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THE GREENING OF ACCENT LIGHTING IN FOOD RETAIL: 
FUNCTIONS AND EMOTIONS 

�
Elena Horská, Slovak University of Agriculture in Nitra, Slovak Republic 

Elena.Horska@gmail.com 

Peter Bielik, Slovak University of Agriculture in Nitra, Slovak Republic 
Peter.Bielik@uniag.sk 

Jakub Berčík, Slovak University of Agriculture in Nitra, Slovak Republic 
�

ABSTRACT 

Purpose: The main purpose of the research paper is to highlight the importance of greening 
processes in food retailing both from functional aspects (lowering the costs) and consumer 
aspects as well (visible and hidden consumer reactions and emotions). The balance between 
functions and consumer emotions is very important, so in the paper there are discussed 
various solutions of visual merchandising in practice of food retail and especially, the role 
and function of accent lighting have been investigated. 

Design/methodology/approach: Using a Colour and Lux Meters we found out the intensity 
and color temperature of accent lighting used in food retail chains for the different kinds of 
fresh food products (visual comfort). We also identified different types of accent lighting 
which we assigned to their impact on emotional involvement of consumers. The starting 
points were the tests we conducted in simulated laboratory conditions. While searching of a 
compromise between effective and energy efficient accent lighting we take into consideration 
consumers’ emotional response as well as the annual electricity consumption of different 
types of light sources. The second phase of the research consisted of consumers´ neurological 
tests. The wireless EEG device was set on the respondent´s head to read its brain activity in 
real time.  

Findings: With the rational using of combination of energy saving and effective accent 
lighting retailers can achieve not only attractive presentation of displayed products but also 
appreciable savings in the operation of their stores.  

Originality: Submitted research paper accounts original research of team of experts at the 
Faculty of Economics and Management of the Slovak University of Agriculture in Nitra. This 
work was co-funded by European Community under project no 26220220180: Building 
Research Centre "AgroBioTech" and the Ministry of Education of the SR as a part of 
research project VEGA 1/0874/14: Use of Neuromarketing in Visual Food Merchandising. 
�
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STRATEGIC THINKING ON TECHNOLOGY CATCHING-UP
IN CHINA

Fuji Xie, Antai College of Economics and Management, 
Shanghai Jiao Tong University, Shanghai 200052, China 

xiefuji@sjtu.edu.cn

ABSTRACT�
 

Technology catching-up as a specific phenomenon in the process of economic 
growth, is of great practical significance and becoming more and more important both for 
advanced and backward countries. Under the background of the integration of the world 
economy and the transformation contexts of China's economic development, 
study on technology catching-up with independent innovation has become one of hot issues 
discussed among the government, academia and industry. In the law of technology catching-
up, independent innovation is more important than everything. Chinese firms have been 
actively exploring technology catch-up path, some have achieved impressive results. 
However, many industries in present China are still dominated by foreign brands. In this 
context, to realize advanced industries driving other industries, advanced enterprise driving 
backward ones and then accelerate the catching-up process is becoming reality facing 
Chinese firms and government. Based on the above, this article focuses on discussion on 
Chinese technology catching-up strategy, path selection and policy model. The basic frame is 
formed from open collaborative innovation to independent innovation and then to technology 
catching-up, boosted by open innovation network and ecological innovation system, coupling 
mechanism of technology and market, university-industry collaboration, industrial chain 
collaboration, regional cooperation, company collaboration, and by taking measures of 
crowd sourcing innovation, R&D globalization, common technology breakthrough, 
intellectual property rights protection, patent strategy, market leading, so that achieve 
upgrading of core technology, key industries, key areas and leading enterprises. Policy 
system model is built through three dimensions of basic policy tools (supply, environment and 
demand), technology catching-up domains (country, region, industry and enterprise) and 
technology catching-up types (accelerating, leaping and jumping).
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BACKGROUND OF TECHNOLOGY CATCHING-UP IN CHINA
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Time background: knowledge economy being just unfolding, technology competition 
being like a raging fire
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International background: Global competition being complicated and 
changeable, technology sovereignty dispute being intensified
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Domestic economy: industrial structure being ready to upgrade, technology catching-up 
strategy being imperative
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Technology trends: technology catching-up path being lumpy, opening independent 
innovation being imminent.
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Research trends
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CHINESE�CONTEXT FOR TECHNOLOGY CATCHING-UP
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CHINESE PATH TO CATCH UP IN TECHNOLOGY INNOVATION: THE ANGLE 
OF COORDINATION AMONG INNOVATION SUBJECTS AND DOUBLE TRACK 

