracy 
(0.935) significantly exceeds 0.5, and is 
thus highly acceptable. The test results 
show that sample data collected for the 
study is suitable for FA. Shown in Table 2, 
a framework of three  PSSEAs with eigen-
values of >1 were obtained. Each PSSEI 
has a strong impact on only a single cluster, 

with loading exceeding 0.5. Loadings and 
the item interpretations obtained were gen-
erally consistent. In addition, the three clus-
ters explained up to 71.198% of the vari-
ance in accumulated interpretation and were 
thus used to construct the framework for 
assessing the various model aspects. 
 
 A two-stage questionnaire measured 
the relative weightings of the various as-
pects, and the Analytic Hierarchy Process 
(AHP) assessed their relative importance 
based on mutual comparison of preferences 
identified by respondents. These mutual 
comparisons of relative weights range from 
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extremely significant (5:1) to extremely in-
significant (1:5). A total of 100 respondents 
to the first stage questionnaire were asked 
to complete the second stage questionnaire, 
and 71 completed responses were received. 
A homogeneity of fit assessment found 22 
responses had CR values  0.1 and were 
thus were considered valid (Saaty & Vargas, 
2001). A total of 22 complete responses 
passed the consistency test and were thus 
considered valid and served as the basis for 
computing the associated aspect weights. 
 
 Shown in Table 3, the relative weights 
of the three aspects are 0.262 (professional 
service provided by the construction team), 
0.192 (professional service provided by the 
design and supervision team) and 0.546 
(service manner of the project underwriter). 
Furthermore, the relative weights of items 
beneath aspects were calculated using the 
Simple Additive Weighting Method based 
on 148 valid stage-one questionnaires. We 
conclude that, when evaluating the PSS for 
school reconstruction, the key concerns of 
school Directors of General Services (DsGS) 
was service manner of the project under-
writer in terms of PSSEA. A PSS evalua-
tion Table (Table 3) was formulated based 
on a Likert 5-point scale from 1 (“unsatis-
factory”) to 5 (“satisfactory”) for each fac-
tor. The PSS score is the summation of each 
PPSEI score. Evaluating the PSS of School 
Reconstruction 
 
 The proposed evaluation table was 
used to assess the PSS of 45 randomly se-
lected primary schools in central Taiwan. 
The DsGS for each school was asked to as-
sess the PSS of continuing or recently fin-
ished school construction projects. The 
three top-scoring schools are 3.92, 3.91, and 
3.86, while the lowest-scoring schools are 

3.35, 3.45, and 3.51, respectively. It is 
found that although accounting for user 
feedback in school facility construction or 
repair projects can enhance user conven-
ience and construction quality, user and 
manager requirements were frequently ne-
glected in school building reconstruction. 
Shown in Table 4, professional service pro-
vided by the construction team clearly has 
the highest PSS among the three PSSEAs. 
However, overall satisfaction is fair (most 
of PPSEI scores are between 3 and 4). The 
worst three PSSEIs performances include 
administration ability of architect, personnel 
communication of funding organization, 
and architect’s understanding of site condi-
tions, mainly because the project duration 
was set by supervising managers while on-
site personnel lack sufficient expertise in 
required construction methods, thus limiting 
the effectiveness of communication and 
negatively impacting service quality. There-
fore, these three items require conscientious 
improvement to enhance satisfaction for 
personnel performance in school construc-
tion projects.  
 

Conclusions 
 
 This study established a framework for 
evaluating the PSS of primary school con-
struction projects. The PSS evaluation 
model consists of three aspects (profes-
sional service of construction team, profes-
sional service of design and supervision 
team, and service manner of funding 
organization) and 21 PSSEIs. Of the three 
PSSEAs, the DsGS concerned with service 
manner of funding organization was found 
to be the most important when evaluating 
the PSS of school reconstruction. In de-
scending order, the three most important 
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Table 2. Factor Analysis of PSSEIs 
 

PSSEA 
PSSEI 

PSSEA1 PSSEA2 PSSEA3 

PSSEI17 0.791 0.167 0.248 
PSSEI21 0.788 0.311 0.076 
PSSEI15 0.782 0.145 0.241 
PSSEI18 0.777 0.237 0.186 
PSSEI20 0.773 0.285 0.033 
PSSEI14 0.770 0.167 0.308 
PSSEI16 0.760 0.285 0.291 
PSSEI19 0.717 0.218 0.133 
PSSEI13 0.712 0.267 0.330 
PSSEI8 0.197 0.854 0.232 
PSSEI7 0.182 0.843 0.190 
PSSEI6 0.215 0.798 0.293 
PSSEI12 0.282 0.758 0.140 
PSSEI5 0.172 0.745 0.320 
PSSEI9 0.295 0.737 0.177 
PSSEI11 0.377 0.689 0.258 
PSSEI10 0.370 0.630 0.333 
PSSEI3 0.182 0.353 0.792 
PSSEI2 0.258 0.215 0.784 
PSSEI1 0.322 0.295 0.746 
PSSEI4 0.271 0.281 0.741 
Eigenvalues 6.165 5.515 3.983 
% of variance 28.021 25.071 18.106 
Cumulative % 
of variance 

28.021 53.092 71.198 

 
 
 

Table 3. PSS Evaluation Table 
 

IOS (2) 
PPSEA PPSEI 

Weight of 
PPSEI (1) 1 2 3 4 5 

PSSEI score 
(3)=(1)*(2) 

Construction ability of sub-contractor 0.030 □ □ □ □ □  
Professional ability of site personnel 0.030 □ □ □ □ □  

Negotiation ability of site manager 0.029 □ □ □ □ □  

Management ability of site manager 0.030 □ □ □ □ □  

Professional ability of site manager 0.029 □ □ □ □ □  

Service attitude of site personnel 0.029 □ □ □ □ □  

Management ability of site personnel 0.028 □ □ □ □ □  

Service attitude of sub-contractor 0.028 □ □ □ □ □  

Professional 
service pro-
vided by the 
construction 
team (0.262) 

Professional ability of sub-contractor 0.028 □ □ □ □ □  
Professional Professional ability of architect 0.025 □ □ □ □ □  
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Negotiation ability of architect 0.024 □ □ □ □ □  

Service attitude of architect 0.025 □ □ □ □ □  

Architect’s understanding of site conditions 0.023 □ □ □ □ □  

Administration ability of architect 0.024 □ □ □ □ □  

Service attitude of supervision 0.024 □ □ □ □ □  

Professional ability of supervision 0.024 □ □ □ □ □  

service pro-
vided by the 
design and 
supervision 
team (0.192) 

Overall service satisfaction of architect 0.024 □ □ □ □ □  

Audit ability of funding organization 0.135 □ □ □ □ □  
Personnel communication of funding organi-
zation 

0.137 □ □ □ □ □  

Attitude of funding organization 0.136 □ □ □ □ □  

Service man-
ner of the pro-
ject under-
writer (0.546) 

Overall satisfaction of funding organization 0.137 □ □ □ □ □  
     Note: 1 – very unsatisfactory, 2 –unsatisfactory, 3 – fair, 4 –satisfactory, 5 – very satisfactory. 
 

 
Table 4. Evaluation Summary of School PSS 

 
Ranking 

PPSEA PSSEI Means S.D. within 
PSEA 

Overall 
Overall 
Average 

17 4.222 0.560 1 1 
21 3.822 0.422 3 3 
4 3.82 0.740 5 5 
15 3.644 0.570 9 12 
18 3.778 0.420 6 6 
20 3.711 0.458 7 9 
14 3.711 0.458 7 9 
16 3.844 0.367 2 2 

PPSEA1 

19 3.822 0.387 3 3 

5.56 

13 3.711 0.548 3 9 
8 3.311 0.514 7 19 
7 3.533 0.548 4 14 
6 3.489 0.506 5 15 
12 3.756 0.435 2 8 
5 3.378 0.576 6 17 
9 3.244 0.570 8 20 

PPSEA2 

11 3.778 0.517 1 6 

13.5 

10 3.600 0.580 1 13 
3 3.378 0.490 3 18 
2 3.244 0.570 4 20 

PPSEA3 

1 3.489 0.549 2 15 

16.5 
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PSSEIs were negotiation ability of archi-
tect, architect’s understanding of site 
conditions, and professional ability of 
the architect. Construction ability of sub-
contractor was the least important PSSEI, 
followed by service attitude of sub-
contractor. An evaluation of project-
owner satisfaction with personnel ser-
vice at 45 schools identified three 
PSSEIs in need of improvement includ-
ing administration ability of architect, 
personnel communication of funding 
organization, and architect’s understand-
ing of site conditions. The biggest dif-
ference between individual PSSEI and 
overall satisfaction was found in service 
attitude of sub-contractor, professional 
ability of site manager, and architect’s 
understanding of site conditions, mainly 
because sub-contractors only follow the 
orders from the contractor, supervisor or 
architect and usually ignore orders from 
DsGS. 
 
 The proposed model was used to 
assess the PSS of school construction 
projects with results that can serve as a 
reference for improving performance 
quality on future projects for both pri-
vate-sector contractors and public-sector 
project owners. The proposed frame-
work, concepts, methodology, and ana-
lytical tools can serve as the basis for 
constructing similar models for assessing 
other key school construction factors. 
However, the model requires additional 
development and standardization. In ad-
dition, ways must be found to further 
improve items with low PSS scores. Fi-
nally, to improve satisfaction measure-
ments, future work should consider the 
application of information technology. 

 
 

References 
 
Amos-Abanyie, S., Ayebeng Botchway, 

E. & Kwofie, T. E. (2014). The re-
lationship between level of archi-
tect’s professional competencies 
and client satisfaction level, Engi-
neering Management Research, Vol. 
3, No. 2, 10–19. 

 
Austin, N. & Peters, T.J. (1995). A pas-

sion for excellence, Warner Books, 
New York, NY. 

 
Bolton, R.N. & Drew, J.H. (1991). A 

multistage model of customer’s as-
sessment of service quality and 
value, Journal of Consumer Re-
search, Vol. 17, 365–384. 

 
Chen, W.T., Chen, T.T., Liu, S.S. & Lu, 

C.S. (2012). Analyzing relation-
ships among success variables of 
construction partnering using struc-
tural equation modeling: A case 
study of Taiwan’s construction in-
dustry, Journal of Civil Engineering 
and Management, Vol. 18, No. 6, 
783–794. 

 
Day, R.L. (1977). Extending the concept 

of consumer satisfaction, Advances 
in Consumer Research, Vol. 4, 
149–154. 

 
Fink, L. (2014). The effect of customer 

focus competence on construction 
project performance, Procedia–
Social and Behavioral Sciences, 
Vol. 119, 427–436. 

 
Hair, J.F., Anderson, R.E., Tatham, R.L. 

& Black, W.C. (1998). Multivariate 



 
The International Journal of Organizational Innovation Vol 9 Num 1 January 2017 - Section C. 

 

44 

Data Analysis (5th ed.), NJ: Pren-
tice-Halls. 

 
Kujala, J. & Ahola, T. (2005). The value 

of customer satisfaction surveys for 
project-based organizations: sym-
bolic, technical, or none, Interna-
tional Journal of Project Manage-
ment, Vol. 23, No. 5, 404–409. 

 
Nunnally, J.C. (1978). Psychometric 

Theory, New York: McGraw-Hill. 
 
Oliver, R.L. (1981). Measurement and 

evaluation of satisfaction in retail 
setting, Journal of Retailing, Vol. 
57, No. 1, 25–48. 

 
Paz, A., De la Fuente Mella, H., Singh, 

A., Conover, R. & Monteiro, H., 
(2016). Highway expenditures and 
associated customer satisfaction: A 
case study, Mathematical Problems 
in Engineering, 1–9 

 
Rozenes, S. (2011). The impact of pro-

ject management methodologies on 
project performance, International 
Journal of Information Technology 
Project Management, Vol. 2, No. 2. 
64–73. 

 
Saaty, T.L. & Vargas, L.G. (2001). 

Models, methods, concepts and ap-
plications of the analytic hierarchy 
process, Kluwer Academic Publish-
ers, New York, NY. 

 
Sanchez, H. & Robert, B. (2010). A ma-

trix for monitoring the strategic per-
formance of project portfolios, In-
ternational Journal of Project Or-
ganisation and Management, Vol. 2, 
No. 2, 135–153. 

Sweis, R., Sweis, G., Attar, G. & Ham-
mad, A.A. (2011). The relationship 
between information technology 
adoption and job satisfaction in the 
Jordanian construction industry, In-
ternational Journal of Information 
Technology Project Management, 
Vol. 2, No. 2, 32–52.



 
The International Journal of Organizational Innovation Vol 9 Num 1 January 2017 - Section C. 

 
45 

 

 
 

THE IMPLEMENTATION OF GREEN HOTEL MANAGEMENT 
STANDARD IN MAJAPAHIT HOTEL INDONESIA 

 
 

Tuwanku Aria Auliandri 
Rurid Angraeny 

 
Faculty of Economic and Business 
Universitas Airlangga, Indonesia 

 
*Corresponding author: tuwanku@gmail.com 

 
 

Abstract 
 
The hospitality industry is among the biggest energy users, mainly because a hotel 
requires the availability of a large amount of energy in carrying out its operational ac-
tivities. The need for such a large amount of energy is used to operate the facility sys-
tem of the hotel, i.e. air conditioning system, lighting, elevators, etc. The main pur-
pose of this research is to analyze the priority of activities at the Majapahit Hotel Su-
rabaya as an effort to achieve the Green Hotel Management standard. 
 
The method used in this research is qualitative method with a descriptive case study. 
The types of data that will be used are primary and secondary data. The Analytical 
Hierarchy Process method is complemented with Expert Choice 11 in order to obtain 
the weigh values of each criterion and also to determine the priority of efforts to 
achieve green hotel predicate in reference to the Green Hotel Award (GHA) Indica-
tors including; energy conservation, minimum energy performance, commissioning 
and re-commissioning, lighting, operational and maintenance, renewable energy 
source and the building envelope. Academic and managerial implications will be ex-
plained further in the final part of this research. 
 
Keywords: Hotel, electricity efficiency, Green Hotel Management, Analytical        

Hierarchy Process 
 

Introduction 
 

 Global warming has long been an 
international concern where all scien-
tists unanimously agree that the earth's 
temperature keeps increasing. There-
fore, human continuity of existence 

may be disturbed and threatened. The 
advancement of the world’s economic 
wheel indirectly increases the con-
sumption of energy resources such as 
petroleum/ crude oil or coal as well as 
other energy resources. Based on the 
data from the Ministry of Energy and 
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Mineral Resources of Indonesia, in the 
year of 2010 (in the Energy Efficiency 
and Conservation Clearing House In-
donesia) there are four main sectors of 
energy users in Indonesia, which are 
the industrial sector as the biggest con-
sumer with 44.2%, followed by the 
transportation sector with 40.6%, com-
ing third is the households sector with 
11.4$ and lastly the commercial sector 
with 3.7% of energy use. 
 
 Within the industrial sector, the 
operational activities of hotel industry 
require the largest amounts of energy. 
In average, 30% of the operational ex-
penses is used for purchasing energy 
component (Elyza and friends. 2005) 
to operate hotel's facilities system i.e. 
air conditioning system, lighting, ele-
vators and other facilities which gener-
ally consumes up to 70% from the total 
energy consumption in a hotel building 
(Shiming and Burnett, 2002). The en-
ergy availability is an important factor 
in maintaining customer’s satisfaction 
and trust in the hospitality industry 
where the production output is directly 
perceived by customers. Therefore, the 
Indonesian government through the 
Ministry of Tourism and Creative 
Economy creates a form of national 
award called as the Green Hotel 
Awards (GHA) in order to raise the 
awareness of the people in hospitality 
industry towards the environment and 
also to create a sustainable tourism in-
dustry. 
 
 The aims of this research are: 
1. to determine the electricity usage 
profile of Majapahit Hotel is in com-
pliance with the government regula-
tions; 
2. to determine the criteria and sub-
criteria in achieving the green hotel 
status  and; 

3. to see the results of the weighting 
of criteria and sub-criteria in AHP 
method. 
 

Research Methodology 
 

 This research uses qualitative 
method with a descriptive case study. 
The type of data used in this study is 
primary and secondary data in which 
the primary data is in the form of ex-
planation by the internal parties of the 
hotel while the complementary secon-
dary data is from literature study. The 
application of Analytical Hierarchy 
Process (AHP) method with the use of 
Expert Choice 11 software is done in 
order to acquire the values for each 
criterion and determining the priority 
in the effort to achieve green hotel 
status based on the GHA indicators. 
 
 Data collection methods include: 
Preliminary study by understanding the 
trend in hospitality industry. 
 
1. Literature study by reading rele-
vant literature. 
 
2. Field study in the form of obser-
vation to Majapahit Hotel Surabaya 
with the following activities: 
 a. Interviews 
 b. Observations 
 c. Documenting 
 d. Visual Material 
 e. Online Data Research 
 
 

Literature Review 
 
The General Concept of Green Hotel 
 
 The hospitality Industry is an in-
dustry that consumes energy and water 
with the biggest intensity as it is cate-
gorized as a tourism industry (Boh-
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danpwicz, 2005). It is mainly because 
hotel is a service industry providing 
comfort for customers, such as the 
laundry facility, lighting, cooling, 
cleaning, ventilation and other support-
ing facilities. Based on that back-
ground, coupled with the fact that the 
energy used here is a non-renewable 
energy, the government issued a regu-
lation restricting the use of existing 
natural resources in order to create sus-
tainable living. 
 
 Essentially, the green hotel con-
cept also aims to save energy, reduce 
pollution and reduce operational costs 
that, in long run, can indirectly benefit 

the entire community. Several points to 
consider in the implementation of 
green hotel are (H. Shen and L. Zeng, 
2010). 
 
 A hotel must understand well and 
comply the philosophy and definition 
of green hotel well. The active role in 
understanding the rule is not only in-
tended for the hotel management but 
also the consumers of the services, so 
that the implementation of green hotels 
can be done continuously and mutually 
in an ongoing basis and produces a 
significant result. 
 
 

 

 
 

Figure 1. Equilibrium Theory in Green Hotel 
Source: H.Shen dan L.Zheng (2010)

 
Hospitality industry, including hotel, is 
within the service sector which means 
that the output produced will be di-
rectly perceived by consumers. The 
Green Hotel Management practice can 
only run smoothly and stably when the  

 
stakeholder’s interests are fulfilled. 
The stakeholders include hotels, cus-
tomers, government, employees, sup-
pliers, as well as environmental protec-
tion organizations. 
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 The main products of hospitality 
industry are rooms. In this context, the 
green hotel governs the selection of 
building materials or the materials for 
furniture or accessories which will be 
placed in the hotel rooms. This should 
be in accordance with energy saving 
and pollution-free concepts. 
 