COUPLING.
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Regional level:  regional technology catching-up paths with perspective of dual network 
embeddedness
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Industrial level:  industrial technology catching-up paths from the perspective 
of coupling of technology and market.
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Enterprise level:  enterprise technology catching-up paths from the perspective 
of internal and external organization collaboration.
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Structure level of Chinese policy tools for technology catching-up
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Matching of construction of policy system and policy tools in China: three-dimensional 
model
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SOCIALIZATION IN ONLINE BRAND COMMUNITY AND BRAND 
LOYALTY 

�
Habin Lee, Brunel University, United Kingdom

ehabin@gmail.com

Jaehoon Lim, Kyunggi University, South Korea
designkor@hotmail.com

�
ABSTRACT 

Purpose: This paper applies organizational socialization theory to understand motivators 
that influence members in different stages of a socialization process continue participating 
in online brand community (OBC) activities. OBC members are classified into different 
stages of socialization, and hypotheses are derived to identify motivators in each stage 
and their evolution as the members transit from the peripheral to the core of the 
communities.

Design/methodology/approach: The research model is tested on the data collected from 
518 OBC users in South Korea through questionnaire survey.  

Findings: The findings indicate that the motivators identified based on a socialization 
process can explain the intention to participate in OBCs and there are cause–effect 
relationships among the motivators in different stages of socialization. Members in the 
core of the communities have a stronger perception on the motivators than those in 
periphery.  

Research limitations / implications: This study is one of the first efforts to understand OBC 
from socialization perspective. Data was collected from user initiated OBCs therefore the 
interpretation should be careful for company initiated OBCs. 

Practical implications: The managers of OBCs need different strategies to retain OBC 
members according to their stage of socialization processes. 

Originality/value: This study integrated theory of reasoned action and organizational 
socialization theoretical frameworks for better understanding of the use behavior of OBCs.
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KEY SERVICE ELEMENTS OF BUSINESS DISTRICT 
ORGANIZATIONS AND SHOPS 
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National Chung Hsing University, Taichung, Taiwan, ROC 
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Matti Muhos, Oulu Southern institute, University of Oulu, Nivala, Finland 
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Pei-Ning Huang*, Department of Marketing,  
National Chung Hsing University, Taichung, Taiwan, ROC 

ally6425@hotmail.com 
�

Hsiang-Yu Liu, Department of Marketing,  
National Chung Hsing University, Taichung, Taiwan, ROC 

�
ABSTRACT�

�
Purpose: We apply the four dimensions of Dramaturgical Theory – setting, actors, audience, 
and performance – to discuss a Business District as two Dramaturgies according to the 
Behavior Model. Dramaturgy α is called “Business District Organization and Shop”, and 
Dramaturgy β is called “Shop and Customers”. We use these two Dramaturgies to develop 
questionnaires. Through questionnaires, we discover the important Service Elements by using 
Grey Relational Analysis, so we can give advice to both Business District Organizations and 
Shops. We can then apply the important Service Elements in analyzing other countries, to 
promote their Service Quality.  

Findings: The research outcome in Dramaturgy α gave us a list of 14 important Service 
Elements. We classified these 14 items in three ways with respect to their application in 
practice: Communication with the Government, Business District Environment, and 
Communication with Shops. Service Quality can be promoted by concentrating on these 
items. The research outcome in Dramaturgyβgave us13 important Service Elements between 
Shops and Customers, which were also classified in three ways: Shop Environment, 
Promotion Strategy, and Equal Service. This analysis can be used to promote Service 
Quality. 

Practical implications: The important Service Elements developed by our research in 
Taiwanese Business Districts and Shops can be applied to other Business Districts in other 
countries to promote Service Quality between Business District Organizations and Shops. 
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Originality/value: The important Service Elements developed by our research in Taiwanese 
Business Districts and Shops can be applied to other Business Districts in Taiwan to promote 
Service Quality between Business District Organizations and Shops. 
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ABSTRACT 
�

Purpose: Under the contemporary economic environment with severe international 
competitions, high-tech industry relies heavily on its operation and research and 
development abilities to pursue the maximum profit and shareholder value with the minimum 
operation expense. The competence of a company is ensured by how it measures its operation 
performance, and how it internalizes the measure in accordance with its development 
strategy and operation guideline. Financial performance is a crucial indicator of the past 
operation strategy of a company. However, for a company to sustain and continuously grow, 
evaluation of its non-financial performance is indispensable. Thus, by taking both short-term 
and long-term growth drivers into consideration, we proposed using balanced scorecard 
(BSC) for a company or organization to carry out its strategy and evaluate its performance.  

Design/methodology/approach: Following the principle of BSC, strategic objectives from the 
four perspectives are defined in accordance with company strategy; and, they are causally 
linked to form the strategic map to ensure the synergy of these objectives. The key 
performance indicators according to the strategic objectives from the four perspectives of 
BSC are then properly defined and quantified. 

Findings: Our proposed approach has been implemented in an R&D Lab of a company, 
specializing in assembling high-tech products and providing technical services, for more than 
four months. Though it takes some more time for some lag indicators to have their first 
evaluation, the approach receives high appreciation for its practical applicability from the 
members of the Lab and the board of management of the company.  
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Originality/Value: Our approach can serve as a good reference for similar organizations to 
construct their own performance management system. 
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ABSTRACT
 
Purpose:Based on the contingent valuation method (CVM), this research studied the 
economic benefits of tourism activities in Liuqiu scenic area through the different viewpoints 
of visitors and inhabitants.

Design/methodology/approach: In the aspect of visitors, models such as Probit and Logit 
were established for evaluation while Willingness to Pay (WTP) was used as measurement. 
Regarding the inhabitants part which adopted Willingness to Work (WTW) as WTP, the 
research conducted regression models like Probit and OLS (Ordinary Least Squares) for 
model evaluation and verification. 

Findings: After analyzing the difference among various models based on evaluation results, 
the research results showed that (1) When WTP and WTW were used to estimate visitors and 
inhabitants’ WTP, they all equipped with excellent explanations, regardless of the model
options in Probit, Logit or OL; (2) Compared to the visitors’ WTP, the research found the 
inhabitants’ WTW showed smaller difference between evaluation result and average number;
(3) According to the cumulative distribution or the character of cumulative-function 
distribution from the interviewed inhabitants’ data, the research found WTW reflects more 
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inhabitants’ viewpoints than WTP; and (4) WTW can accordingly represent inhabitants’ WTP.
Originality/Value: In the previous researches, WTP is usually represented by currency. 
However, this research attempted at using WTW as an alternative CVM option to measure the 
WTP. By comparing the difference between inhabitants’ WTP and WTW, this study found that 
the distribution trend of WTW shows more even from its sampling distribution. Meaning that 
inhabitants show the more consistency on the WTW.
�
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LITERATURE REVIEW
 
The definition of contingent valuation method
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Research and application of contingent valuation method
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Questionnaire design
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Data Analysis
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Descriptive statistics
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THE EMPIRICAL RESULT ANALYSIS

 
Model construction of utility evaluation for visitor’s usage in Liuqiu scenic area
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Basic data analysis of interviewed visitor
Analysis of socio-economic index
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The analysis of tourism attitude and behavior for Liuqiu scenic area
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The data analysis of interviewed inhabitant’s descriptive statistics
Analysis of interviewed inhabitant’s socio-economic index
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ABSTRACT 
�

As for luxury goods, the strong purchasing power of Asianshas instigated manyglobal luxury 
brands to set up flagship stores in major cities in Asia.The luxury goods market in Asiaexpanded 
continually, however most of previous studies in luxury brand choice were conducted in Western 
countries. Due to different culture, there is a need for research in luxury brand choice in Asian 
countries.The study explores the personal value factors that affect Taiwan and Hong Kong 
consumer’s brand choice in luxury fashion goods based on the characteristics that the brand 
owns, andmakes cross-areacomparisons between thesetwo markets.By comparing thedifferences 
and similaritiesin personal value factorson brand characteristicsbetween two markets, luxury 
brandfirmsin Taiwan and Hong Kongcan formulate different marketing strategiesto promote 
their luxury products. 
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RESEARCH METHODOLOGY 
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RESULTS AND DISSCUSSIONS 
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(n=41)
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Power 9A��� 9A1D� DAF?C� DAC?9� 9A��� 9A��� DAF4<� �AD<<�
Achievement 9A4�� 9ACD� DAF9D� DAF<4� 9A19� 9A4�� DAC<C� �A��<�

Hedonism 9A4�� 9AC�� DAF��� DAF�D� 9A?9� 9A<F� DA<�<� DAC9?�
Stimulation 9A9�� 9A<F� DAFFF� DAF1F� 9A14� 9A??� DA<C�� DAC���

Self-direction 9A4C� 1AD�� DA<?D� DA<?�� 9A<9� 9AC9� DA<DD� DA<44�
Universalism 9A4F� 9AC<� DA<<<� DA<4�� 9A1<� 9AC4� DA<�D� DAC���
Benevolence 9A?D� 9AC4� DA<9�� DA<9�� 9A4C� 9AFD� DA<FF� DAF�9�

Tradition 9A4C� 9AF9� DA<?D� DA<C9� 9A1C� 9A41� DA<C1� DAC�4�
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HK TW
Coefficients Wilks’

Lambda
F Sig. Coefficients Wilks’

Lambda
F Sig.

Power �DA�49� �ADDD� DADD9� DAC4<� DA�1F� DACF?� �A4<9� DA��D�
Achievement DA1D?� DACCF� DA4DF� DA1<?� DA?4F� DAC<9� 4AD??� DAD�?l�

Hedonism �DA�D4� DACC<� DAF�D� DA9??� �DA?�C� DACC?� DA<4<� DA9F4�
Stimulation �DADC?� DACC<� �AD1?� DA9D<� �DAD??� DACC<� DA?�D� DA19?�

Self-direction �DA?CF� DACC4� �A4FD� DA�D�� �DADF�� DACCF� DA941� DA44��
Universalism DA1�4� DACC<� DA<F1� DA9<<� �DA�FC� �ADDD� DAD�D� DAC�D�
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Tradition DADF�� DACCF� DA??4� DA1�4� DA<<F� DAC<F� 1A�1�� DAD19l�
Conformity DAF�4� DACFF� 9A4?A� DAD?D� �DA994� �ADDD� DADD�� DAC<?�

Security �DA�9F� DACCC� DA9��� DA4<F� �DA1��� �ADDD� DADD�� DAC<9�
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Iconic Elements No Iconic Elements
Mean S.D. Mean S.D.

HK
(n=223)

TW
(n=139)

HK TW HK
(n=78)

TW
(n=46)

HK TW

Power 9A��� 9A1�� DAF�F� DAC<<� 9A�9� 9A��� DAC<�� �AD�?�
Achievement 9A1�� 9AC�� DAF�?� DACDF� 9A1�� 9A4�� DAC9�� �A��D�

Hedonism 9A1F� 9AC�� DA<C9� DAF94� 9A<�� 9A<?� DA<FF� DAF1F�
Stimulation 9A99� 9A<<� DAFCF� DAF<�� 9A94� 9A<D� DAFD9� DAF1D�

Self-direction 9A4F� 9ACC� DA<??� DA<4<� 9A<�� 9ACF� DA<D4� DA<<1�
Universalism 9A4?� 9ACC� DA<?F� DA<1�� 9A44� 9AFC� DA<?<� DAC�1�
Benevolence 9A4F� 9AC<� DA<1F� DA<��� 9A?4� 9A<?� DA<�F� DAF���
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Coefficients Wilks’

Lambda
F Sig. Coefficients Wilks’

Lambda
F Sig.