 Environmental conservation is the 
fourth principle within the green hotel 
standard which can be associated with 
the protection and preservation efforts 
to create harmonious condition, such 
as water and electricity saving meas-
ures. 
 

The Implementation Concept of the 
Green Hotels in Indonesia 

 
 The birth of the green hotel con-
cept in Indonesia began with the birth 
of ASEAN Green Hotel Standard, 
which was a consensus between starred 
hotels in Southeast Asia done in 2007 
to concurrently implement the Go 
Green concept in their hospitality busi-
ness unit. Environmentally friendly 
principle became the main assessment 
aspect. Indonesia has also participated 
in the ASEAN Green Hotel Award 
which is held biannually. 
 
 The Indonesian government has 
shown their support through the Minis-
try of Tourism and Creative Economy 
by giving an award to hoteliers in In-
donesia in the form of the Green Hotel 
Awards (GHA) beginning in 2011. 
This is a national award addressed to 
four and five-star hotels. In 2013 the 
GHA was held in October in Surabaya. 
The winner of the National Green Ho-
tel Awards in 2013 will become the 
Indonesian representative in the similar 
awards in international level which is 

the ASEAN Green Hotel Awards to be 
held in 2014. 
 
 The assessment criteria for the 
Indonesia Green Hotel Awards refer-
ring to the Green Hotel Awards As-
sessment Guidebook released in 2011 
by the Ministry of Tourism and Crea-
tive Economy in collaboration with the 
Green Building Council Indonesia, 
Ministry of Energy and Resources Ma-
terials, and the Association of Indone-
sian Hotels and Restaurants, and also 
referring to Alexander and Kennedy 
(2002) are as follows. 
 
Land or site, i.e. everything which in-
cludes: 

 Eco-friendly site management 
 The landscaping area 
 Local nursery garden for the exte-

rior 
 Pedestrian facilities 
 Proximity to public facilities 

 
Energy efficiency, i.e. everything 
which includes: 

 Electric Energy Consumption 
Savings 

 Energy Saving Campaign 
 The Intensity of Energy Con-

sumption 
 Energy Monitoring 
 Energy saving implementation 

through the building envelope 
 
Water efficiency, i.e. everything which 
includes: 

 Controlling the rain water runoff 
 Water usage savings 
 Implementation of sub-meter 
 Implementation of the plumbing 

facilities inspections 
 Source of drinking water 

 
Material and other raw materials (reuse, 
reduce and recycle) including the pur-
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chase of environmentally friendly ma-
terials, i.e. includes: 

 Renewable material 
 Reused material 
 Recycle material 
 Product and supporting material 

procurement 
 Locally produced material 

 
The quality of air in a room/Indoor air 
quality, i.e. everything which includes: 

 No smoking campaign 
 Mechanical ventilation system 
 Source of pollutant 
 CO2 monitoring 
 Employee comfort level 

 
Management of the surrounding envi-
ronment. 

 Management Team for Environ-
mental Concern 

 Solid waste 
 Liquid waste 
 Air emissions 
 Hotel and tenant cooperation 

 
Energy Auditing Concept 

 
 The energy audit definition refers 
to Shahroudi and Kambiz (2011) and 
comply with certification of SNI 03-
6196-2000 regarding energy auditing 
for building which is an activity to in-
dentify the types and sizes of energy 
used in operational parts of a building, 
as well as identifying possible of en-
ergy saving that could be made. An 
energy audit is a key process of energy 
management in improving efficiency. 
The followings are the classification 
stages of energy audit. 
 
Energy Survey or Walk Through Audit 
 

 The first step of the energy survey 
process is meant to determine the en-
ergy usage or energy consumption pat-
tern from operational system in the fa-
cilities of a building. In conducting the 
energy survey, some of the things that 
must be done is to do an interview with 
the competent authorities as well as 
figuring out the energy usage in a 
given period.  
 

Preliminary Energy Audit 
 
 The main concern of this stage is 
to gather the energy data on the build-
ing’s facilities by utilizing the histori-
cal data that has been provided, includ-
ing the electricity cost and occupancy 
rate of the building. That historical 
data is used for identifying the Energy 
Consumption Index (Indeks Konsumsi 
Energi or IKE) used on the building’s 
facilities. The resulting IKE value will 
eventually serve as a benchmark of 
how much the potential efficiency that 
has been made based on the IKE Stan-
dards specified by the government. 
The value of electricity IKE standards 
for Indonesia, based on the report re-
leased in 1992 from the study by 
ASEANUSAID in 1987 is as follows: 
 
IKE for office complexes (commer-
cial): 240 kWH/m2 per year 
 
IKE for department stores : 330 
kWH/m2 per year 
 
IKE for hotels/ apartments: 350 
kWH/m2 per year 
 
IKE for hospitals   : 380 
kWH/m2 per year 
 
IKE calculations on a building can be 
calculated using the following formula: 
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The Concept of Energy Efficiency 

 
 A corporation does its activities 
by combining the resources they have 
in possession (input) to produce a com-
modities or services (output) which 
will be sold to the consumers. Accord-
ing to Haksever et al (2000) there are 3 
types of efficiency, which are: 
 
Technical Efficiency, a state of im-
provement on either input or output 
without compromising neither the in-
put nor output 
 
Allocative Efficiency describes the 
proper combination of inputs to pro-
duce an economic entity at a minimum 
cost and requires a price data. 
 
 
 
 

Scale Efficiency, related to the produc-
tivity scale of the facility. Increasing 
returns to scale takes place when the 
average output (output per unit input) 
rises due to increasing input, while de-
creasing return to scale takes place 
when the average output drops because 
the increasing input. Meanwhile con-
stant return scale takes place when the 
average output is in proportion with 
the output level. 
 

Result and Analysis 
 
Electricity Usage Profile in Majapahit 

Hotel Surabaya 
 
 The IKE value in Majapahit Hotel 
can be calculated using the electricity 
usage data, occupancy rate data as well 
as the size of the area including the 
room area and non-room area at the 
2014 period. The IKE calculation for 
Majapahit Hotel is as follow:

 

 
 
  4.283.240 
  = (0,5017 x 8.615) + 8000   
  = 347, 60 Kwh/m2 
 
 
 According to IKE calculation for 
Majapahit Hotel compared to the na-
tional standard, the Majapahit Hotel 
Surabaya has met the requirement for  
 

 
national IKE where the government 
regulation for hotel building sets the 
figure of around 350 kWH/m2 while 
the calculation at Majapahit Hotel 
shows the IKE value of 347,60k 
WH/m2. This means that the Majapa-

   Total Kwh 
IKE  = -------------------------------------------------------------   

  (Occ Rate x Area Room) + (Area Non Room) 

   Total Kwh 
IKE  = -----------------------------------------------------------

--   
  (Occ Rate x Area Room) + (Area Non Room) 
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hit Hotel electricity usage is 2,4 
kWH/m2 below the government regu-
lation and thus can be stated to be effi-
cient. 
 
Methods of Decision Making Process 

in the Organization 
 
 The Majapahit Hotel has been in-
cluded in the criteria of hotels in Indo-
nesia which have a value of IKE in ac-
cordance with the government’s regu-
lation. IKE values must be maintained 
optimally so that it remains within the 
government standard. The Majapahit 
Hotel management is trying to priori-
tize quite a lot of different things at 
their hotel in reference to the energy 
conservation efforts. 
 
 The researcher has done a field 
observation by identifying the efforts 
from the management in order to pri-
oritize the green hotel activities. All of 
these efforts come down to the deci-
sion making by the Majapahit Hotel 
management. Some of the methods of 
approach to identify the decision mak-
ing pattern are as follow. 
 

Multi Criteria Decision Making 
(MCDM) 

 
 According to Saaty and Thomas 
(2008) the decision making process is 
the selection of an alternative from 
multiple alternatives which will pro-
duce the best choice from several op-
tions. The criteria used are measure-
ment, regulation and standard in order 
to facilitate the decision making. The 
parameters of MCDM concept include 
Analytical Hierarchy Process (AHP), 
Analytic Network Process (ANP), 
Electree, Promethee, Goal Program-
ming and Scoring Model 
 

Analytical Hierarchy Process (AHP) 
 
 Analytical Hierarchy Process 
(AHP) is a part of the MCDM method 
in which AHP is used as tools in 
weighing the criteria and sub criteria. 
Due to its multi-criteria characteristic, 
AHP is widely used in formulating 
priorities (Munadi and Susila, 2007). 
By utilizing the AHP method, the hotel 
management is expected to make a 
quick decision about which of the cri-
teria should be made as the company’s 
priority in the effort of achieving the 
Green Hotel Management standard. In 
addition, another advantage of AHP 
method is that the subjective decision 
making process is formed in a hierar-
chical structure, and the resulting deci-
sion shows an accurate and consistent 
decision making. 
 

Determining the Main Criteria and 
Sub criteria for AHP 

 
 The following is main criteria and 
sub criteria for AHP method which has 
been adjusted to the field condition 
based on the assessment indicator in 
the Green Hotel Award Indonesia 
compiled by the Indonesian Ministry 
of Tourism and Creative Economy. 
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Table 1. Criteria and Sub criteria Based on the GHA Indicator 
 

No Criteria Explanation Sub criteria 
1 Energy Conser-

vation 
 

Energy conservation is one of the 
policy measures on the energy re-
lated to the utilization of energy 
sources without compromising 
customers’ convenience in using 
the hotel facilities. 
 

The hotel provides a letter containing a 
statement of commitment from the man-
agement in the implementation of energy 
conservation. 
The hotel has to have a team that ensures 
the conservation of energy usage on a regu-
lar basis. 
The existence of reward and punishment in 
the implementation of energy conservation. 
Shows the consumption of electrical en-
ergy within 12 months 
Owns an evaluation of State Power Com-
pany (PLN) payments rate as part of en-
ergy efficiency. 
The use of the latest technology (such as 
Green Button, etc.). 
Using energy efficient appliances (eco-
label indicator) 
Having an educational energy saving cam-
paign for the employees 
Having an educational energy saving cam-
paign for the customers. 
 

2 Minimum En-
ergy Perform-
ance 
 

Minimum energy performance in-
dicates the level of energy use. 

Showing the IKE (Energy Consumption 
Intensity) score for 12 months which 
should be within the standard of 
350kWh/m2 per year 
Showing the IKE value for other energy 
source. 
 

3 Commissioning 
and  
Re-
commissioning 
 

Commissioning and re-
commissioning is an act of evalua-
tion of the system that was de-
signed and then installed, to find 
out whether it is in accordance 
with the initial objective or not. 

Evaluation with the main target is the 
MVAC (Mechanical-Ventilation and Air 
Conditioning) equipment. 
Commissioning/ Evaluation is done con-
tinuously with maximum of 3 year time. 
 

4 Lighting Per-
formance 
 

The lighting performance is fo-
cused on the performance of light 
source saving so that the electricity 
usage can be reduced. 
 

Performance designation of the team based 
on the energy conservation of the lighting 
system.  
Energy conservation by using a natural 
lighting system. 
 

5 Energy Moni- The energy monitoring and super- The presence of over sighting mechanism 
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toring and Su-
pervision 

vision is associated with supervi-
sion of the energy efficiency im-
plementation. 
 

including air-conditioning, light and 
socket, and other loading systems (eleva-
tors, emergency stairs, corridors). 
The existence of implementation monitor-
ing with Building Automation System 
(BAS) such as: light sensor, control card 
for lighting and AC. 
 

6 Maintenance 
and Operational 

Maintenance of the energy effi-
ciency implementation as part of 
efforts on achieving the opera-
tional green hotel and the mainte-
nance of the equipment and system 
supporting the hotel facilities for 
the realization of an environmen-
tally friendly hotel. 
 

Provides an operational and maintenance 
guide for the whole AC system (Chiller, 
Air Handling Unit and Cooling Tower) for 
the employees. 
Provides guide books in the context of so-
cializing the energy saving feature for the 
customers (dimmer). 
Provides periodic maintenance for the 
transportation system inside the building 
(based on reports) ex: elevator. 
Provides periodic maintenance for the 
clean and dirty water transportation 
(pump). 
Provides periodic maintenance for the 
backup power generator (if available). 
 

7 Renewable En-
ergy Sources 

Renewable Energy Sources is 
relevant with the usage of the al-
ternative energy sources such as 
water, geothermal energy, solar 
power, wind power and the use of 
biomass. 
 

Using a renewable energy sources and 
other alternative such as water, geothermal, 
solar and biomass for the building’s site. 

8 Sheathing of 
Buildings 

Sheathing of buildings is one of 
the method for conserving the en-
ergy, the sheathing is expected to 
reduce the energy load of a build-
ing 

The hotel implements energy conservation 
through the use of sheathing of buildings 
inside the framework in order to reduce the 
burden of air conditioning. 
 

Source: Green Hotel Award Indicator composed by Indonesian Ministry of Tourism and Creative 
Economy 

Research findings on Efforts Priority 
of the Green Hotel Applications in Ma-

japahit Hotel Surabaya 
 
 The weighing process and consis-
tency test results from the main criteria. 

 From the AHP calculation with 
the help of Expert Choice 11, the 
weighing result for the 8 (eight) crite-
ria priority is as follows.
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Priorities with respect to:
Goal: The Efforts to Achieve Green Hotel

Energy Conservation ,212
Minimum Energy Performance ,086
Commissioning and Re-commissioning ,097

Lighting Performance ,067
Energy Monitoring and  Supervision ,126

Maintenance and Operational ,336

Renewable Energy Sources ,032

Sheathing of Buildings ,044

Inconsistency = 0,07
    with 0 missing judgments.  
Figure 2:. Priorities and Consistency from the Main Criteria 
Source: Questionnaire Data processed with Expert Choice 11 
 
 Based on the calculation using the 
Expert Choice 11 program, the weigh-
ing for each criterion in an effort to 
achieve the green hotel status accord-
ing to the indicator in Green Hotel  
Awards (GHA) can be seen in the fig-
ure above. This calculation is expected 
to help the Majapahit Hotel manage-
ment to act in accordance with the cri-
teria that has been prioritized in order 
to achieve the green hotel standard. 
The criteria of ‘Maintenance and Op-
erational’ with a weight value of 0,336 
which is the highest value of all criteria. 
The observation in the Majapahit Hotel 
shows that the green hotel implementa-
tion can be done accurately when the 
hotel condition is ideal when the Main-
tenance and Operational sectors work 
properly. 
 
 This criterion has 5 (five) sub cri-
teria, which are: 
 

 ‘Provides periodic maintenance 
for the backup power genera-
tor’, the weight value for this 

sub criterion is 0,437 which is 
the highest value within this 
criterion. 

 ‘Provides periodic maintenance 
for the clean and dirty water 
transportation’, the weight 
value for this sub criterion is 
0,258 

 ‘Provides an operational and 
maintenance guide for the 
whole AC system (Chiller, Air 
Handling Unit and Cooling 
Tower)’, the weight value for 
this sub criterion is 0,157. 

 ‘Provides guide books in the con-
text of socializing the energy 
saving feature for the customer’, 
the weight value for this sub 
criterion is 0,098. 

 ‘Provides periodical maintenance 
for the transportation system 
inside the building (based on 
reports ex: elevator).” the 
weight value for this sub crite-
rion is 0,050 which is the low-
est value within this criterion. 
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c. Provides periodical maintenance for the transportation system inside the building (based on reports ex: elevator).
d. Provides periodic maintenance for the clean and dirty water transportation

Goal: The Efforts to Achieve Green Hotel
Priorities with respect to:

>  Maintenance and Operational

e. Provides periodic maintenance for the backup power generator

Inconsistency = 0,07
with 0 missing judgements.

a. Provides an operational and maintenance guide for the whole AC system (Chiller, Air Handling Unit & Cooling Tower)
b. Provides guide books in the context of socializing the energy saving feature for the customer

 
Figure 3: Weighting result for sub criteria within the  
Maintenance and Operational criterion 
Source: Questionnaire Data processed with Expert Choice 11 

 The criteria of ‘Energy Conserva-
tion’ with a weight value of 0,212. 
The energy conservation effort in Ma-
japahit Hotel is carried out by doing an 
educational conservation energy cam-
paign for the employees and customers 
without compromising customers’ 
convenience. This criterion has 9 (nine) 
sub criteria, which are: 
 

 ‘Having an educational energy 
saving campaign for the em-
ployee’ the weight value of this 
sub criterion is 0,231 which is 
the highest value within this 
criterion. 

 ‘Having an educational energy 
saving campaign for the cus-
tomer’ the weight value of this 
sub criterion is 0,171. 

 ‘Using energy efficient appliances 
(with an eco-label indicator)’ 
the weight value of this sub cri-
terion is 0,117. 

 ‘The hotel has to have a team that 
ensures the conservation of en-
ergy usage on a regular basis’ 

the weight value of this sub cri-
terion is 0,102. 

 ‘The existence of reward and pun-
ishment in the implementation 
of energy conservation’ the 
weight value of this sub crite-
rion is 0.092. 

 ‘The use of the latest technology 
(such as Green Button, etc.)’ 
the weight value of this sub cri-
terion is 0,090. 

 ‘Showing the electrical energy 
consumption for 12 months.’ 
the weight value of this sub cri-
terion is 0,081. 

 ‘Owns an evaluation of State 
Power Company (PLN) pay-
ment rate’ the weight value of 
this sub criterion is 0,079. 

 ‘The hotel provides a letter con-
taining a statement of commit-
ment from the management in 
the implementation of energy 
conservation’ the weight value 
of this sub criterion is 0,036 
which is the lowest within this 
criterion. 
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Priorities with respect to:
Goal: The Efforts to Achieve Green Hotel
>  Energy Conservation

a. The hotel provides a letter containing a statement of commitment from the management in the implementation of energy conservation ,036
b. The hotel has to have a team that ensures the conservation of energy usage on a regular basis ,102
c. The existence of reward and punishment in the implementation of energy conservation ,092
d. Showing the electrical energy consumption for 12 months  ,081
e. Owns an evaluation of State Power Company (PLN) payment rate  ,079
f. The use of the latest technology (such as Green Button, etc.)  ,090
g. Using energy efficient appliances (with an eco-label indicator)  ,117
h.Having an educational energy saving campaign for the employee  ,231
i. Having an educational energy saving campaign for the customer  ,171

Inconsistency = 0,09
with 0 missing judgements.  

 
Figure 4: Weighting result for the sub criteria within  
the Energy Conservation criterion 
Source: Questionnaire Data processed with Expert Choice 11 

 
The criteria of ‘Energy Monitoring and 

Supervision’ with a weight value of 
0,126. 

 
 Majapahit Hotel has done an en-
ergy monitoring and supervision for 
the usage of hotel facilities such as 
elevators and other supporting facili-
ties. The periodic monitoring is sup-
ported with the use of equipment based 
on BAS (Building Automation System) 
that facilitates technicians in conduct-
ing the supervision systematically. 
 
 
 
 

 
This criterion has 2 (two) sub criteria, 
which are: 
 

 ‘Monitoring mechanism for air-
conditioning, light and socket, 
and other loading systems (ele-
vators, emergency stairs, and 
corridors)’ the weight value of 
this sub criterion is 0,750 
which is the highest value. 

 ‘Monitoring implementation us-
ing the Building Automation 
System (BAS) such as light 
sensor, control card for lighting 
and AC’ the weight value of 
this sub criterion is 0,250.
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Priorities with respect to:
Goal: The Efforts to Achieve Green Hotel
>  Energy Monitoring and Supervision

a. Monitoring mechanism for air-conditioning, light and socket, and other loading systems (elevators, emergency stairs, and corridors) ,750
b. Monitoring implementation using the Building Automation System (BAS) such as light sensor, control card for lighting and AC ,250

Inconsistency = 0,
with 0 missing judgements.  
 
Figure 5: Weighing result for the sub criteria within the  
Energy Monitoring and Supervision criterion 
Source: Questionnaire Data processed with Expert Choice 11 
 
 

The criteria of ‘Commissioning and 
Re-commissioning’ with a weigh value 

of 0,097. 
 
 Commissioning and re-
commissioning is a periodic evaluation 
for the equipment performance such as 
MVAC, for example the chiller ma-
chine, if there is any discrepancy in the 
function and performance then a re-
commissioning will be needed. This 
criterion has 2 (two) sub criteria, which 
are: 
 

 ‘Conducting a commissioning or 
evaluation periodically for the 
maximum of three years’ the 
weight value of this sub crite-

rion is 0,667, which is the 
highest score. 

 ‘Conducting an evaluation with 
the goal of improving the main 
MVAC (Mechanical Ventila-
tion and Air Conditioning) 
equipment’ the weight value of 
this sub criterion is 0,333. 

 
The criteria of ‘Minimum Energy Per-
formance’ with a weight value of 0,086. 
 
 The observation at Majapahit Ho-
tel shows that this criterion sits in the 
fifth place and is caused by the fact 
that there has not been any penalty 
given by the government when the 
electrical usage of a hotel exceeds the 
standard of 350 Kwh/m2. 
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Priorities with respect to:
Goal: The Efforts to Achieve Green Hotel
>  Commissioning and Re-Commissioning

a. Conducting an evaluation with the goal of improving the main MVAC (Mechanical Ventilation and Air Conditioning) equipment ,333
b. Conducting a commissioning or evaluation periodically for the maximum of three years ,667

Inconsistency = 0,
with 0 missing judgements.  
 
Figure 6: Weighing result for the sub criteria within the  
‘Commissioning and Re-commissioning’ criterion 
Source: Questionnaire Data processed with Expert Choice 11 
 
This criterion has 2 (two) sub criteria 
which are: 

 ‘Showing the IKE (Energy Con-
sumption Intensity) scores for 
12 months which should be 
within the standard of 350 
kwh/m2 per  

 
 

 year’, the weight value of this sub 
criterion is 0,750, which is the 
highest score. 

 ‘Showing the IKE score for other 
energy’, the weight value of 
this sub criterion is 0,250, 
which is the lowest score.

 
Priorities with respect to:
Goal: The Efforts to Achieve Green Hotel
>  Minimum Energy Performance

a. Showing the IKE (Energy Consumption Intensity) scores for 12 months which should be within the standard of 350 kwh/m2 per year  ,750
b. Showing the IKE score for other energy   ,250

Inconsistency = 0,
with 0 missing judgements.  
 
Figure 7: Weighing result for the sub criteria within the       
‘Minimum Energy Performance’ criterion 
Source: Questionnaire Data processed with Expert Choice 11 
 
 The criteria of ‘Lighting Perform-
ance’ with a weight value of 0,067. 
Lighting performance is focused on the 
performance of lighting conservation, 
in order to reduce the electricity usage. 
 

 
This criterion has 2 (two) sub criteria 
which are: 

 Performance designation of the 
team based on the energy con-
servation of the lighting sys-
tem’ the weight value of this 
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sub criterion is 0,857 which is 
the highest value. 

 ‘Energy conservation by using a 
natural lighting system’ the 

weight value of this sub crite-
rion is 0,143 which is the low-
est value.

 

Priorities with respect to:
Goal: The Efforts to Achieve Green Hotel
>  Lighting Performance

 
a. Performance designation of the team based on the energy conservation of the lighting system ,857
b. Energy conservation by using a natural lighting system  ,143

Inconsistency = 0,
with 0 missing judgements.

 
Figure 8: Weighing result for the sub criteria within the  
‘Lighting Performance’ criterion 
Source: Questionnaire Data processed with Expert Choice 11 
 

The criteria of ‘Sheathing of Build-
ings’ with a weight value of 0,044 

 
 The Majapahit Hotel is planning 
to renovate the building envelope. 
From the material selection process, 
there are two possibilities of sheathing 
material that can be used, the first ma-
terial is glass and the second choice is 
bricks. Glass is considered as a sheath-
ing material due to its hot nature to 
spread the heat. While the bricks came 
into consideration due to its ability to 
absorb heat because of its cold nature. 
This criterion is not a main priority as 
it will not be an easy task to modify an 
existing building structure. 
 
The criteria of ‘Renewable Energy 
Sources’ with a weight value of 0,032, 
which is the lowest value of all the cri-
teria. 
 

The renewable energy sources is a cri-
terion with the lowest priority due to 
its complicated implementation, espe-
cially when the application for these 
alternative resources such as geother-
mal energy, solar energy, wind, and up 
to biomass, requires the addition of 
building infrastructure. The hotel man-
agement finds it difficult in actualizing 
the idea due to the financial ability. 
 

Conclusion 
 
 The IKE standards score for Ma-
japahit Hotel Surabaya is 347,60 
Kwh/m2, which means that Majapahit 
Hotel is within the category for hotels 
with a good energy efficiency, in ac-
cordance with the the government’s 
standard.  
 
 According to the data, the re-
searcher is doing an observation on 
various efforts that has been done by 
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the management of Majapahit Hotel in 
order to be included in that level of 
category, and below are some of the 
main priority activities of the Hotel 
Majapahit management. 
 
 ‘Maintenance and Operational’ is 
their main activity with a weight value 
of 0,336. This effort is supported with 
sub-activities such as ‘Provides peri-
odic maintenance for the backup power 
generator’ which has the highest sub 
criterion weight value for this criterion 
of 0,347. 
 
 The activity of ‘Energy Conserva-
tion’ has a weight value of 0,212, and 
it is supported by the sub activity of 
‘Having an educational energy saving 
campaign for the employee’ which has 
the highest sub criterion weight value 
for this criterion of 0,231. 
 
 The activity of ‘Energy Monitor-
ing and Supervision’ which has a 
weight value of 0,126 is supported by 
the sub activity of ‘Monitoring mecha-
nism for air-conditioning, light and 
socket, and other loading systems (ele-
vators, emergency stairs, and corri-
dors)’ which has the highest sub crite-
rion weight value for this criterion of 
0,750. 
 
 The activity of ‘Commissioning 
and Re-commissioning’ with a weight 
value of 0,097 is supported by the sub 
activity of ‘Conducting a commission-
ing or evaluation periodically for the 
maximum of three years’ which has 
the highest sub criterion weight value 
for this criterion of 0,667. 
 
 The activity of ‘Minimum Energy 
Performance’ with a weight value of 
0,086 is supported by sub activity of 
‘Showing the IKE (Energy Consump-

tion Intensity) scores for 12 months 
which should be within the standard of 
350 kwh/m2 per year’ which has the 
highest sub criterion weight value for 
this criterion of 0,750. 
 
 The activity of ‘Lighting Per-
formance’ has a weight value of 0,067 
and it is supported by sub activity ‘Per-
formance designation of the team 
based on the energy conservation of 
the lighting system’ which has the 
highest sub criterion weight value for 
this criterion of 0,857. 
 
 The activity of ‘Building Enve-
lope’ with a weight value of 0,044 is 
not considered as priority because 
there will be too many complications 
in trying to modify an existing building 
structure. 
 
 The activity of ‘Renewable En-
ergy Sources’ with the lowest weight 
value of 0,032 is also not considered as 
priority because the application of this 
criterion is too complicated and expen-
sive. 
 

Suggestions 
 

 There are few things that should 
be optimized for the better application 
of the Green Hotel Management later 
in the future: 
 

 The government should give strict 
sanctions for hotels in Indone-
sia which have a value of IKE 
above the energy conservation 
threshold. The reward and pun-
ishment concept needs to be 
implemented so that it can mo-
tivate other hotels in following 
the steps that have been taken 
by Majapahit Hotel to earn a 
good IKE score. 
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 The coverage of Green Hotel 
Award Indonesia should be 
broadened so that it will not 
only affect the starred hotels 
but also the non-starred/budget 
hotels throughout Indonesia. 
Cooperation with national and 
local media is also needed so 
that the message of this activity 
can be conveyed to the public 
with ease.  

 The Government is suggested to 
give their utmost support to the 
Majapahit Hotel management 
in order to participate in the 
ASEAN Green Hotel Award. 
When conducting observations, 
the researchers get the impres-
sion that Majapahit Hotel was 
not receiving enough support 
from the Government as they 
were supposed to. Should that 
be really the case then it is very 

unfortunate for them as by par-
ticipating on the awards, Maja-
pahit Hotel will gain new in-
sight and experience that can be 
shared with other hotels in In-
donesia so that in the future 
more and more hotels from In-
donesia can participate in the 
awards. 

 The researchers suggest another 
research related to the Green 
Hotel management to be con-
ducted. However, this new re-
search has to have much 
broader samples from starred 
hotels to budget hotels. The re-
sult of this further study is ex-
pected to reflect the condition 
of the application of Green Ho-
tel management throughout In-
donesia. 
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Abstract 
 

The paper aims to explore how innovation could be applying into process reengineer-
ing in organization of high school. Organizational innovation usually includes change 
within some complex processes. Those of processes are also throughout organization 
different functions such as R&D, purchasing, manufacturing, assembling, quality, de-
livering, financial and marketing. The managers or leaders have to control those proc-
esses what they need, or what they do not need. That is about an organization how to 
applying the concept of innovation and reengineering into the organizational man-
agement. The paper is using a real case of practical training hotel which belongs to an 
Industrial & Commercial Vocational High School in Taiwan. Through a qualitative 
approach of participant observation, we find the results are organizational innovation 
should consider about the people (workers or employee) how to manage process ac-
tively, as well as using suitable information technology (IT) within management of 
process. And then make people, process, and information technology work together 
under applying innovation. 
 
Keywords: Case study, Hotel, Innovation, Organization, Process reengineering

Introduction 
 

 The practical training hotel is sub-
ordinated in an institute. Which is not all 
of schools are within a subordinated in-
stitute, especially in high school of Tai-
wan. The practical training hotel subor-
dinates in high school that means the 
organizational management has to con-
sider educational and industrial proc-

esses at the same time. For example, the 
booking process is beginning from the 
information of web site, tourist accord-
ing to the information and booking 
processes to book a room by email or 
telephone. And then tourist remits 
money to the account of bank of practi-
cal training hotel.  After the remittance, 
the room thus booked and confirmed by 
tourist and manager of front desk, we 
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called that is a complete process of res-
ervation. But, how about the cash flow 
after the money was remitted by tourist? 
In the most of practical training hotel is 
not working by an individual organiza-
tional framework. They usually work 
with the school’s organizational frame-
work. The cash flow is beginning practi-
cal training hotel, which is style of hos-
pitality industry, but cash and financial 
management is conducted by accounting 
department, which is style of school. 
Two of styles are throughout whole or-
ganizational functions with each other, 
from tourist to manager of front desk, 
leader of practical training hotel, and 
then to accounting department, finally 
reported by accounting department to a 
school principal. 
 
 This is one of traditional problems 
in managing process. The problem of 
management process is designed for or-
ganizational requirements. Usually, or-
ganizational requirements are created by 
different departments or operating units, 
and even some of specific projects as 
well. However, most of managing proc-
esses are not working by alone depart-
ment or company. They are working by 
different organization functions. And 
these functions are R&D, purchasing, 
manufacturing, assembling, quality, de-
livering, financial or marketing. The or-
ganization functions make the process 
not works alone but multiple connec-
tions. To implement a customer relation-
ship management (CRM) model ex-
plains how multiple connections are im-
portant when organization works with 
people, process, and technology (Chen, 
2003).  
 
 To make process more effective-
ness and efficiency, it usually relates to 
a process how to design or radical 
change by people and technology when 

organization needed, therefore, a well-
known approach of process redesigned 
and innovation thus called business 
process reengineering (BPR) (O'Neill, 
1999).  However, an innovation of proc-
ess is not working alone but also work-
ing with specific goals, actions, teams, 
and results in organization (O’Sullivan, 
2009).  
 
 The paper aims to explore how in-
novation could be applying into process 
reengineering in organization of high 
school. The major reason is the problem 
of innovation process is designed or 
radical change for organizational re-
quirements. However, what is the organ-
izational requirement for the practical 
training hotel? And the practical training 
hotel how to applying innovation into 
process reengineering? Therefore, the 
innovation process is becoming an im-
portant issue to explore for academic 
and industry.  
 

Innovation and organizational           
innovation 

 
 What is innovation? A clearly defi-
nition of innovation has discussed by  
O’Sullivan (2009) which is the process 
of making changes to something estab-
lished by introducing something new 
that adds value to customers and contri-
butions to the knowledge store of the 
organization. This perspective explains 
what an important role plays within or-
ganizational process. The process is a 
critical thinking of how organization to 
make something change to be more 
value-added and knowledge to custom-
ers. A more extended definition of inno-
vation by Anderson (2014) is completely 
shown below.  
 
 Creativity and innovation at work 
are the process, outcomes, and products 
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of attempts to develop and introduce 
new and improved ways of doing things. 
The creativity stage of this process re-
fers to idea generation, and innovation 
refers to the subsequent stage of imple-
menting ideas toward better procedures, 
practices, or products. Creativity and 
innovation can occur at the level of the 
individual, work team, organization, or 
at more than one of these levels com-
bined but will invariably result in identi-
fiable benefits at one or more of these 
levels of analysis. 
 
 The creativity and innovation in 
any organization are vital to its success-
ful performance (Anderson, 2014). That 
means the process will affect an organ-
izational innovation and managing per-
formances. In (Amabile, 1988) provides 
a model of creativity and innovation in 
organizations, which including four cri-
teria in the model for organizational in-
novation, it represents process manage-
ment how important for organizational 
innovation. The four criteria as below: 
 

 The entire process of individual 
creativity should be considered 
as a crucial element in the proc-
ess of organizational innovation; 

 There should be an attempt to in-
corporate all aspects of organiza-
tions that influence innovation; 

 The model should show the major 
phases in the organizational in-
novation process; and 

 The model should describe the in-
fluence of organizational factors 
on individual creativity. 

 
 However, organizational innovation 
is not only applying to business, but also 
applying to school in recent years. In 
(Hsiao, 2010) describes what school or-
ganizational innovation is. There are 
seven facets of school organizational 

innovation: leadership innovation, ad-
ministration innovation, student guid-
ance and activity innovation, curriculum 
and instruction innovation, teacher pro-
fessional development innovation, re-
source application innovation, and cam-
pus construction innovation. Those fac-
ets of school organizational innovation 
are also applying as validation of as-
sessment indicators for universities and 
institutes of technology (Chen, 2010).  
 
 An organisational management of 
technological and vocational schools on 
innovative performance has been dis-
cussed by Chou (2010). In their research 
results that shown innovative manage-
ment, performance orientation, profes-
sional orientation and innovative orien-
tation are important factors affecting in-
novative climate. In innovative climate, 
innovation leadership and work auton-
omy have a significant influence on in-
novative performance. In innovative 
management, interpersonal orientation, 
performance orientation and innovative 
orientation are important characteristics 
that affect innovative performance. 
 
 In Chang’s (2011) analysis of hier-
archical regression revealed that there is 
a partial moderator effect for the support 
for innovation and organizational learn-
ing in the relationship between trans-
formational leadership and organiza-
tional innovation. The results indicated 
that a better innovative effect occurs 
when school principals used the strate-
gies of transformational leadership. 
Given limited resources and time, the 
principals, in addition to using the trans-
formational leadership, could also pro-
mote organizational learning and sup-
port for innovation side-by-side. 
 
 In short, the literature reviewing 
works are explained what reasons are 



 
The International Journal of Organizational Innovation Vol 9 Num 1 January 2017 - Section C. 

 
66 

organization innovation is working with 
people, process, and technology. And 
especially, organization innovation is 
not working alone but also working with 
specific goals, actions, teams, and re-
sults in organization (O’Sullivan, 2009). 
Following session will propose a 
framework to explore how to applying 
innovation into process reengineering. 
 

Applying innovation into process       
reengineering 

 

 In principle, organizational innova-
tion is an incorporating process as ideas 
toward better procedures, practices, or 
products. And those of procedures, prac-
tices, or products are the results of or-
ganizational innovation. Therefore, they 
could be formulated as an operational 
system. That means organizational inno-
vation could be looked as managing 
process. Figure 1 is a proposed frame-
work for exploring how to applying in-
novation into process reengineering. 

 
 

 

 
Figure 1.  A framework of applying innovation into process reengineering 

 
 Organizational innovation is cre-
ated by organizational requirements. 
And the organizational requirements are 
sometime consider about management 
change or performance’s improvement. 
Business process reengineering (BPR) is 
said to be a new approach for the proc-
ess management that brings radical 
change (improvement) in organizational 
performance (Chen, 2010). Therefore, 
we use this concept into our design 
framework of applying innovation into 
process reengineering. There are three 
phases designed into the framework for 
applying innovation into process reengi 

 
neering, which are phases of input, sys-
tem, and output.  
 
The first phase: input. 
 
 According to (Chen, 2003) pro-
posed perspective that organizational 
works within people, process, and tech-
nology. That is the essential elements for 
working a normal organization. The or-
ganizational framework is building by 
different managing requirements. Those 
of different managing requirements are 
designed to different functions. And the 
functions are team work under a com-
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mon goal. And this goal is collecting all 
of efforts from different team members. 
Although, each team member working 
by individual action or thinking. How-
ever, their individual action is working 
by an incorporating objective by team 
leader, or manager of department. That 
is meaningful integration for an organ-
izational operation. And this operation is 
complex by process. Each process works 
through whole organizational functions. 
The process is important but is easy ig-
nored as well. Therefore, the process 
reengineering is necessary scanned be-
fore organization want to change or ap-
plying innovation.  
 
The second phase: system operation. 
 