Power DA�<<� DACC4� DAD�D� DAFFF� DA�FD� DACF�� 9A9<F� DAD?F�
Achievement �DA49�� DACF�� �A9F<� DA�1D� DA?��� DAC<�� 4A49�� DAD�Dl�

Hedonism DAF�<� �ADDD� 4A1�<� DAD�Dl� DA�D?� DACC9� �A�?D� DA�?9�
Stimulation �DA1<<� DACC4� DAD�<� DAF<D� �DA�?C� DACCC� DA�44� DA?�1�

Self-direction DA9?9� �ADDD� �A?11� DA�D�� �DA1C?� �ADDD� DAD�9� DAC���
Universalism �DA199� DACCF� DADDF� DAC�<� �DA��F� DACC<� DA1C�� DA1F1�
Benevolence DA9C<� DACF?� DA49D� DA1?<� DA4F�� DACF4� �A<9<� DA�DD�

Tradition �DA19C� DACCC� �A�<<� DA�4C� DA�<?� DACF1� �AC�1� DADFC�
Conformity DA�91� �ADDD� DA�41� DA?C4� DA�<D� DACFC� �AD<9� DA�4��
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Heritage Brand Non-Heritage Brand
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(n=211)
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(n=53)

HK TW

Power 9A��� 9A1�� DAFD?� DAC?4� 9A�9� 9A�4� DACC<� �AD14�
Achievement 9A4� 9AF<� DA<C4� DACD9� 9A49� 9A??� DACF4� �A��?�

Hedonism 9A1F� 9AC�� DA<C4� DAF99� 9A?<� 9AF�� DA<C9� DAF4?�
Stimulation 9A9�� 9A<<� DAFF�� DAF<�� 9A9F� 9A<�� DAF4?� DAF1��

Self-direction 9A44� 1AD�� DA<?9� DA<?<� 9A<<� 9AC1� DA<D1� DA<14�
Universalism 9A4F� 9ACC� DA<<9� DA<4<� 9A4�� 9AFC� DA<49� DAF<D�
Benevolence 9A4<� 9AC?� DA<4� DA<�4� 9A?<� 9AF�� DA<D9� DAF�D�

Tradition 9A4F� 9AF4� DA<41� DAFD4� 9A41� 9A4<� DA<C?� DAF??�
Conformity 9A?1� 9A<<� DA<9�� DA<CC� 9A?<� 9A??� DA<?1� DAF9��
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Coefficients Wilks’

Lambda
F Sig. Coefficients Wilks’

Lambda
F Sig.

Power �DAD��� DACCC� DAD4D� DAF�1� DA<D<� DACF4� �A<9�� DA�DD�
Achievement �DADC<� DACCC� DA��D� DA<1�� �DAD9F� DACCD� �A<F�� DA�F1�

Hedonism DA4D1� DACFC� 9A94<� DAD?F� �DAD1F� DACC<� DA4�9� DA1<4�
Stimulation �DA9�D� DACCC� DA91C� DAF444� �DA994� DACCC� DA��F� DA<9��

Self-direction DA<FD� DAF�� 4A4?F� DAD�Cl� �DA�<�� DACCC� DA�?C� DA?D1�
Universalism �DA<��� DACCF� DA1F9� DA1FF� �DA�1�� DACC?� DA?<4� DA1���
Benevolence DA��1� DACC<� �ADD�� DA9�F� DAD19� DACC�� �A4�C� DA��F�

Tradition �DA�D�� DACCC� DA�4C� DA?CD� DA<F4� DAC<?� 1A149� DAD9?l�
Conformity �DA�9?� �ADDD� DAD4?� DAF�9� �DA�D�� DACC<� DA?94� DA1�<�

Security DA1�4� DACC9� �AD�D� DA�4?� DA9F�� DACF1� �AC9�� DADFC�
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SUSTAINABLE DEVELOPMENT: AN EDUCATIONAL 
PERFORMANCE MEASURES UNDER UNCERTAINTY

Ru-Jen Lin, Lunghwa University of Science and Technology, Taiwan ROC
rjlin@mail.lhu.edu.tw

Ming-Lang Tseng, Lunghwa University of Science and Technology, Taiwan ROC

Fei-Hsin Huang, National Taiwan Sport University, Taiwan ROC

ABSTRACT

Purpose: The purpose of this paper is to investigate interesting developments on how 
sustainability issues have been integrated into the performance measures of Technological 
and vocational education (TVE) in Taiwan under uncertainty.

Design/methodology/approach: In this paper, the authors present modified balanced 
scorecard (BSC) model and practices the expert perceptions by applied fuzzy Delphi method 
and fuzzy performance score in evaluating the performance of TVE in Taiwan. Two top 
private and national universities of science and technology are decided to develop and 
determine the weights of BSC aspects and attributes (activities, components, and 
characteristics) in the solution of their organizational performance. 