 According to O’Sullivan (2009) 
proposed perspective that innovation of 
process is not working alone but also 
working with specific goals, actions, 
teams, and results in organization. 
Therefore, we have to thinking an organ-
izational operation is constructing by the 
specific goals, actions, teams, and re-
sults. The specific goals usually under-
pinned a vision of company or institu-
tion; sometime we extended to an or-
ganization. Goal is able to segmented 
different plans. And different plans are 
also can divided to different strategic 
actions, under those of different actions; 
each team member should be working 
together, and toward the common final 
position. The system operation is think-
ing about how an organization can work 
together. 
 
The third phase: output. 
 
 According to Hsiao (2010), Chen 
(2010), Chou (2010), and Chang (2011) 
proposed perspectives that school organ-
izational innovation is contenting seven 
facets of school organizational innova-

tion: leadership innovation, administra-
tion innovation, student guidance and 
activity innovation, curriculum and in-
struction innovation, teacher profes-
sional development innovation, resource 
application innovation, and campus con-
struction innovation. Therefore, the pro-
posed framework is considered to use 
this point as the evaluation of applying 
innovation into process reengineering. 
A Case Study - Practical Training Hotel 
  
 In this section is to answer two 
questions which we ask previous con-
tents. The first question is what the or-
ganizational requirement for the practi-
cal training hotel is. And how is the 
practical training hotel applying innova-
tion into process reengineering. There-
fore, the innovation process is can be 
explored for academic and industry.  
 

Data Collection 
 
 The case study is a way to explore 
the context of why and how (Yin, 2003), 
therefore, the practical training hotel is 
used to as a case to discuss and under-
stand how innovation applying into 
process reengineering in organizational 
of Industrial & Commercial Vocational 
High School. In the paper is using ob-
servation approach for data collection. 
The participant - observation method is 
used for understanding what happen in 
the educational events (Bassey, 1999). 
In the other hand, the paper also uses 
approach of face-to-face interview to 
collect more detailed evidences. This 
way is enhanced when different perspec-
tives exist.  
 
 The Industrial & Commercial Vo-
cational High School is located at south 
of Taiwan, it is traditional high school. 
Their school belongs to public high 
school, and they also have well reputa-
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tion in Ping-Tung County. They con-
structs their distinguishing features in 
different kinds of teaching and learning 
methods, especially, they doing their 
efforts on enhancing students’ practical 
skills, knowledge, attitudes. The school 
has built a practical training hotel for 
training students’ practical experiences, 
and also provides recommendation ser-
vices for tourists who travel to well-
known destination of Kenting town, 
where is at tourist resort in Ping-Tung 
County. Therefore, the practical training 
hotel is called Kenting culture resort for 
tourists or travel industry.  
 

Data Analysis 
 
 The framework of applying innova-
tion into process reengineering is using 
to analyse what happen in the case.  
 
There are three phases such as following 
descriptions. 
 
The first phase: input. 
 
 This phase is to scan people, proc-
ess, and technology how work together 
in the practical training hotel. In part of 
participant observation, the practical 
training hotel belongs to the organiza-
tional framework of high school, they 
are not independent department. That 
means all of staffs have to follow the 
rules management as an employee who 
work as industrial style. They also use 
computer as recording tool to collect, 
store, and use some of information when 
they need. 
 
 The operation process is cross from 
industrial style to system of school ad-
ministration. In this part is more differ-
ent then the industry. Which is about a 
decision-making model, we call flexibil-
ity. Because in the system of school ad-

ministration is always according to the 
regulations and announced information 
such as price of room. However, in dif-
ferent seasons such as low and peak rea-
son, the price of room is flexible. The 
industrial style is usually according to 
the situation of low reason or period to 
change the price. That is related to the 
production’s rate for hotel. If the man-
ager cannot flexible to change the price 
when low period coming, the room is 
still not sale, the room will become one 
kind of inventory. 
 
 In the practical training hotel, many 
managing processes are cross into dif-
ferent functions in system of school ad-
ministration. Those processes are includ-
ing purchasing, marketing, and account-
ing. There all are under the system of 
school administration. The managing 
process is originally beginning on prac-
tical training hotel, and then work com-
pleted at the specific department. Some 
of process is work by computer, but 
some of work without computer. Their 
management information system is not 
fully completed integrated. For example, 
all of booking process is part of using 
computer in the booking process. The 
booking process is not directly auto-
matic from web site to front desk. This 
is not about the electronic commerce 
(EC), but for process management. 
 
The second phase: system operation. 
 
 After scanning people, process, and 
technology, next, the approach of face-
to-face interview is to collect more de-
tailed evidences. The interviewee is a 
woman who has prepared some of in-
dustrial experiences in a famous hotel in 
Taichung.  She returned Ping-Tung is 
the reason that here is her hometown. 
Her responsibility is to make sure each 
customer can serve and arrange to a 
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suitable room. Her working is arranged 
to middle shift from 4 pm to 12 pm.  
This period is cover busy and low busy 
term. Most of customer asked that the 
price is can cheaper than normal term or 
not. Because we coming later and will 
over a night just few hours. She said if 
she answers yes, which will be different 
announced price. The accounting de-
partment will not be accepted the 
changed price, due to the regulations of 
accounting management. Therefore, she 
has to trade off how to do is batter for 
customer and accounting regulations. 
Accounting process is original begin-
ning from customers booking a room. 
The customers make sure with staff of 
front desk. The staff according to the 
booking information to arrange a suit-
able room for customers, and then 
checks the price and records this trans-
action into computer. Weekly and 
monthly, all of transactions will collect 

together to accounting department, and 
then finally reported to principle.  
 
The third phase: output. 
 
 After the interview, we brief to 
draw the booking process as Table 1. 
The booking process looks simply, but 
actually not. It is a long and complex 
process. The original process is across 
organizational functions which including 
practical training hotel, counsellor office, 
accounting department, and finally 
stopped by principle. The original proc-
ess is really inflexible. The reason is ac-
counting department has to according to 
the announced price to make sure how 
many rooms have been sale.  
 
 Therefore, an idea for renewing 
process is considered to give authoriza-
tion. 

 
 

Table 1.  The booking process across practical training hotel and                              
system of school administration 

 
process practical 

training 
hotel 

counsellor 
office 

accounting 
department 

principle 

find the information on web site ■    
customers make sure with staff of 
front desk 

■    

front desk reply ok or not ■    
customer remits the money ■    
hotel receives the remittance  ■  ■  
front desk reports to counsellor 
office 

 ■ ■  

leader reports to accounting de-
partment 

  ■  

accounting department makes sure 
the number is correct or not 

if incorrect return 
■  

accounting department reports to 
principle 

   ■ 

Original process if incorrect 
Renewed process to give authorization 
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That means staff can make the decision 
directly due to authorization if custom-
ers come in the low period of time. This 
change affects the deciding and booking 
process. The change is more catch up 
with customers need. And approach or-
ganizational innovation within process 
reengineering. 
 

Conclusions 
 

 The paper has explored what is the 
organizational requirement for the prac-
tical training hotel. Through a really 
case has found the answer is to catch up 
with customers’ need, even they are an 
Industrial & Commercial Vocational 
High School. Because, practical training 
hotel within half industrial style, there-
fore, they also have to approach the cus-
tomers need.  
 
 The practical training hotel is to 
applying innovation into process reengi-
neering. This is given when staff can 
make the decision directly due to au-
thorization if customers come in the low 
period of time. That means organiza-
tional change affects the process reengi-
neering. 
 
 Therefore, the paper finds the re-
sults are organizational innovation 
should consider about the people (work-
ers or employee) how to manage process 
actively, as well as using suitable infor-
mation technology (IT) within manage-
ment of process. And then make people, 
process, and information technology 
work together under applying innovation. 
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Abstract 
 

The valuation of the stock price by the company that doing an IPO is required, al-
though the stock price at the time of the IPO is ultimately determined by agreement 
between the company and the underwriters. The objectives of this study were analyz-
ing the fair prices of stock companies doing IPOs in 2000 - 2014 with a PER valua-
tion method and to analyze differences in fair prices of stock  based on  valuation by 
the stock price at the time of IPO and then to analyze whether differences in prices 
that occurred because of differences underwriter. Research conducted on 240 compa-
nies which doing an IPO in 2000-2014 and to valuing the fair price of stock with PER 
method used ratio that describes the ratio between the stock price and net profit in a 
year that has been produced by the company. The results showed that 65% of the 
stock price at the time of the IPO lower compared with fair price of stock based on 
valuation. The difference between the stock price at the time of the IPO with fair price 
of stock is significantly. Each underwriter will produce different levels of price differ-
ences. 
 
Key word :  Valuation, Price Difference, Underwriter 
 
(Editor's Note: The text of this article is formatted in a single column for easier read-
ing of the complex formulas it contains.) 
 
 

Introduction 
 
 The funding of companies divided into two groups: internal financing and exter-
nal financing. Research conducted by Singh and Hamid (1992) in Singh (1995) states 
that companies in developing countries prefer external funding by issuing shares 
rather than debt to finance the company.  
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 The Company will conduct an IPO will appoint securities firms that serve as un-
derwriters, supporting professional and supporting institutions. Supporting profes-
sional and supporting institutions function to help prepare various documents of emis-
sions for the purposes of the IPO, one of which is to make the financial statements. 
The financial statements, management companies can find out the fair stock price of 
his company. Kim and Ritter (1999) has assessed the stock price or valuation, and has 
resulted in the conclusion that the Price-Earnings (P/E) is the best method of stock 
valuation. However, stock prices are reasonable calculation results may not necessar-
ily be used as the IPO price since the IPO price is a price agreement between the un-
derwriter with the company issuing the stocks. The Decree of  (SK)  Bapepam No. 
Kep 01 / PM / 1988 Article 11 states that underwriter participate in determining stock 
prices in the primary market. Ritter (1987) suggests it is important for underwriters set 
the right price while Baron and Holmstrom (1980) argued that the conflict of interest 
between the underwriter and the company's lead underwriter sets a price below the 
price should be.  
 
 One of the phenomena that occur on the IPO pricing is the IPO lower than the 
fair stock price in accordance with the company's value (positive price difference). 
Baron (1982) considers the Underwriters have more information about the capital 
market, while the issuer is a party that does not have a capital market information. 
Underwriters use the information possessed to make optimal IPO price deal for him, 
ie prices and minimize risks when the stocks are not sold out. Due to lack of informa-
tion the issuer, then the issuer receives such a cheap price for a stock offering.  
 
 Research assessment fair stock price at the time of the IPO conducted by RJ 
(2013) on the separation PT Waskita Karya (Persero) Tbk is an IPO on December 19, 
2012. Based on Relative Valuation method Price Earning Ratio (PER) resulted in fair 
value of stock of Rp. 488 per share, while the stock price at the time of the IPO is Rp. 
380. Thus, the objectives of this study were: (1). Analyzing the fair prices of stock 
companies doing IPOs in 2000 - 2014 with a PER valuation method; (2) to analyze 
differences in fair prices of stock  based on  valuation by the stock price at the time of 
IPO, and (3) to analyze whether differences in prices that occurred because of differ-
ences underwriter. 
 

Literature Review 
 

Process Public Offering (Go Public) 
 

 Public Offering is offering an activity offering or other securities undertaken by 
the Prospective Listed Company to sell stocks or securities to the public by the system 
regulated by the Capital Market Law and the Implementation Regulations. In the pub-
lic offering, Prospective Listed Company should conduct internal preparation and 
documents in accordance with the requirements of the Public Offering, as well as 
meet the requirements set by the OJK.  
 

Stock Price Valuation 
 

 Valuation stock is the process of determining what a reasonable price of stock 
that is produced. Investors should know how reasonable price or intrinsic value of a 
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stock before deciding to invest in the stock. In assessing the fair price of stocks there 
are a variety of approaches, including the approach to Price Earning Ratio (PER). Ac-
cording to Damodaran (2012): 
 
Po = EPS1 x Price Earning Ratio 
Where : EPS1 = Earning Per Share following year using formula :  
 

 
And growth: 
  
g = (1 – Payout Ratio) x ROE 
Where : ROE = Return On Equity  
 
Payout Ratio = Dividend Ratio  
 
 Firth (2008) conducted a study assessment IPO stock price with a sample of 
companies that did an IPO in 1992-2002 in China. The results showed that the stock 
assessment by using price-earnings multiples could significantly explain the strength 
in the creation and delivery of information about the quality of the company when de-
termining the IPO price. It occurs when the China Securities and Regulatory Commis-
sion in 1999 issued guidelines in approving a request to do an IPO. Berkman (2000) 
using the method of valuation on a price earning a new sample of 45 companies listed 
on the New Zealand Stock Exchange and the results showed that the price earnings 
has an accuracy of about 70% in assessing stock prices. Temporary Rajib and Sahoo 
(2013) examined the P / E of 120 companies that did an IPO in India during the pe-
riod 2002-2007. Having regard to comparable companies from the same industry, the 
result obtained is that the characteristics of income and return on net assets provide 
the most efficient results are used to evaluate the IPO price. Valuations tend to be 
more accurate, ie 77.5%. 
 

Asymmetric Information 
 
 Asymmetric information is a condition in which the information is owned by the 
management of a company is not the same as the information held by the investor. 
Discussion asymmetric information initiated by Akerlof (1970), which states that in a 
market where there is asymmetric information, the average value of a commodity 
tends to go down, even for goods that are classified as good quality. Sellers who do 
not intend either going to cheat buyers by giving the impression that the goods it sells 
good, this case raises the Adverse Selection. Thus, many buyers avoid scams refuse to 
execute transactions in a market like this, or refuse to spend big money in the transac-
tion. As a result, sellers are really selling good stuff becomes not sell because it's rated 
by the buyer, and ultimately the market will be filled by poor quality goods. 
 
 According to Myers and Majluf (1984), there is asymmetric information between 
managers and investors, managers have more complete information about the condi-
tion of the company compared with investors and research. Dierkens (1991) show that 
asymmetric information is a significant variable in the issuance of stocks. 
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 Some literature explaining the occurrence of underpricing due to their asymmet-
ric information. Model Rock (1986) suggests the presence of asymmetric information 
between investors who have information and investors who do not have the informa-
tion. While Beatty (1989) and Beatty and Ritter (1986) asymmetric information can 
occur between the issuer and the underwriter, or among investors. Model Baron (1982) 
considers the underwriters have more information about the capital market, while the 
company is a party that does not have a capital market information. Underwriters use 
the information possessed to make optimal IPO price deal for him, ie prices and 
minimize risks when the stocks are not sold out. Because companies have less infor-
mation, the company received a low price for a stock offering. The greater the uncer-
tainty about the reasonableness of the company stock price, the greater the demand for 
the services of an underwriter in pricing.  
 
 Compensation for the information provided underwriter is to allow the under-
writers to offer the initial price of the stocks below the equilibrium price. Thus, the 
greater the uncertainty the greater the risks faced by the underwriters, it will cause the 
higher-level undervalued. 
 

Research Methods 
 

 The method used is quantitative descriptive and comparative methods. The popu-
lation used is a listed company on the Stock Exchange which did an IPO process from 
2000 to the year with a number of companies as many as 284 companies. Samples 
were taken by using purposive were 240 companies that meet the criteria of data 
availability. The data used in this research is secondary data including data of a public 
company listed on the Stock Exchange by the end of 2014, the IPO date information, 
the prospectus and the closing price on the first day of secondary market (Bursa). 
Data obtained from various sources such as the Indonesia Stock Exchange (IDX), In-
donesia Capital Market Electronic Library (Icamel), Indonesia Market Quotation 
(IMQ). 
 

Fair Price of Stock 
 

 To make valuation the stock price is reasonable with PER method used ratio that 
describes the ratio between the stock price and net profit in a year that has been pro-
duced by the company.  
 

 
 
Procedure to valuation a fair price of stock : 
 
Return on Equity (ROE) is a ratio that describes the company's ability to generate 
profits by using the capital. 
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Dividend per Share (DPS) is a ratio that illustrates the company's ability to make 
payments of dividends for each share. 
 
 
         
 
 
Dividend Payout Ratio (DPR) is a ratio that illustrates the profit gained for per share 
to be paid in the form of dividends. 
 

 
Earning Growth Rate (g) is a profit level growing. 
 
 
Estimate Dividend per Share (DPS1) is a ratio that illustrates the company's ability to 
make payments of dividends that will be coming to each share.  
 
 
 
f. Estimate Earning per Share (EPS1) is a ratio that describes how large the gains 
or profits will come obtained shareholders per share to the profit growth rate of profit  
 
 
 
Discount Rate (k) 
 

 
 
Estimate Price Earning Ratio (PER) 
 

 
Fair Price  = Intrinsic Value 
          = EPS1 x Estimate PER 
 

Data Analysis Method 
 

 Data analysis was performed using independent sample t-test  between fair stock 
price with the stock price at the time of the IPO. The hypothesis of this study is 
Ho: μ1 = μ2, there was no difference in the price of x1 to x2 
Ha: μ1 ≠ μ2, there is a price difference x1 with x2 
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Statistics test : 
 
 
 
 
 
 
Test criteria: Reject Ho if t  > t table at error level α or if the level of sig <0.05. Then 
proceed with the χ2 test to test whether the difference in prices occurred on the differ-
ence underwriter with the hypothesis: 
 

Ho: No difference underwriter which difference of price 
 
Ha: There is a difference underwriter which difference of price  

 
Statistics test: 
 
 
 
 
Where:  Oij = data of observation 
                 Eij = data of expectations 
 
Test criteria: Reject Ho if χ2 > χ2 table at error level α error or if the level of sig < 
0.05. 
 

Results And Discussion 
 

 Results of the fair stock price valuation  using the PER in the company which 
doing an IPO in 2000 -2014 as shown in Table 1.  From the calculation of PER1 as a 
whole, the result that 65% of stock pricing at the time of the IPO at a price lower than 
the fair stock valuation results (positive difference price).  
 
 Many studies have shown that the valuation stock price at the time of the IPO 
tends to be lower in comparison with the fair stock price valuation as Paramitha (2013) 
who conducted a study of 54 companies that did IPOs during the years 2008-2012 by 
the method of Real Options found that 47 companies experienced undervalued. As 
well as on research Atmaji and Sabirin (2016), which assesses the price of stocks. 
East Java Regional Development Bank, Tbk. The results showed that the stock price 
at the time of the IPO undervalued. While studies Seesar (2012) and Lesmana and 
Sun (2013) who conducted research on stock valuation PT. Garuda Indonesia, Tbk. 
Results of both studies showed that the price of IPO stocks overpriced.  
 
 Differences in the stock price at the time of the IPO at a fair stock price valuation 
results as in Table 2. Based on Table 2 of the 240 companies that did IPOs of the year 
2000-2014, the difference fair stock price valuation results with the stock price at the 
time of the IPO range of Rp. -1004 - Rp. 11,600 with an average of Rp. USD 351 and  
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Table 1. IPO Price and Fair Price 
 

No Code Underwirter g IPO 
Price 

PER1 Fair 
Price 

1 PNBS Evergreen 0.07 100 14.39 114 
2 ASMI Kresna Graha Sekurindo 0.16 270 17.38 363 
3 BINA Buana Capital 0.07 240 30.87 274 
4 TALF Uobkayhian Securities 0.14 395 11.56 509 
5 BALI RBH OSK Securities Indonesia 0.15 400 6.32 528 
6 WTON Bahana Securities 0.23 590 20.09 894 
7 MDIA Ciptadana Securities 0.05 1,380 120.59 1,515 
8 LRNA Valbury Asia Securities 0.04 900 26.19 981 
9 DAJK Valbury Asia Securities 0.10 470 28.11 568 
10 LINK Ciptadana Securities 0.13 1,600 15.18 2,041 
11 CINT Jasa Utama Capital 0.17 330 6.44 452 
12 MGNA Panin Sekuritas 0.04 105 8.60 114 
13 BPII Danareksa Sekuritas 0.12 500 8.05 630 
14 DNAR Andalan Artha Advisindo Sekuritas 0.02 110 25.73 115 
15 TARA Sinarmas Sekuritas 0.00 106 155.14 107 
16 BIRD Credit Suisse Securities Indonesia 0.04 6,500 54.08 7,088 
17 IMPC Ciptadana Securities 0.17 3,800 10.43 5,219 
18 AGRS Indo Premier Securities 0.02 110 29.74 115 
19 IBFN BNI Securities 0.06 288 26.99 321 
20 GOLL CIMB Securities Indonesia 0.00 288 256.05 290 

Source : IDX 
  
 
standard deviation. 1162. Further testing to see the difference between fair stock 
prices valuation by the stock price at the time of the IPO. The results show a  
significance level of 0.000 which is smaller than the error rate α = 0.05 means that 
there are significant differences between the fair stock prices valuation by the stock 
price at the time of the IPO. The average difference of 351 and a positive value means 
that the average fair stock price valuation result is greater in comparison with the 
stock price at the time of the IPO. It shows the positive price difference at the time of 
pricing the IPO. 
 
 Research fair stock price valuation at the time of the IPO conducted by Riyanto 
(2013) on the separation PT Waskita Karya (Persero) Tbk is an IPO on December 19, 
2012. Based on Relative Valuation PER method produce a fair value of stocks at Rp. 
488 per share, while the stock price at the time of the IPO is Rp. 380. That happens 
positive price difference. Positive price difference also occurs in research Wet (2015) 
which suggests the occurrence of a positive difference in the company's IPO price of 
Tencent Holdings Limited (Tencent), internet and telecommunications company 
China conducted an IPO on June 16, 2004. The results show that Tencent did positive 
price difference for policy IPO allotment and as a signal of quality companies. 
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                  Table 2. Difference fair price and IPO price 
 

  N Minimum Maximum Mean 
Std. De-
viation 

Fair price – 
IPO price 

240 -1004 11600 350.73 1162.431 

Valid N (list-
wise) 

240         

Source : IDX 

 Furthermore, the analysis will be done to analyze whether the price difference 
that occurs because of differences underwriter. Underwriters are grouped into 14 
rankings. The first rank is the underwriter with the best reputation for the underwriters 
underwrite the most during the period of the study, namely the years 2000 - 2014.  
 
 While the latest rankings is the underwriter who only ever be one underwriter 
during the period of the study. From the calculation of the valuation in Table 2, data 
collection first, underwriters set the IPO stock price equal to the fair price valuation 
(Non), second, underwriters set the IPO stock price below the fair price valuation re-
sults (positive price difference) and third, underwriter which sets the stock price 
above the fair price valuation (positive price difference). Table 3 shows each under-
writer based on its ranking in produce pricing at the time of the IPO. 
 
 Then testing distinction of ranking on the underwriter to produce the price differ-
ence. The test results can be seen in the following Table 4. Table 4 indicates a signifi-
cance level of 0.004 which is smaller than the error rate α = 0:05. the conclusions that 
Ho is rejected, which means there is a difference in the yield difference underwriter 
price. Each underwriter is different in generating price difference. Prices were in 
charge at the time of the IPO is the price agreement between the company and the un-
derwriters. Model Baron (1982) considers the underwriters have more information 
about the capital market, while the issuer is a party that does not have a capital market 
information. Underwriters use the information possessed to make optimal IPO price 
deal for him, ie prices and minimize risks when the stocks are not sold out. Due to 
lack of information the issuer, then the issuer receives such a cheap price for a stock 
offering. 
 
 The theory of asymmetric information Beatty (1989) and Beatty and Ritter (1986) 
suggest that asymmetric information can occur between the issuer and the underwriter. 
Balfas (2006) says that an experienced underwriter construed as a guarantee that stock 
prices will rise and the investor will obtain capital gains (profits obtained by investors 
from the difference between the purchase price and the selling price of a stock). Chua 
(2013) suggests that it happened because the underwriter wants to maintain its reputa-
tion in the eyes of investors that the company is guaranteed at the time of the IPO will 
benefit investors. 
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         Table 3.  Underwriter and Price Difference 
 

Price Difference 
To
tal 

  
No
n 

Posi-
tive 

Nega-
tive 

 

1 2 23 0 25 
2 0 17 0 17 
3 0 15 1 16 
4 0 13 0 13 
5 3 9 0 12 
6 1 10 0 11 
7 0 16 2 18 
8 0 15 1 16 
9 0 4 2 6 
1
0 

0 25 0 25 

1
1 

0 14 2 16 

1
2 

0 13 0 13 

1
3 

0 32 2 34 

Ranking Under-
writer 

1
4 

1 16 1 18 

Total 7 222 11 240 
Source : IDX 
 
 
Table 4. Test hypothesis Underwriter and Price difference 
 

 Value df 
Asymp. Sig. (2-
sided) 

Pearson Chi-Square 48.781a 26 .004 
Likelihood Ratio 38.892 26 .050 
Linear-by-Linear As-
sociation 

.535 1 .465 

N of Valid Cases 240     
a. 28 cells (66.7%) have expected count less than 5. The 
minimum expected count is .18. 

  Source : IDX  
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Conclusion 
 

 Based on research, the assessment stock price by using the Price Earning Ratio 
(PER) produce a reasonable stock price assessment results 65% higher compared with 
the stock price set at the time of the IPO. Based on the test results, a significant differ-
ence occurs. Each underwriter will produce different levels of price difference. Un-
derwriter role in determining the price of the IPO. One side, the underwriters want to 
be selected by the company that will conduct an IPO as an underwriter  while the 
other side wants to give a guarantee to the investors to buy stocks that are guaranteed. 
 

Suggestions 
 
 The financial statements contained in the prospectus  that can be used by inves-
tors as one of the considerations in making investment decisions. It is not only the 
reputation of the underwriter should companies consider to have when going to an 
IPO, but the auditor's reputation as a body that ensures the financial statements must 
also be taken into account. So in subsequent research, it is advisable to take into ac-
count the auditor's reputation. 
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Abstract 
 

Health is the most concerned about the needs of seniors. Therefore, spa tourism with 
relieving stress is the most attractive leisure option for seniors. This study takes the 
hot spring hotels at Guanziling hot spring tourist area as the objects, and uses the ana-
lytic hierarchy process to analyze the dimensions of service quality attributes. The 
study results found that among the five major dimensions of service quality, the 
weight of “empathy” dimension is the highest. In particular, in the set of weights on 
the index entry, the weights of initiative care, transportation services, and catering 
service are at the top. It means that these three indicators showing "empathy" dimen-
sion is especially important. 
 
Keywords: hot springs; seniors leisure hotels; Delphi method; service quality 
 
 

Research Motivations and Purposes 
 

 Hot spring resources not only 
provide diversification for domestic 
tourism, but are also a selling point of 
many recreational areas and leisure 
hotels. In Challenge 2008 National 
Development Plan issued by Executive 
Yuan, “hot spring hotel recreation” 
was considered to be an important 
sightseeing field. The Tourism Bureau 

also made 1999 the Year of Hot 
Springs of Taiwan’s Sightseeing, and 
in 2003, the bureau issued the Law of 
Hot Springs, attempting to promote hot 
springs as an emerging sightseeing in-
dustry in Taiwan (Feng-Chuan Pan, 
Mao-Chou Hsu, and Ying-Shen Chen, 
2008). The Guanziling hot springs lo-
cated at Baihe Town, Tainan County 
are famous throughout Taiwan, as the 
mud springs there are especially 
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unique. The Sichong River hot springs, 
Beitou Hot Springs, Yangmingshan 
Hot Springs, and Guanziling Hot 
Springs are considered to be the four 
main hot springs of Taiwan. In 2004, a 
music festival was held at the Guan-
ziling hot springs. The festival’s theme 
was “hot springs, fine food, music, and 
tourism”. It not only promoted sight-
seeing at the Guanziling hot springs, 
but also increased the number of hot 
spring hotels. As hot springs are asso-
ciated with concepts such as regimen,, 
health, relaxation, and folk medicine, 
and due to the promotion of related 
reports on hot springs and the ideas of 
fashion and beauty, tourists are now 
flocking to visit hot springs. 
 
 The completeness of medical fa-
cilities and improvements in the public 
health and quality of the environment 
in Taiwan has promoted an increase in 
the average life span of citizens. As a 
consequence, the number of seniors is 
increasing fast. Compared with 1993, 
the population of seniors reached 7.1%, 
and Taiwan officially entered a period 
of aging society. Data from the Minis-
try of Health and Welfare for 2013 
show that the population of seniors 
over the age of 65 had reached 2.64 
million, accounting for 11.3% of the 
total population, with the population 
proportion of seniors still increasing. 
These seniors, who were born in the 
age of the “baby boomers”, are not 
only richer than seniors of previous 
generations, but also pay more atten-
tion to their physical health, and are 
better at using their free time for lei-
sure activities. Hung and Tsai (2003) 
pointed out that seniors had more free 
time to dispose of their money on tour-
ism. Iso-Ahola (1991) also pointed out 
in his research report that leisure tour-
ism could improve the physical health 

of seniors, and reduce their senses of 
crisis in later life. Considering that sen-
iors have time and money, as well as a 
requirement for hot spring recreation, 
it is important for people in this indus-
try to find ways to provide good levels 
of service quality for these customers. 
 
 This study reviewed the literature 
on the leisure tourism of seniors. One 
study concluded the tourism motiva-
tions of the seniors of Taiwan, and ex-
plored factors that influenced their 
tourism motivations (Jang & Wu, 
2006). Jang and Han (2009) conducted 
a survey on seniors, and discovered 
that seniors who were born during the 
“baby boomers” spent more money on 
leisure tourism than seniors who were 
born earlier. There is also a study that 
investigated seniors in Netherlands, 
which found that they spent more 
money on tourism than younger people, 
and preferred short trips (van den Berg 
& Arentze, & Timmermans, 2011).  
  
 Taiwanese scholars have also car-
ried out similar studies on seniors. For 
example, a study by Ching-Hua Ho 
(2010) discovered that as their age in-
creased, seniors began to demonstrate 
aging problems which not only brought 
inconvenience to their daily life, but 
also increased the occurrence of unex-
pected incidents. Studies on the differ-
ences in services provided by wellness 
hotels and facilities required showed 
that, for seniors, patience of the service 
staff, the size and eye-catching signs in 
the hotels, a barrier-free design, and 
safety of the bathrooms were consid-
ered important (Ching-Hua Ho, 2010; 
Ping Yu and Jih-Jen Liou, 2011). Im-
proving the service quality of hotels 
and maintaining good water quality of 
the hot springs could enable tourists to 
have the best leisure experience (Shao-
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Chi Chang, 2010; Mei-Lun Liu, 2011). 
Studies on hot spring hotels and cus-
tomer satisfaction showed that the con-
cept of a hot spring for healthcare has 
been long accepted and favored by 
seniors (Chia-Ho Lu, 2005; Ju-Ying 
Lai, 2009). However, there are few 
scholars who have conducted studies 
and constructed indices on the service 
quality of hot spring hotels for seniors.  
  
 Therefore, the research purposes 
of this study are as follows. 
 
1. Use the analytic hierarchy process to 
calculate the weights of previously 
mentioned indices of service quality of 
hot spring hotels for seniors, and sort 
the weights. 
 
2. The study results will provide refer-
ences for hot spring hotel operators to 
examine and improve the service qual-
ity of spas provided to seniors. 
 

Literature Review 
 
 This study aims to take hot spring 
hotel operators from the Guanziling 
hot spring tourist area as the research 
scope and objects, and revise the di-
mensions of service quality at the 
Guanziling hot spring hotels using the 
Modified Delphi Method and the Ana-
lytic Hierarchy Process. The literature 
review looks at the three aspects of the 
Guanziling hot spring hotels, seniors, 
and the service quality of hot spring 
hotels. 
 

Guanziling Hot Spring Hotels 
 

 The Guanziling hot springs are 
located at the top of the Chentoushan 
fault, which lies to the northeast of 
Baihe Town, and are famous in Taiwan. 
According to the provisions of the 

Tourist Hotel Management published 
by the Tourism Bureau, Ministry of 
Transportation and Communications, 
tourist hotels can be divided into inter-
national tourist hotels and ordinary 
tourist hotels. Both types of hotel need 
to be licensed as international tourist 
hotels and have special labels issued 
by the Tourism Bureau, Ministry of 
Transportation and Communications.  
  
 Currently, there is no clear legal 
definition on the type of hot spring ho-
tels. They are classified as hot spring 
Hot spring utilization business by the 
Law of Hot Springs. Some studies 
have considered hot spring hotels as a 
kind of resort hotel. The main business 
scope of these hotels is providing “ser-
vice for individuals”, and the products 
they provide can be divided into tangi-
ble products (indoor and outdoor land-
scapes, guest room facilities, and cater-
ing space) and intangible products (the 
kind reception of service staff and re-
laxing atmosphere).  
 
 As hot spring hotels feature hot 
springs, their services are even richer 
(Ting-Chuan Cheng, 2011). A study by 
Hsin-Ya Sung (2004) pointed out that 
hot spring hotels are places that pro-
vide hot spring spas, lodging, catering, 
entertainment, and social contact for 
customers. Yi-Ying Ting (2008) be-
lieved that hot spring hotels were 
based on hot springs, and provided hot 
spring facilities and vocational services. 
Mann-Lih Huang (2008) proposed that 
hot spring hotels provided hot spring 
facilities, as well as other services pro-
vided by ordinary leisure hotels. To 
summarize, for hot spring hotels, in 
addition to tangible products, such as 
hot spring bath, customers also con-
sider leisure space and service quality 
to be important. As a consequence, the 
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operators of hot spring hotels need to 
make long-term investment into the 
spring water quality of the hot springs 
and service standards in order to im-
prove their competitive advantages. 
 

Seniors 
 

 People’s living standards and so-
cial welfare improve as the economy 
of Taiwan develops. In addition, the 
strategy of national health insurance 
has been introduced, and the medical 
care system has become more com-
plete. Consequently, the population 
structure has been changed, with the 
population of seniors experiencing an 
increasing tendency. According to sta-
tistical data from the United Nations, 
by 2050, the world’s population of sen-
iors may reach 2 billion. In 2012, the 
population of seniors in Taiwan was 
about 2.55 million, accounting for 
10.98% of the total population (De-
partment of Household Registration 
Affairs, Ministry of the interior, 2012). 
According to predictions by the Coun-
cil for Economic Planning and Devel-
opment of the Executive Yuan of Tai-
wan, by 2056, the population propor-
tion of seniors above the age of 65 will 
reach as high as 38%. An aging popu-
lation promotes an increasing tendency 
in consumption age, thus shaping a 
new consumption pattern.  
 
 According to statistical data from 
the Tourism Bureau, with respect to 
domestic tourism, the number of tour-
ists above the age of 50 has continued 
to increase in recent years, and in 2010, 
the number accounted for 28.4% of the 
total number of tourists (Ping Yu and 
Chia-Lin Hsiao, 2012). For those who 
are retired, they were once busy with 
work and with their family when they 

were young, and now, they finally can 
reward themselves.  
 
 According to an investigation by 
magazine Global Views (2014), tour-
ism is the most popular activity for 
seniors after their retirement. In terms 
of domestic tourists, the proportion of 
tourists over 60 years old increased 
from 11% in 2008 to 14% in 2012. In 
the future tourist market, seniors will 
account for the majority, and their mo-
tivations for tourism will be health 
benefits and relaxation. Compared to 
the tourists of other age groups, seniors 
have comparatively high incomes and 
more travel experience. A study by 
Ching-Hua Ho (2010) suggested that 
apart from diversified healthcare facili-
ties, the demands are for professional 
healthcare staff, nutritious food, and a 
comfortable and relaxing atmosphere. 
Hotels should also provide related 
software and hardware facilities and 
attentive service for seniors. In addi-
tion, as the visual sense and the other 
senses of hearing, smell, and touch of 
seniors get worse as they age, their ca-
pacity for action will decrease.  
 
 Consequently, hotel designs 
should include sufficient lighting in 
public places, dining halls, staircases, 
and aisles to avoid accidents. 
 
 To summarize, seniors should be 
the trend of future development, and 
the aging population has become an 
important member of modern society. 
Hot spring hotels should consider sen-
iors first when developing their cus-
tomer services, and provide high-
quality hot spring spas. There are very 
few studies on the construction of ser-
vice quality indices to provide seniors 
at hot spring hotels. Therefore, this 
study expects that through the study 
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results, hot spring operators will be 
able to understand seniors’ require-
ments in hot spring spas, and thus de-
velop a new customer group. 
 

Service Quality of Hot Spring Hotels 
  
 In the age of the service industry, 
in order to succeed in competition, dif-
ferent industries must pay attention to 
the standards of the services they pro-
vide. Therefore, service quality has 
become very important. Levitt (1972) 
was the first to define quality of ser-
vice. He believed that service quality 
meant that service results could meet 
the set standards. Sasser et al. (1978) 
argued that service quality should be 
defined from the three dimensions of 
material, facilities, and personnel, and 
that service quality was involved in 
more than one best result. It also in-
cluded the manner in which the service 
was offered. In addition, according to 
Gronroos’ (1984) ideas on service 
quality, the customers’ satisfaction 
with services is determined by the dif-
ference between the actual perceived 
services and the expected standard.  
 
 In other words, service quality is 
subjectively perceived quality, and is 
determined by customers’ subjective 
rather than objective assessment. Love-
lock (1996) proposed that service qual-
ity was the experience a customer 
gains from the consumption process. 
Lee-Ing Tong and An-Hwa Hu (1996) 
explained that service quality could 
provide services that customers were 
satisfied with from the perspective of 
the customer. Chorng-Shyong Ong 
(1998, 2000) proposed that service 
quality was the overall quality levels of 
consumption services assessed by cus-
tomers’ subjective judgments. 