Findings: TVE has an important role in Taiwan's national development. TVE cultivates 
numerous professional and technical workforces; it not only provides a firm and positive 
foundation for Taiwan's economic development but also facilitates industries to move into the 
international arena. This vision of an elaborative TVE integrates even more resources to 
synchronize the institutional infrastructure with the market demand in workforces to enhance 
the quality of education. In addition, this is practical teaching and applicable knowledge 
which is encouraging students with advanced technical skills to apply to their career.

Practical implications :The management was thinking of evaluating the performance 
measurement by a valid BSC model. The proposed hybrid approach is presented. The 
management expects that the hybrid approach helps the universities understand their 
performance and thus, to deal with future challenges.
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Originality/value :This study adopts modified balanced scorecard model and practices the 
expert perceptions by applied fuzzy Delphi method and fuzzy performance score in evaluating 
the performance of TVE in Taiwan, and provides evidences that the measures are of 
particular importance for future research and higher education for sustainable development. 
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STRUCTURED ABSTRACT 

Purpose: In Europe, the public sector allocates a significant amount of resources to 
entrepreneurship support through subsidies and public advisory services. Typically, public 
entrepreneurship support is provided without any expectation of direct returns. However, 
there is a lack of information about the efficiency and effectiveness of these actions. 
Entrepreneurs in northern sparsely populated areas also face context-specific challenges as 
they operate in the market. The purpose of this study is to investigate the impacts of local 
action group funding to microenterprises in a northern sparsely populated area. 

Design/methodology/approach:� This is a retrospective, single-case study focusing on a
sparsely populated area in Northern Finland. The study is based on 25 semi-structured 
enterprise interviews. Multiple perspectives are analysed in the interviews. 

Findings: This study investigates what the influence was of public local rural financial 
support from microenterprise entrepreneurs’ perspectives. As a result of this case study, the 
role of public business advisory services for the entrepreneurs in local rural funding process 
is also clarified.  

Research limitations/implications: This case study is limited to case enterprises located in 
Northern Finland in order to get an in-depth understanding of the phenomenon. 

Practical implications: Results of this study can contribute to the effectiveness of public 
business subsidies. Results can be used by public business support service providers to 
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improve their processes to correspond more effectively to case-specific needs of 
microentrepreneurs. 

Originality/value: Current literature provides limited information about how effectively and 
efficiently public entrepreneurship support promotes microenterprises.
�
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�
ABSTRACT 

Mergers and acquisitions are an important tool for companies to achieve fast, external growth 
by e.g. acquiring new knowledge to face competition. The importance of the topic is indicated by 
the tremendous M&A volume, which has been reached in the last few years and is comparable to
the GDP of large countries.  

In this paper we focus on the role of innovation in transactions. More specifically, within an 
empirical study of 101 transactions in the German-speaking part of Europe, we examine whether 
integration on the human and task level during the post-merger phase reveals differences 
regarding the merged firms’ overall ability to innovate. Our study contributes to existing 
research, as we find empirical support that the amount of changes regarding both human and 
task integration have a different impact on innovation characteristics in M&A.  

The distinction between task and human integration provides a clearer understanding of means 
for coordination mechanisms. Hereby, task integration involves the identification and realization 
of operational synergies through capability transfer, resource sharing and learning. In contrast, 
human integration seeks to establish a shared identity and atmosphere of trust among employees 
of both sides. Innovation was analyzed regarding three different characteristics – upstream 
performance, new product development, and product enlargement.  

Our findings reveal that the ability of exploration is dependent upon different levels of 
completion or emphases along both axes of integration. We find significantly diverse results in
all three innovation characteristics: Regarding upstream performance, high human and high 
task integration results in the greatest possible degree of innovation, whereas human integration 
appears to be more beneficial than task integration. In terms of new product development, we
find that again the highest degree on both axes shows that most innovative capabilities. 
However, hereby integration of tasks appears to be more beneficial than human integration. 
Regarding product enlargement, our results show that high task and low human integration is
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the best approach leading to innovation. Hereby, operational synergies appear to have a more 
positive impact, as diversification of products rather requires resource sharing and capability 
transfer than a common culture in order to exploit synergies.  
�
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Hypothesis 1 (H1): A high level of human integration leads to a higher level of innovative 
capabilities with regards to new product development.  
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Hypothesis 2 (H2): A high level of human integration leads to a higher level of innovative 
capabilities regarding product enlargement. 
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Hypothesis 3 (H3): A high level of task integration leads to a high degree of innovation 
capability regarding product enlargement.  
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Hypothesis 4 (H4): A high level of task integration leads to a high degree of innovation 
capability regarding new product development.  
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Hypothesis 5 (H5): A high degree of both human and task integration results in the greatest 
possible degree of upstream performance.  