 The PZB model of service quality 
was proposed by Parasuraman, 
Zeithaml and Berry in 1985. Accord-
ing to PZB model, customers generally 
measure service quality and different 
services from ten dimensions. In 1998, 
these three scholars considered a ques-
tionnaire that contained 22 items of 
service quality, and simplified the 10 
determinants of service quality into 
five, including tangibles, reliability, 
responsiveness, assurance, and empa-
thy. It was named the SERVQUAL 
Scale. 
 
 Lau et al. (2005) used a modified 
SERVQUAL model to assess the ser-
vice quality of four and five-star inter-
national hotel in Malaysia. Tsang and 
Qu (2000) studied international tour-
ists’ perceptions of service quality at 
hotels in China's hotel industry. Wei-
Jaw Deng and Yu-Ling Hung (2006) 
confirmed the characteristic of princi-
ple-reduction of positioning differ-
ences in the service quality of hotels. 
Wei-Jaw Deng and Hsin-Fang Wu 
(2003) used the SERVQUAL model to 
study the service quality of hot spring 
hotels in Beitou. Yuan-Che Hsiao and 
Kuo-Chien Chang (2003) used the 
SERVQUAL model and quality func-
tion deployment to study the service 
quality of hot spring hotels in Wulai.  
 
 According to the above literature 
review, this scale has been adopted by 
many studies on service quality. There-
fore, this study referred to Yi-Yin 
Lin’s (2006) evaluation model of ser-
vice quality at hot spring hotels, and 
adopted its dimensions. There are a 
total of five dimensions. The first di-
mension is “tangibles”. Tangibles refer 
to relative physical facilities, hardware 
equipment, and staff appearance at hot 
spring hotels. The second dimension is 
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Table 1. Indices of Service Quality of Hot Spring Hotels 
 

Dimension Indices 
1. Tangibles (tangible 
facilities, hardware 
equipment, and appear-
ance of staff) 

1.1 Comfort of the guest rooms and overall design of the ho-
tel. 
1.2 Geographic environment and location of the hotel. 
1.3 Spa space and other facilities (spa and other massage 
therapies, sauna, and gym). 
1.4 Size of the parking lot. 
1.5 Consumption level. 
1.6 Service staff who are neatly dressed and groomed. 

2. Reliability (main-
taining consistent stan-
dards) 

2.1 Cleanliness of the spa environment. 
2.2 Safety of the spa (hot springs that have passed all safety 
examinations, and have a legal registration license). 
2.3 Word of mouth of the hot spring hotel. 
2.4 Cleanliness of the overall environment. 
2.5 Uniqueness of the water quality of the hot spring. 
2.6 Privacy of the lodging and the spa. 

3. Responsiveness 
(whether service staff 
can respond to custom-
ers’ requirements and 
questions immediately 
and actively) 

3.1 Whether service staff are polite and kind to customers. 
3.2 Service staff can respond to customers’ requirements im-
mediately. 
3.3 Service staff are capable of resolving customers’ problems 
immediately. 

4. Assurance (knowl-
edge, politeness, and 
abilities of service 
staff) 

4.1 Whether service staff can provide the correct information 
to the customers. 
4.2 The service staff explains the regulations and knowledge 
of the spa to customers. 
4.3 Whether the service staff has professional first-aid capa-
bilities. 

5. Empathy (care about 
the customers and pro-
vide personalized care) 

5.1 Booking was convenient (online booking and telephone 
booking). 
5.2 Transportation service (whether road signs are clear, and 
shuttle buses are provided). 
5.3 Accessibility design 
5.4 Provide tourist information (provide introduction informa-
tion or maps). 
5.5 Provide a catering service (provide vegetarian meals or 
healthy and regimen meals). 
5.6 Whether the service staff can speak Taiwanese. 
5.7 Take the initiative to care for customers. 

 
“reliability” which refers to the consis-
tent and accurate standards of service 
quality at hot spring hotels. Taking hot 
spring hotels for example, seniors 

value the hygiene and safety of the spa 
space and hot spring spas that have 
regimen   and other functions. The 
third dimension is “responsiveness”. 
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This is concerned with whether the 
service staff of hot spring hotels can 
respond to seniors’ requirements and 
questions immediately and actively. 
Therefore, the professional training of 
service staff is a must. The fourth di-
mension is “assurance”. This refers to 
whether the knowledge, politeness and 
abilities of the service staff at hot 
spring hotels can be enough to earn 
trust and confidence from the custom-
ers.  
 
 As the service targets are seniors, 
if the hot spring hotels can train their 
staff well, they should make seniors 
feel at ease. The fifth dimension is 
“empathy”. This means that hot spring 
hotels care about their customers, and 
provide personalized care for them. As 
hot springs are generally located in 
mountainous areas, transportation can 
be inconvenient. It is considered im-
portant to build accessible space for 
seniors. In addition, indoor lighting, air 
conditioning, and the safety of bath-
rooms are also important factors 
(Fang-Hua Chen, 2008; Kuo-Hsi Ting, 
2003; Ching-Hua Ho, 2010; Ping Yu 
and Jih-Jen Liou, 2011). As a conse-
quence, this study has developed the 
following standards of service quality. 
 

Research Methods 
 
(See Figure 1. at the end of this article 
for a diagram of the research frame-
work.) 
 

Modified Delphi Method 
 
 The Modified Delphi Method is 
modified from the traditional Delphi 
Method. The traditional Delphi 
Method is a group communication 
process. During this process, each 
member is able to fully express their 

views on a specific topic, and receive 
equal attention. This response advice 
and communication method integrates 
the expertise and advice of experts, 
scholars, and interest groups to high-
light and seek agreement on policies 
and demands (Hill & Fowles, 1975; 
Linstone & Turoff, 1975; Stewart, 
1987). The traditional Delphi Method 
adopted anonymous group participa-
tion. On the one hand, it can preserve 
the advantages of the collective deci-
sion-making of experts and brain-
storming. On the other hand, it can 
avoid interference in discussed topics 
that may arise during face-to-face 
communication with experts (Rowe & 
Wright, 1999). Consequently, this 
study adopted the Modified Delphi 
Method proposed by Murry and 
Hammons (1995), used a large amount 
of reviewed literature and in-depth ex-
pert interviews to replace an open 
questionnaire investigation, and devel-
oped a structured questionnaire for in-
vestigation. Experts invited by this 
study mainly came from the industry 
(Guanziling hot spring hotel operators) 
and the academic field. 
 

Analytic Hierarchy Process (AHP) 
 
 The Analytic Hierarchy Process 
(AHP) can systemize complex prob-
lems, and compose those problems into 
different hierarchies of sub-problems 
for independent analysis. Using quanti-
fied judgment, this method finds veins 
and can conduct a  comprehensive as-
sessment to provide sufficient informa-
tion for decision makers to choose 
proper schemes, meanwhile reducing 
the risk of incorrect decision-making 
(Junn-Yuan Teng and Gwo-Hshiung 
Tzeng, 1989a). In multi-goal or multi-
criteria decision-making fields, AHP is 
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a simple and practical method (Gwo-
Hshiung Tzeng, 1989b). 
 
 Solving problems through AHP 
can generally be divided into the fol-
lowing steps. 
 
 (1) Problem description 
 When adopting AHP, the system 
of the problem must be analyzed in as 
much detail as possible. It must also 
include elements that may bring the 
problem into consideration, confirm 
the main goal for solving the problem, 
whilst paying attention to mutual and 
independent relationships among these 
elements. 
 
 (2) Establish the hierarchical relation-
ships 
 When solving complex problems, 
the problems can be decomposed by a 
hierarchical structure. Considering the 
assumption that humans are not able to 
compare more than seven things simul-
taneously, each hierarchy should have 
no more than seven elements at best. 
With this condition, a reasonable com-
parison can be conducted, and the con-
sistency can be guaranteed (Junn-Yuan 
Teng and Gwo-Hshiung Tzeng, 1989a; 
Satty, 1980). 
 
 (3) Questionnaire design and investi-
gation 
 With respect to the design of each 
standard, the questionnaire adopts pair-
wise comparison, and from level 1 to 9, 
asks decision makers and experts from 
different fields to fill in the question-
naire. According to the results of the 
questionnaire, a pair-wise comparison 
matrix is then established for each hi-
erarchy. When adopting the method of 
AHP, the number of experts should not 
be too large. Five to fifteen experts is a 
comparatively proper choice (Lun-Hao 

Lin and How-Gao Hsu, 2012). The re-
search objects of this study mainly 
came from the hotel industry (opera-
tors of Guanziling hot spring hotels) 
and the academic field. 
 
 (4) Calculation of the weights of the 
elements of each hierarchy 
 
A. Establish pair-wise comparison ma-
trix A. 
 Compare two elements to obtain a 
pair-wise comparison matrix A. Com-
pare the importance of two elements of 
the hierarchy. The measuring scale is 
divided into five levels, equally impor-
tant, slightly important, rather impor-
tant, extremely important, and abso-
lutely important, and their measuring 
values are 1, 3, 5, 7 and 9, respectively. 
Between them, are the measuring val-
ues of 2, 4, 6, and 8. A measure on the 
left indicates that the element in the 
left column is more important than the 
one on the right. Conversely, a meas-
ure on the right indicates that the ele-
ment in the right column is more im-
portant than the one on the left. Based 
on data obtained from the question-
naire, judgment matrices were estab-
lished and the relative weights of each 
hierarchy calculated together with the 
assessment standards to construct the 
weight system for the “service quality 
indices of hot spring hotels”. 
 
B. Calculate eigenvalues and eigenvec-
tors. 
 Pairwise comparison matrix A is 
multiplied by eigenvector W to obtain 
a new eigenvector W1. Every vector 
value of W1 is divided by the corre-
sponding vector value of the original 
vector W. Finally, the arithmetic aver-
age value of the obtained number is 
calculated to get the maximum eigen-
value λ max. 
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C. Consistence test. 
 Consistency verification must be 
conducted on the assessed results to 
verify whether the pair-wise compari-
son matrix constructed from the an-
swers of the experts is a consistent ma-
trix, thereby confirming the reason-
ableness of the decision makers’ as-
sessment process. 
 
 According to Saaty’s (1980) sug-
gestion, consistency index (C.I.) and 

consistency ratio (C.R.) are used to 
verify the pair-wise comparison matrix. 
 

 

 
 
 The value of C.I. is obtained from 
the pair-wise comparison matrix. R.I. 
is the random index which is shown in 
Table 2. 

Table 2. Values of Random Indices 
 

N 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

R.I. 0 0 0.58 0.90 1.12 1.24 1.32 1.41 1.45 1.49 1.51 1.48 1.56 1.57 1.59 

 
Data source: Saaty, T. L. (1980), The Analytic Hierarchy Process-Planning, Priority 

Setting, Resource Allocation, McGraw-Hill, New York. 
 
 
 Saaty suggested that the value of 
C.R. should be within 0.1 so that the 
consistency could be guaranteed as 
when the C.R. value was larger than 
0.1, it meant that experts or decision 
makers were not rational enough when 
they were conducting the pair-wise 
comparison, which would cause incon-
sistency. In that case, the hierarchy-
structured questionnaire should be re-
vised and the experts asked to re-think 
and re-complete the questionnaire, or 
software used to conduct automatic 
corrections to meet the requirements of 
consistency. 
 

Calculation of overall hierarchical 
weight 

  
 The eigenvector of each hierarchy 
is multiplied by the eigenvector of the 
corresponding eigenvector of the upper 
hierarchy to obtain the overall weight 

value of each hierarchy (comprehen-
sive eigenvector) which is the prefer-
ential values of the schemes of the bot-
tom hierarchy. Decision makers are 
allowed to understand the sequence of 
the assessed results before making de-
cisions (Yih-Feng Chang, Lei Chang, 
Chih-Hung Lin, and Chi-Yu Chou, 
2013). 
 

Research Results 
 

 After data collection, this study 
conducted reliability and validity veri-
fication, calculated the weights of the 
indices, and conducted a related analy-
sis and comparison. In order to calcu-
late the weights of each index and con-
duct consistence test, this study 
adopted the AHP to implement a pro-
fessional assessment, and examined 
and revised the consistency of the ad-
vice of the experts. Finally, this study 
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obtained the relative weights of advan-
taged assessment standards, and ex-
pected that the study results could pro-
vide some references on service for 
operators of hot spring hotels. 
 

Service Quality of Hot Spring Hotels 
  
 In order to obtain the weight val-
ues of the indices of service quality 
and conduct consistence test, through 
the pair-wise comparison of the meas-
uring items, this study compared the 
relative weights of every dimension, 
and conducted a questionnaire investi-
gation of the pair-wise comparison. In 
the framework of the hierarchical indi-
ces, the first level is the goal level, 
which is the ultimate goal of the ser-
vice quality of hot spring hotels. The 
second level is the objective level, 
which is divided into five assessment 
dimensions, including tangibles, reli-
ability, responsiveness, assurance, and 
empathy. The third level is the sub-
indices of each assessment dimension, 
i.e. specific items of the questionnaire. 
  
 After copies of the questionnaire 
were recovered, this study used soft-
ware Yaahp 10.2 to conduct a group 
decision-making analysis. This study 
then integrated the pair-wise compari-
son matrices obtained from the experts 
and scholars by geometrical average 
calculation, and conducted consistency 
verification. If the consistency ratio is 
larger than 0.1, it might violate the 
transitive law. In which case, the study 
would ask the experts to re-think the 
importance between the indices of the 
standards. If it was not possible to get 
in touch with all the experts, this study 
would use software to conduct auto-
matic correction using a minimal 
change algorithm. This study calcu-
lated the weight values of all indices in 

the questionnaire, and the results are 
shown in Table 3. 
 
 According to the weight analysis, 
among the five dimensions of service 
quality, the weight value of the dimen-
sion of “empathy” was the highest, 
reaching 35.60%. It clearly shows that 
the experts believe that for hot spring 
hotel consumption, the most important 
determinant is whether the hotel can 
provide empathetic care to its custom-
ers. With respect to the weights of the 
indices of this dimension, initiative 
care, transportation service, and cater-
ing service have the highest weight 
values, which mean that for the dimen-
sion of “empathy”, these three indices 
are especially important. Secondly, the 
weight value of the “reliability” di-
mension also reaches 27.42%, indicat-
ing that this dimension also receives 
attention from experts. In other words, 
it is important for hotel operators to 
provide a safe and trust worthy envi-
ronment to customers. With respect to 
the weights of the indices of this di-
mension, environment cleanliness, se-
curity checks, and public praise of the 
hotel have the highest weight values, 
which mean that these three indices are 
the most important in the dimension of 
“reliability”. 
 
 The weight value of the “tangi-
bles” dimension is the smallest, only 
taking up 8.86%. It means that specific 
facilities are less important. With re-
spect to the weights of this index group, 
consumption level, neatness of the ser-
vice staff’s clothing, and the size of the 
parking lot have the lowest weight  
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                                                     Table 3. Analysis of the Relative Weights of the Service Quality Indices 
 

Dimension 
Dimen-
sion 
Weight 

C.
R. 

Index 
Group 
Weight 

Rela-
tive 
Weight 

Weight 
Rank-
ing 

C.R. 

Tangibles 0.0886 
0.0
2 1  Comfort of the guest rooms and overall design of the hotel. 0.2294 0.0203 19 0.02 

   2  Geographic environment and location of the hotel. 0.2589 0.0229 18  

   
3  Spa space and other facilities (spa and other massage therapies, sauna, and 
gym). 0.1840 0.0163 22  

   4  Size of the parking lot. 0.0606 0.0054 25  
   5  Consumption level. 0.1667 0.0148 23  
   6  Service staff who are neatly dressed and groomed. 0.1003 0.0089 24  
Reliability 0.2742  1  Cleanliness of the spa environment. 0.2993 0.0821 2 0.04 

   
2  Safety of the spa (hot springs that have passed all safety examinations, and 
have a legal registration license). 0.1805 0.0495 8  

   3  Word of mouth of the hot spring hotel. 0.1608 0.0441 10  
   4  Cleanliness of the overall environment. 0.1358 0.0372 12  
   5  Uniqueness of the water quality of the hot spring. 0.0973 0.0267 16  
   6  Privacy of the accommodation lodging and the spa. 0.1262 0.0346 14  
Respon-
siveness 0.1606  1  Whether service staff are polite and kind to customers. 0.2128 0.0342 15 0.02 
   2  Service staff can respond to customers’ requirements immediately. 0.3652 0.0587 5  
   3  Service staff are capable of resolving customers’ problems immediately. 0.4220 0.0678 4  
Assurance 0.1205  1  Whether service staff can provide the correct information to the customers. 0.4610 0.0556 7 0.04 

   
2  The service staff explain the regulations and knowledge of the spa to cus-
tomers. 0.1667 0.0201 20  

   3  Whether the service staff have professional first-aid capabilities. 0.3723 0.0449 9  
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Empathy 0.3560  1  Booking was convenient (online booking and telephone booking). 0.0477 0.0170 21 0.02 

   
2  Transportation service (whether road signs are clear, and shuttle buses are 
provided). 0.2049 0.0730 3  

   3  Accessibility design. 0.1011 0.0360 13  
   4  Provide tourist information (provide introduction information or maps). 0.0748 0.0266 17  

   
5  Provide a catering service (provide vegetarian meals or healthy and regi-
men meals). 0.1599 0.0569 6  

   6  Whether the service staff can speak Taiwanese. 0.1112 0.0396 11  
   7  Take the initiative to care for customers. 0.3003 0.1069 1  
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values, which means that they are the 
least important. 
 

Conclusions and Suggestions 
 

Conclusions 
 

 (1) Health is the most prominent de-
mand of seniors. Consequently, hot 
spring tourism that is beneficial for 
health and relaxing is the most attrac-
tive choice for seniors’ leisure activi-
ties. For hot spring operators, provid-
ing good levels of service quality to 
seniors should bring great business op-
portunities to the hotels. 
 
 (2) This study has ranked the weights 
of the service quality indices of hot 
spring hotels through the experts’ and 
scholars’ interviews about Guanziling 
hot spring hotels. It discovered that the 
weight of the dimension of “empathy” 
was the highest, reaching 35.60%. It 
clearly shows that experts believe that 

when seniors are staying at a hot spring 
hotel, the most important determinant 
is whether the hotel can provide empa-
thetic care to its customers. In particu-
lar, with respect to the weights of the 
indices of this dimension, the initiative 
care, transportation service, and cater-
ing service (providing vegetarian 
meals and healthy and regimen meals) 
have the highest weight values, which 
means that for the dimension of “em-
pathy”, these three indices are espe-
cially important. 
 

Research Suggestions 
 

 This study took the related opera-
tors of hot spring hotels as the research 
objects. Subsequent studies could in-
terview seniors who check in at the hot 
spring hotels in order to understand 
their requirements, and see if they are 
consistent with the service quality be-
lieved by operators, with the aim of 
improving the service quality. 
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Figure 1. Research Framework

Assessment 

of Service 

Quality of 

Hot Spring 

Hotels 

1. Tangibles 

2. Reliability 

4. Assurance 

5. Empathy 

1.1 Comfort of the guest rooms and entirety design of the hotel. 
1.2 Geographic environment and location of the hotel. 
1.3 Spa space and other facilities (spa and other massage therapies, sauna, and gym). 
1.4 Size of the parking lot. 
1.5 Consumption level. 
1.6 Service staff who are neatly dressed and groomed. 

2.1 Cleanliness of the spa environment. 
2.2 Safety of the spa (hot springs that have passed all safety examinations, and have a legal registration license). 
2.3 Word of mouth of the hot spring hotel. 
2.4 Cleanliness of the entirely environment. 
2.5 Uniqueness of the water quality of the hot spring. 
2.6 Privacy of the a lodging and the spa. 

3.1 Whether service staff are polite and kind to customers. 
3.2 Service staff can respond to customers’ requirements immediately. 
3.3 Service staff are capable of resolving customers’ problems immediately. 

4.1 Whether service staff can provide the correct information to the customers. 
4.2 The service staff explain the regulations and knowledge of the spa to customers. 
4.3 Whether the service staff have professional first-aid capabilities. 

5.1 Booking was convenient (online booking and telephone booking). 
5.2 Transportation service (whether road signs are clear, and shuttle buses are provided). 
5.3 Accessibility design 
5.4 Provide tourist information (provide introduction information or maps). 
5.5 Provide a catering service (provide vegetarian meals or healthy and regimen meals). 
5.6 Whether the service staff can speak Taiwanese. 
5.7 Take the initiative to care for customers. 

3. Responsibility 
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Abstract 

 
Due to the effect caused by financial crisis and global economic slowdown, many 
companies choose to repurchase stock shares and pay cash dividends to attract inves-
tors. Therefore, we adopt regression analysis approach to investigate whether share 
repurchase and cash dividend are associated with firm's future profitability in this 
study. The empirical results show that share repurchase presented a negative but not 
significant association with the firm's future earnings; in contrast, cash dividends have 
significant positive impact on the firm's future profitability. In addition, the imple-
mentation of share repurchase, if over-bought, has no positive impact on the profit-
ability of the firm. However, low share repurchase has an impact on the firm's future 
earnings. It means that the firm’s future profitability information content of share re-
purchase only exists when the share repurchase is in a moderate amount. Meanwhile, 
cash dividends convey the message of profitability, which echo with information con-
tent theory, and have an impact on the company's future earnings. 
 
JEL: G35 
 
KEYWORDS: Share Repurchase, Cash Dividend, Future Earnings,  
 Future Profitability
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Introduction 
 
 Due to the influence of financial 
crisis and global economic slowdown, 
the market price and trading volume of 
many listed companies in Taiwan were 
generally affected by the stock market 
downturn and worldwide recession. 
Back to year 2000, to save the stock 
market and investor confidence, Tai-
wanese government followed the im-
plementation of share repurchase of 
foreign countries, and released "the 
regulation of listed and OTC compa-
nies to buy back shares of the com-
pany” in Article 28 of the Securities 
Exchange Act in August 7, 2000. This 
regulation allows listed and OTC com-
panies to buy back their shares out-
standing. The research data show that 
there are 511 listed companies which 
have ever bought back their stock 
shares and the total number of apply-
ing for share repurchase is 2,363 as of 
December 31, 2012. The companies 
applying for buying back their shares 
account for a percentage of 59.56% of 
the number of listed companies (Mar-
ket Observation Post System for Taipei 
Exchange, MOPS). When firms im-
plement share repurchase, thus reduc-
ing their shares outstanding, investor 
confidence may be boosted. Mean-
while, the firm’s stock prices may rise 
sharply.  
 
 In addition, investors may change 
their investment preferences from time 
to time, but many of them are more 
willing to invest in firms paying cash 
dividends. Observing the willingness 
of paying cash dividends and its ten-
dency in the United States, from 1926 
to 1999, the payment of cash dividends 
of listed companies reached a peak in 
1978. The companies paying cash 

dividends generally do so due to its 
higher profitability, market book value, 
and faster growth rate of assets. 
Meanwhile, investors may thus believe 
that this firm will be likely to have a 
profit. Tu (2008) showed that when 
firms increase dividends, the increase 
is not only associated with profit 
changes, but also brings value to inves-
tors because of the firm's share price 
increase. Therefore, this study aims to 
explore how share repurchases and 
cash dividends are associated with the 
firm's future earnings. And the rest of 
this paper is organized as following. 
After the Introduction, we review some 
outstanding research related to our 
topic and propose our hypotheses in 
Literature Review. The model specifi-
cations and data selection are then il-
lustrated in the Methodology section. 
In the next section, we analyze our 
findings from the empirical results. 
Finally, we make some concluded re-
marks.  
 

Literature 
 
 Share repurchase is known as a 
program by which a company buys 
back its shares for several reasons. 
Some of the reasons that drive a firm 
to conduct this program are such as 
undervaluation, agency theory, divi-
dend substitution, capital restructuring, 
management compensation incentives 
and firms’ reputation (Andriosopoulos 
and Lasfer, 2015). Also, Huang and 
Thakor (2013) indicated that a popular 
explanation is the information asym-
metry/signaling hypothesis. Mean-
while, some strong empirical evidence 
support the signaling role of repur-
chases in the context of self-tender of-
fer repurchases.   
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 In addition, when a firm chooses 
to implement share repurchase in the 
market, the company management is to 
release a signal that firm will have a 
good anticipation of the firm's future 
growth opportunities. Especially, when 
spending more funds to repurchase 
their own stocks in the market, the firm 
mangers release the signal that the 
company owner is more confident in 
the firm growth in the future, thus 
leading to the increase of company's 
future stock price. Empirical research 
(Chuang, 2007) showed that when the 
company managers repurchase their 
stocks, the stock prices have positive 
abnormal returns in the short run. This 
drives the investors to infer that the 
value of the firm is currently underval-
ued and the company has a good future 
prospect in earnings. In other words, 
share repurchase not only reduces the 
number of shares outstanding, but also 
increases earnings per share thus 
avoiding dilution of earnings.  
  
 On the other hand, regarding the 
dividend policies, empirical studies 
suggest a similar association between 
dividend payout and future earnings. 
By using the free cash flow theory, 
Kallapur, concluded that all of earning 
response coefficients depend positively 
on dividend payout ratios as the deter-
minants. Additionally, dividend 
changes are also widely considered as 
the signals for future earnings. For in-
stance, Bhattacharya (1979) and Miller 
and Rock (1985) suggested that com-
panies pay dividends to signal favor-
able information to the stock market. 
In addition, Liu and Chen (2015), by 
using a simultaneous equation analysis, 
found that managers change dividends 
to signal previous earnings changes 
and cater to the shareholder clienteles.   
 

 DeAngelo et al. (1996) and Left-
wich and Zmijewski (1994) illustrated 
that the changes in firms’ dividends 
have different levels of information 
content, where manager’s motivation 
may depend on each firm’s special cir-
cumstance. Easterbrook (1984) pro-
posed that paying dividends may re-
lieve agency problems between a 
firm’s managers and shareholders by 
reducing funds available to managers. 
Tu (2008) showed that when firms in-
crease dividends, the effect is not only 
related to profit changes, but also 
brings value to investors due to the in-
crease in the firm's stock prices. 
Chuang (2007) demonstrated that the 
common characteristics of firms pay-
ing cash dividends are generally large-
scale business, with low growth rate, 
and more capable of paying dividends. 
By paying dividends, companies can 
reduce the impact of lacking potential 
investment projects with positive cash 
flow; meanwhile, the decision of de-
creasing cash dividends may affect the 
investor confidence for the firm’s fu-
ture profits. 
 
 Though there have been a lot of 
research related to the relationship be-
tween share repurchases, dividend pay-
outs and future earnings, there are not 
many studies that examine the evolv-
ing association between these factors. 
As of our knowledge, one of the very 
few outstanding studies is Skinner’s 
(2008). Its results showed that firms 
that only pay dividends have gradually 
vanished and repurchases are increas-
ingly used to replace regular dividends, 
even for firms that continue to pay 
dividends. In addition, they concluded 
that the fundamental key factor that 
determines the overall level of repur-
chases is earnings, while some others 
factors may help explaining the timing 
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of repurchases. Finally, they found a 
trend that repurchases had become a 
dominant form of payout.   
 
 In order to offer more contribu-
tion to the knowledge of relationship 
between share repurchases, cash divi-
dend and earnings, we conduct this 
research paper by using Taiwanese 
market as our sample. Accordingly, 
this study proposes the following hy-
potheses: 
  
Hypothesis 1: Share repurchases have 

a significant positive association 
with the firm's future profitability. 

 
Hypothesis 2: Cash dividends have a 

significant positive association 
with the company's future profit-
ability.  

 
Methodology 

 
 Our data include the listed com-
panies in Taiwan Stock exchange mar-
ket excluding financial industry and 
utility industry from Taiwan economic 
News Journal (TEJ). The data period is 
from 2002 to 2012. After screening 
and elimination of firms with incom-
plete data, we obtained 1,046 and 
3,802 year-firm observations of share 
repurchase firms and cash dividends 
issuing firms respectively in the sam-
ples. To investigate the effects of share 
repurchases and cash dividends on fu-
ture profitability, we adopt firm profit-
ability in t+1 period to run the follow-
ing regressions.  

 
Equation 1: 

  
Equation 2: 

 
 
t=the current period, t+1=the period after the current period 

Empirical Results 
 
 We use the equation 1 and equation 
2 to run regression analysis, and the em-
pirical results as follows:  
 
 According to Table 1, share repur-
chase presents a negative, but not sig-
nificant association with firms’ future 
profitability. Free cash flow and sales 
growth rate present significantly positive 
association with future profitability, 

whereas the firms' growth opportunities 
(M/A) present significantly negative as-
sociation with future profitability. These 
results do not support Hypothesis 1, but 
echoes with free cash flow theory.  
  
 Meanwhile, the results of our re-
gression analysis on share repurchase 
show that stock repurchase also presents 
negative but not significant association 
on firms’ future profitability in every 
model. However, when the sample is  
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Table 1. Regression Analysis for Share Repurchase 
 

Variables Model 1 Model 2 Model3 Model4 Model5 Model6 Model7 Model8 
-0.0421 -0.0438 -0.0303 -0.0303 -0.0268 -0.0268 -0.0283 ABUYt -0.0462 

(0.0389) (0.0387) (0.0388) (0.0398) (0.0398) (0.0395) (0.0393) (0.0395) 
0.0196*** 0.0181*** 0.0168*** 0.0166*** 0.0166*** 0.0169*** 0.0174*** 

FCFt  
(0.0048) (0.0053) (0.0053) (0.0054) (0.0054) (0.0053) (0.0053) 
 -0.0058 -0.0075 -0.0067 -0.0067 0.0109 0.0128 

LDt  
 (0.0063) (0.0064) (0.0072) (0.0070) (0.0085) (0.0085) 
  0.1280* 0.1285* 0.0926 0.0074 0.0084 

SIZEt  
  (0.0710) (0.0709) (0.0712) (0.0716) (0.0715) 
   0.0002 0.0003 0.0002 0.0004 

CRt  
   (0.0011) (0.0011) (0.0011) (0.0011) 

     0.0129*** 0.0082** 0.0087** 
GRt 

     (0.0031) (0.0033) (0.0034) 

      
-
0.3651*** 

-
0.39019*** GOt 

      (0.0716) (0.0702) 
       -0.0437* 

GDPt 
       (0.0263) 

N 1046 1046 1046 1046 1046 1046 1046 1046 
F-
statistic  

1.41 8.51 6.35 5.32 4.25 5.42 10.66 10.07 

R2 0.0013 0.0187 0.0195 0.0226 0.0227 0.0407 0.0616 0.0634 
Note1：ROAt+1=α0+α1Abuyt+α2 FCFt+α3 LDt+α4SIZEt+α5 CRt+α6 GR+α7GOt+α8GDPt+εt 
Note2：ROAt+1 – return of asset in year t+1, CASHDt =cash dividend yield in year t, FCFt=the ratio 
of free cash flow in year t, LDt=the ratio of debt in year t, SIZEt= the firm size, CRt=the current ratio, 
GRt=the revenue growth rate, GOt=the growth of opportunity, GDPt=the growth rate of GDP 
Note3：The sample period is from 2002 to 2012 
Note4：***denotes 1% significant level, ** denotes 5% significant level, * denotes 10% significant 
level 
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Table 2. Regression Analysis for Share Repurchase (Low Repurchase Group) 
 

 Coef Std.err T P>|t| [95% Conf. Interval] 

ABUYt 0.3154** 0.1293 2.44 0.015 0.0615 0.5693 

CASHDt 0.2786*** 0.0357 7.80 0.000 0.2085 0.3487 

FCFt 0.0010 0.0009 1.19 0.236 -0.0007 0.0027 

LDt -0.0209*** 0.0063 -3.31 0.001 -0.0334 -0.0085 

SIZEt 0.2503*** 0.0881 2.84 0.005 0.0773 0.4233 

CONS -3.1110** 1.2393 -2.23 0.026 -5.8467 -0.3754 

N 725      

F-statistic 16.87***      

R2 0.1161      

Note1: ROAt+1 = return of asset in year t+1, CASHDt=cash dividend yield in year t, FCFt=the ratio of 
free cash flow in year t, LDt=the ratio of debt in year t, SIZEt= the firm size, CRt=the current ratio, 
GRt=the revenue growth rate, GOt=the growth of opportunity, GDPt=the growth rate of GDP 
Note2: The sample period is from 2002 to 2012. 
Note3: *** presents the significance at 1% level; ** presents the significance at 5% level; * presents 
significance at 10% level. 
 
 
   Table 3. Regression Analysis for Share Repurchase (High Repurchase Group) 
 

 Coef Std.err T P>|t| [95% Conf. Interval] 

ABUYt -0.6895 0.0506 -1.36 0.174 -0.1685 0.0306 

CASHDt 0.2769*** 0.0444 6.23 0.000 0.1896 0.3643 

FCFt 0.0004 0.0013 0.33 0.745 -0.0022 0.0031 

LDt -0.0147* 0.0085 -1.72 0.085 -0.0314 0.0021 

SIZEt -0.0069 0.1108 -0.06 0.950 -0.2247 0.2109 

CONS 1.2117 1.7172 0.71 0.481 -2.1633 4.5869 

N 436      

F-statistic 9.71***      

R2 0.0885      

Note1: ROAt+1= return of asset in year t+1, CASHDt=cash dividend yield in year t, FCFt=the ratio of 
free cash flow in year t, LDt=the ratio of debt in year t, SIZEt=the firm size, CRt=the current ratio, 
GRt=the revenue growth rate, GOt=the growth of opportunity, GDPt=the growth rate of GDP 
Note2: The sample period is from 2002 to 2012. 
Note3: *** presents the significance at 1% level; ** presents the significance at 5% level; * presents 
significance at 10% level. 
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               Table 4. Regression Analysis for Cash Dividend Yield 
 

Variables Model 1 Model 2 Model3 Model4 Model5 Model6 Model7 Model8 
0.0723*** 0.0728*** 0.0751*** 0.0754*** 0.0886*** 0.0907*** 0.0907*** CASHDt 0.0960*** 

(0.0161) (0.0157) (0.0155) (0.0155) (0.0155) (0.0155) (0.0155) (0.0155) 
0.0314*** 0.0257*** 0.0248*** 0.0249*** 0.0250*** 0.0250*** 0.0249*** 

FCFt  
(0.0030) (0.0031) (0.0031) (0.0031) (0.0031) (0.0030) (0.0030) 

 
-
0.0204*** 

-
0.0222*** 

-
0.0229*** 

-
0.0237*** 

-0.0051 -0.0044 
LDt  

 (0.0027) (0.0029) (0.0031) (0.0031) (0.0046) (0.0047) 
  0.0750** 0.0745** 0.0540* 0.0478 0.0530* 

SIZEt  
  (0.0320) (0.0320) (0.0316) (0.0315) (0.0315) 
   -0.0003 -0.0003 0.0006 0.0007 

CRt  
   (0.0007) (0.0007) (0.0007) (0.0007) 

     0.0123*** 0.0096*** 0.0099*** 
GRt 

     (0.0018) (0.0019) (0.0019) 

      
-
0.2151*** 

-
0.2204*** GOt 

      (0.0396) (0.0405) 

       
-
0.0305*** GDPt 

       (0.0091) 
N 3802 3802 3802 3802 3802 3802 3802 3802 
F-
statistic 

35.34 71.54 72.91 54.55 46.95 47.10 40.01 36.72 

R2 0.0082 0.0507 0.0623 0.0637 0.0637 0.0769 0.0912 0.0928 
Note1：ROAt+1=α0+α１ CashDt+α２ FCFt+α３LDt+α４SIZEt+α５ CRt+α６ GR+α７GOt+α８
GDPt+εt 
Note2：ROAt+1=α0+α1Abuyt+α2 FCFt+α3 LDt+α4SIZEt+α5 CRt+α6 GR+α7GOt+α8GDPt+εt 
Note3：ROAt+1 – return of asset in year t+1, CASHDt =cash dividend yield in year t, FCFt=the ratio 
of free cash flow in year t, LDt=the ratio of debt in year t, SIZEt= the firm size, CRt=the current ratio, 
GRt=the revenue growth rate, GOt=the growth of opportunity, GDPt=the growth rate of GDP 
Note4：The sample period is from 2002 to 2012. 
Note5：***denotes 1% significant level, ** denotes 5% significant level, * denotes 10% significant 
level 
 
 
divided into low and high share repur-
chase groups, the low groups present a 
significantly positive association with 
future profitability, whereas the high 
groups still show negative but not sig-
nificant association.      
 
 According to Table 4, cash divi-
dend presents a positive and significant 
association with firms’ future profit-
ability. Free cash flow, sales revenue 

growth and GDP growth rate present 
positive and significant association 
with firms’ future profitability. The 
firms' growth opportunities present 
negative and significant association 
with future profitability. The stepwise 
regression results shown in every 
model also present similar results. 
Meanwhile, when divided in low and 
high cash dividend groups, cash divi-
dends still show the same significantly 
positive association with future 
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profitability in both situations. These 
results support Hypothesis 2, and also 
echo with free cash flow theory. 

 
Conclusion 

 
 Although both share repurchase 
and cash dividend are thought to be a 
costly signal, many companies still 
choose to do so because of their infor-
mation content. Especially due to the 
impact of the financial crisis, investors 
have lost confidence in the market and 
many companies repurchase their 
shares and pay cash dividends to at-
tract investors. According to empirical 
results, share repurchase present a 
negative but not significant association 
with future profitability, which echoes 
with Lin’s (2005) findings. Their study 
document that share repurchase con-
tains implicit information asymmetry 
to companies’ future earnings, if not 
public information, the performance of 
the firm may not have significant ab-
normalities. Therefore, Hypothesis 1 
does not hold.  
 
 However, if divided into low and 
high share repurchase groups, the low 
group shows that share repurchase has 
significantly positive association with 

future earnings; on the contrary, the 
association becomes negative and not 
significant in the high share repurchase 
group. This result means that the im-
plementation of share repurchase, if 
over-bought, has no positive impact on 
the profitability of the firm. However, 
low share repurchase has an impact on 
the firm's future earnings results. It 
means that the firm’s future profitabil-
ity information content of share repur-
chase only exists when the share re-
purchase is in a moderate amount. 
 
 On the other hand, our empirical 
findings show that cash dividends have 
a significant positive impact on the 
firm's future profitability. This corre-
sponds with the empirical results of Du 
(2008) on information content. Even if 
in a poor operating condition, many 
companies still pay cash dividends to 
convey the firm's relatively optimistic 
earnings outlook. Furthermore, if di-
vided into low and high cash dividend 
groups, both of them still present the 
same significantly positive results. 
Therefore, this study echoes with in-
formation content theory and verify 
that cash dividends have positive ef-
fects upon the firm's future earnings, 
which is Hypothesis 2. 
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Abstract 

 

There are four different types of earthquakes such as Tectonic, Volcanic, Collapse 

and Explosion. All these earthquakes will induce vibrations, yet only tectonic earth-

quakes will induce shear banding. Vibrations can be found everywhere in the earth-

quake disaster area, yet shear bandings can only be found in some localized areas. 

The images of soil liquefactions obtained in various countries in seismic zone have 

revealed that localizations of soil liquefactions only take place in tectonic earth-

quakes; for in-depth understanding of the cause of localizations of soil liquefactions, 

the authors of this article have developed the elasto-plastic strain softening material 

model and composed a finite element method program for simulation and analysis. 

The analysis result indicates that, even though comprehensive vibration in tectonic 

earthquakes will induce excessive pore water pressure, the highly concentrated ex-
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cessive pore water pressure existed in the shear band is the primary cause of local-

izations of soil liquefactions. Therefore, it is suggested that the conventional soil 

liquefaction potential evaluation method should be modified based on the cause of 

localizations of soil liquefactions in order to obtain the evaluation result consistent 

with actual situation. 

 

Keywords: localization, soil liquefaction, tectonic earthquake, shear bandings. 

 

(Editor's Note: The text of this article has been formatted to a single column in order 

to facilitate easier reading.) 

 

Introduction 

 

 It has been revealed that the conventional cause of soil liquefaction is “With 

sufficiently high horizontal seismic coefficient kh and sufficiently long earthquake 

duration while the ground water table is near ground surface, loose saturated sand 

strata within 20m of underground depth tend to compress and decrease in volume 

such that the induced excessive pore water pressure is greater than or equal to effec-

tive confining stress of soils thus inducing soil liquefaction.” 

 

 Based on conventional cause, soil liquefactions can be divided into two differ-

ent types: (1) the flow liquefaction which takes place when static shear stress is 

greater than liquefaction shear strength, where the major deformation is induced by 

static shear stress, and the cyclic shear stress only reduced shear strength of the soil; 

(2) the cyclic mobility takes place when the static shear stress is less than liquefac-

tion shear strength, where the flowing deformation is induced by both static and cy-

clic shear stresses (Kramer, 1996).  

 

 Soil liquefaction will result in building damage during earthquake, thus design 

engineers must carry out evaluation of soil liquefaction potential as stipulated in 

Seismic Design Specifications and Commentary of Buildings (2006).  

 

 The conventional methods for evaluation of soil liquefaction potential include 

using simple criteria and simplified procedures. Simple criteria can be used for ini-

tial evaluation of liquefaction potential in large area; simplified procedures are em-

pirical methods based on onsite test result, where the onsite tests include standard 
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penetration test, cone penetration test, and shear wave velocity test. Currently the 

frequently used calculation analysis methods include Japan Road Association 

Method (1996), Seed Method (1987; 1990), and Tokimatsu and Yoshimi Method 

(1983). Among them, Japan Road Association Method (1996) is the soil liquefaction 

potential evaluation method adopted by Seismic Design Specifications and Com-

mentary of Buildings (2006).  

 

 For a certain position, when depth z falls within the range of 0~20m, the safety 

factor against liquefaction FL(z) is defined as the ratio of the computed cyclic resis-

tance ratio (Rz) for the soil at this depth to cyclic stress ratio (Lz) generated by the 

design earthquake (Ishihara 1985; 1993; Seed 1987; Seed and Harder 1990); and 

then the liquefaction potential of this position PL can be calculated by the equation 

proposed by Iwasaki, Tokida and Tatsuoka (1981) (as shown in Eq. 1).  

 





n

i
iiiL zzWzFP

1

)()(
…….. (1) 

 

 In the equation above, Fi(z)=1-(FL)i, Wi(z)=10-0.5 zi, Δzi is the thickness of 

the ith layer counting from the ground surface. As for the calculated PL, when PL=0, 

there is no liquefaction potential; when 0<PL≧5, there is minor liquefaction poten-

tial; when 5<PL≧15, there is moderate liquefaction potential; when 15<PL, there is 

high liquefaction potential. 

 

 For different positions with identical horizontal seismic coefficient kh, geologi-

cal condition, and ground water table, the results of liquefaction potential evalua-

tions will all be the same. Take Tainan City of Taiwan as an example, with kh=0.33 

and the ground water table close to ground surface, the soil liquefaction potential 

diagram published by Central Geological Survey, MOEA based on conventional soil 

liquefaction potential evaluation method is as shown in Figure 1; in Figure 1 the 

evaluation revealed that all areas covered by alluvial soil layer in Tainan City are 

equipped with high, moderate, or low soil liquefaction potential.  
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Figure 1. Distribution of soil liquefaction potentials in Tainan City of Taiwan 

(Central Geological Survey, MOEA, 2016) 

 

 The actual location of soil liquefaction in Tainan City took place during  Mei-

nong Earthquake on February 6th, 2016 is as shown in Figure 2; it has been revealed 

in Figure 2 that: (1) soil liquefaction was merely a kind of localized phenomenon; (2) 

the actual area of soil liquefaction is far less than the area of soil liquefaction poten-

tial announced by Central Geological Survey, MOEA; (3) the actual locations of soil 

liquefaction were mostly outside the areas with high liquefaction potentials. Thus we 

know that the conventional cause of soil liquefaction is different from the cause of 

localizations of soil liquefactions. The result of soil liquefaction potential evaluation 

obtained from conventional cause of soil liquefaction cannot fully reflect the actual 

localizations of soil liquefactions behavior.  
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 To capture the localizations of soil liquefactions, it is known that localizations 

of deformations have to be produced during tectonic earthquakes before obtaining 

the highly concentrated excessive pore water pressure in the shear bands. Thus it is 

necessary to investigate the cause of localizations of soil liquefactions via simulation 

and analysis of tectonic earthquakes. 

 

 

 

 
 

Figure 2. Comparison between the locations of soil liquefactions induced by       

Meinong Earthquake and the distribution of liquefaction potentials 

(Central Geological Survey, MOEA, 2016) 
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Formulation Of Constitutive Equation 

 

 Molenkamp (1985) expressed the physical meaning of the stiffness ratio, H/2G, 

as equal to the ratio of the elastic incremental deviatoric strain to the plastic incre-

mental deviatoric strain if the partial derivatives of the yield surface, F = 0, are nor-

malized with ijSF 
 which is the partial derivative of the yield surface with re-

spect to the deviator stress, ijS
. A quantity called octahedral shear strain ( oct ) is 

frequently used in engineering practices. The stiffness ratio and the plastic octahe-

dral shear strain, 
p

oct , are closely related to each other because the deviatoric strain 

is proportional to the octahedral shear strain. Thus it makes more sense to use the 

stiffness ratio and the plastic octahedral shear strain to update the size of the yield 

surface. The proposed yield function, F, is then expressed as follows:  

 

  02/1
2  P

octD HJF 
…...(2) 

 

where: 

DJ 2 = the second invariant of deviatoric stress; 

 = the size of the initial yield surface; 

p
oct = the plastic octahedral shear strain; 

H/2G = the strain softening parameter； 

G = the shear modulus. 

Differentiating Equation 1 leads to 
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…… (3) 

 

where: 

ijd 
= the incremental effective stress vector; 
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p
octd  = the incremental plastic octahedral shear strain; 

The plastic incremental octahedral shear strain can be found as follows: 

   2
1133

2
3322

2
2211

2
)()()(

9

1 ppppppp
oct ddddddd  

 

           
 2

31
2

23
2

12 )()()(
3

2 ppp ddd  
…….… (4) 

 

The flow rule is: 
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Substitution of Equation 5 into Equation 4 leads to: 
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Therefore:

 

6

 p
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…… (7) 

 

Substitution of Equation 7 into Equation 3 leads to: 
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The incremental effective stress vector is 
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Substituting Equation 9 into 8 leads to 

 

kl

e
ijkl

ij

e
ijkl

ij

F
D

F
H

dD
F





















6

1

…… (10) 

 

The stress-strain matrix is therefore can be obtained as follows: 
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Using bulk modulus of water wB  and volumetric strain ijijd
, the excess pore water 

pressure increment edu is calculated as follows: 

 

ijijwe Bdu 
…… (11) 

 

where ij
 is the Kronecker delta. 

 

Numerical Analysis 

 

 For a 5.08cmx2.54cm plate shown in Figure 3 under plane strain conditions 

loaded at both ends, where the movement in the direction perpendicular to the load-
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ing is constrained, the uniform 50 x 25 mesh is used to analyze the behavior of the 

plate under uniformly prescribed loading conditions. Material properties used are: (1) 

the initial size of yield surface,  , equal to 24kPa, (2) the Young's modulus, E, 

equal to 1200kPa, (3) Poisson’s ratio,  , equal to0.3, (4) the shear modulus, G, 

equal to 462kPa, (5) the bulk modulus of water, wB , equal to 2140MPa, and (6) the 

strain softening parameter, H/2G, equal to -0.05 (for modeling strain softening be-

havior).  

 

Results And Discussion 

 

 The behavior of localizations of deformations and the excessive pore water 

pressure contours under loading conditions are shown in Figures 4 and 5, respec-

tively. Figure 4 shows when shear strains are deep into plastic range, shear bandings 

induced by localizations of deformations are captured due to the loss of symmetry 

and ellipticity. Figure 5 indicates that the distribution of the excess pore water pres-

sure can be highly concentrated in each shear band. Such a phenomenon can be the 

cause of the localizations of soil liquefactions.  

 

 It is well known that there are four different types of earthquakes and most of 

the mass destruction caused by an earthquake over the history is due to tectonic 

earthquakes (Hubpages, 2011).  

 

 The localizations of soil liquefactions can only take place in tectonic earth-

quakes because they are the only earthquakes with shear bandings resulted from lo-

calizations of deformations. 

 

 Even though the conditions before the force is applied to the soil are uniform, 

homogeneous, and isotropic, once the shear strain of the plate gets deep into plastic 

range under lateral compression during a tectonic earthquake, localizations of de-

formations will take place in the plate due to the loss of ellipticity (Drucker, 1950; 

Hill, 1962; Mandel, 1966; Rudnicki and Rice, 1975; Rice, 1976; Valanis, 1989), 

thus leading to highly concentrated excess pore water pressure in shear bands. The 

brittle fractures of the soils in shear bands have led to greatly increased pore space 

thus forming the channel for upward ground water flow with sediment entrainment. 
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Even though the vibration during earthquake will induce excess pore water pressure, 

there is neither highly concentrated excessive pore water pressure nor channel for 

upward ground water flow with fragment entrainment in the tectonic plate. 

Localizations of soil liquefactions can be divided into tubular soil liquefaction (as 

shown in Figure 6) and striped soil liquefaction (as shown in Figure 7). The tubular 

soil liquefaction is resulted from the tectonic plate equipped with tubular water 

channel similar to piping (Terzaghi and Peck, 1967). Hsu and Chiu (2016) believed 

that this tubular water channel is formed by intersection of shear textures of different 

strikes; the striped soil liquefaction is resulted from the tectonic plate equipped with 

striped water channel, which is the shear band under plane strain conditions (as 

shown in Figure 4). 

 

 

 

 

Prescribed displacementsPrescribed displacements

 

Figure 3. Finite element mesh, boundary conditions and prescribed                         

lateral displacements 
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Figure 4. Deformed finite element mesh 

 

 
 

Figure 5. Contours of excess pore water pressures 

 

 As for areas adjacent to soil liquefaction area, even though they are equipped 

with identical conditions, the localizations of soil liquefactions do not exist because 

highly concentrated excess pore water pressure and ground water channel were not 

induced during the earthquake.  
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 Causes of localizations of soil liquefactions include: (1) high shear resistance of 

foundation soil has led to strain softening behavior; (2) shear banding has led to tec-

tonic local uplift of the Earth surface; (3) loosening of the shear band soil due to 

brittle fractures; (4) the expanded pore-space of the shear band soil becomes the 

channel for upward ground water flow with fragment entrainment; (5) the upward 

flowing water with fragment entrainment will further loosen the shear band soil. 

 

 

 

 

Figure 6. Tubular soil liquefaction took place during Chi Chi Earthquake 

(EOU Education Market, 2014) 
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Figure 7. Striped soil liquefaction took place during Meinong Earthquake 

(Liberty Time Net, 2016) 

 

 Comparison among various causes of conventional and localizations of soil liq-

uefactions is as shown in Table 1. It appears that the cause of conventional soil liq-

uefaction is totally different from the cause of localizations of soil liquefactions. 

Obviously the cause of localizations of soil liquefactions can better meet the re-

quirement of actual soil liquefaction as shown in Figure 6 and Figure 7. 

 

 The building damage pattern induced by localizations of soil liquefactions dur-

ing a tectonic earthquake is as shown in Figure 8. This kind of damage pattern is to-

tally different from the damage pattern described by Hsu and Ho (2016) where the 

building was collapsed due to punching shear failure or tilted due to local shear fail-

ure.  

 

 Different damage patterns will require different disaster mitigation methods 

related to earthquake, so the building damage induced by foundation punching shear 

failure (as shown in Figure 9a) or local shear failure (as shown in Figure 9b) must 

not be misidentified as to be induced by soil liquefaction.  
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Table 1. Comparison among various causes of conventional soil liquefaction and 

localizations of soil liquefactions 

 
 Traditional soil liquefactions Localizations of soil liquefactions 
Soil conditions Loose or perfectly plastic Dense or strain softening 
Type of earth-
quake causing 
soil liquefactions 

Not specified Tectonic earthquake 

Inducing factor 
for the major ex-
cess pore water 
pressure 

All-around vibrations Localizations of deformations 

Change of soil 
conditions 

All soils are changed from 
loose state to dense state 

Only the shear band soil is 
changed from dense state to loose 
state 

Highly concen-
trated excess 
pore water pres-
sure 

Not exist Exist in shear bands 

Discharge water 
path for ground 
water to flow 
upward 

Not exist 
The expanded pore-space in the 
shear band soil 

 

 

Illustration of building damage pattern 
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Actual building damage pattern (Pixnet, 2010) 

 

Figure 8. Building damage induced by localizations of soil liquefactions during a 

tectonic earthquake 
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The case of misidentifying the punching shear failure of foundation as soil            

liquefaction (Lee, Der-Ho, 2016) 
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The case of misidentifying the local shear failure of foundation as soil liquefaction 

(Moh et al., 2000) 

 

Figure 9. Cases of building damages during earthquake misidentified as to be in-

duced by soil liquefaction 

 

 In the past there were soil liquefactions took place in The Lin Family Mansion 

and Garden in Taichung, Taiwan during the two tectonic earthquakes in 1906 and 

1999, respectively. The conventional cause of soil liquefaction fails to explain why 

soil liquefaction took place at the same location in two consecutive earthquakes. 

This is because loose sands will be densified after soil liquefaction, and the densified 

soil will no longer suffer liquefaction theoretically. However, the aforementioned 

problem can easily be explained by the cause of localizations of soil liquefactions, 

because the localizations of soil liquefactions only take place in shear bands with 

highly concentrated distribution of excess pore water pressure. As long as shear 
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banding takes place at the same location during two consecutive tectonic earth-

quakes, the soil liquefaction will occur consecutively.  

 

Conclusions And Suggestions 

 

 Currently images of soil liquefactions all over the world clearly show that soil 

liquefactions only take place locally in tectonic earthquakes. For in-depth under-

standing of the cause of localizations of soil liquefactions during a tectonic earth-

quake, the authors have carried out simulation and analysis via the program of finite 

element method compiled based on the elastic-plastic strain softened soil model 

proposed in this article, and the following six conclusions have been supported by 

the results and discussion.  

 

 All-around vibrations can be found in tectonic earthquakes, volcanic earth-

quakes, collapse earthquakes, and explosion earthquakes. However, localizations of 

deformations induced shear bandings can only be found in tectonic earthquakes. 

In the simulation analysis of tectonic earthquakes where a tectonic plate is under lat-

eral compression, when localizations of deformations are captured in a deformed 

finite element mesh, a highly concentrated excess pore water pressure distribution 

can be found in each shear band. Such phenomenon is the main cause of localiza-

tions of soil liquefactions induced in tectonic earthquakes. 

 

 Localizations of soil liquefactions include tubular and striped soil liquefactions. 

Among all localizations of soil liquefactions, the intersection area of shear textures 

of different strikes and the shear band under plane strain condition will provide wa-

ter channel for tubular and striped soil liquefactions respectively. 

 

 The soil liquefaction potential evaluation method currently adopted by Seismic 

Design Specifications and Commentary of Buildings (2006) is based on conven-

tional cause of soil liquefaction, such that all areas formed by alluvial soils will be 

evaluated as with liquefaction potentials. Such result of evaluation is totally incon-

sistent with the actual situation of soil liquefaction. 

 

 The conventional cause of soil liquefaction cannot explain the occurrence of 

soil liquefactions at the same location in two consecutive earthquakes; however, this 

can be explained by the cause based on localizations of soil liquefactions. 
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 Based on conventional cause of soil liquefaction, building damage induced by 

either punching shear failure or local shear failure of a foundation during an earth-

quake can be easily misidentified as to be caused by soil liquefaction. 

Based on these six aforementioned conclusions, first of all it is strongly recom-

mended in the future study that soil liquefaction potential evaluation should be con-

ducted by adopting the cause of localizations of soil liquefactions such that the an-

nounced areas with soil liquefaction potentials can be consistent with the localized 

areas of actual soil liquefactions; secondly, various causes of building damages dur-

ing an earthquake should be clearly distinguished such that different building disas-

ter mitigation methods can be proposed in accordance with different causes of dam-

ages to achieve the effective disaster mitigation.  
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