METHODOLOGY 

Data and sources 
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ABSTRACT 

Purpose: The aim is to examine if the joint-use strategy of Lean Six Sigma can improve 
flexibility, robustness, cost-efficiency, and agility at the same time.  

Design/methodology/approach: A single case study including a Swedish company from the 
telecom manufacturing industry was conducted.  

Findings: A Lean Six Sigma strategy ensures more flexible, robust, and efficient processes. 
However, to make them agile, something more is required. This could include training the 
staff, strengthening company culture and collaborating with key partners in the supply chain.  

Research limitations/implications: This study is limited to large companies that usually have 
a lot of resources and choices where to put the strategic emphasis. The situation could be 
very different in small and medium-sized companies.  

Practical implications: This research provides guidance on how to manage the Lean Six 
Sigma strategy in order to ensure more flexible, robust, and efficient processes. 

Originality/value: This research provides guidance to companies regarding the applicability 
and properties of the Lean Six Sigma strategy.  
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ABSTRACT 

Despite a wealth of literature on the internationalization of small and medium-sized 
businesses (ESNR, 2003; EIM Business & Policy Research, 2010 and 2011; OECD, 2004; 
IHK Bochum, 2010), there still is little awareness of its origins and the actual moment of 
deciding in favour of internationalization. At the same time, it can be assumed that the main 
factors deciding the success or failure of the SMEs’ venture will also have their origins there. 
A look at current research shows that “international performance” or the opportunities and 
risks it brings for SMEs has been researched in Switzerland (Baldegger, 2010 and 2013; 
Credit Suisse, 2010), but no attention has yet been given to a perspective that covers in 
particular the decision-making process, the qualities of the decisions, and the factors 
influencing them. Our study, conducted in November/December 2013, focuses on these 
decisions by Swiss SMEs and tries to fill that gap in our knowledge. Its aim is to contribute to 
creating more awareness and professionalism in this early phase of internationalization 
processes which seems essentially relevant for the later course of the processes. Considering 
the findings of our study, it can be said that trust-oriented, network-based, and intuitive 
factors (competences / abilities / characteristics / attitudes) play a major role in these 
internationalization decisions. The option of taking the business international has always 
been present among Swiss SMEs, but can only be seized in practice if both the decision-
makers and the organizations themselves possess the mentioned characteristics, recognize 
their potential, and act upon it. Internationalization is possible without this, but the question 
has to be whether the decision to internationalize can then achieve the same level of quality if 
it does not put to use all of the available factors (experience, trust, networks, and intuition. 
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1 A prior version of this paper was presented as a concept draft at the 3. International 
Business Management Research Conference in Chiang Mai, Thailand 2013 (cf. 
Dievernich, F./Schreier, C./Gong, J. (2013): SME’S Internationalization as balancing 
act between rationality, emotion, and intuition. In: The Journal of Business 
Management Research Conference VOLUME 4, DECEMBER 2013, pp. 288-310.) That 
draft focused on the EBD model which is presented here in a revised and more 
practically applicable format. 
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ABSTRACT
�

In today’s market economy, which is characterized by a very changeable environment and strong, 
intense competition because mainly by enlarging globalization, it is becoming more and more 
difficult for an enterprise in maintain long-term success. Due to Taiwan join WTO and ECFA 
(Economic Cooperation Framework Agreement), textile goods faced global competition. With 
the short life cycle of the textile market and demand uncertainty in market, it leads to increasing 
pressure on the clothing and textile industry. That is why the significance and meaning of brands 
have been growing recently. 7 Senior managers, from three Taiwanese textile and clothing 
companies, were interviewed about their understanding and use of brand strategies in their 
marketing performance. The aim of this study is to show that a properly applied brand strategy 
is the enterprise’s most valuable asset, and should be the most important task for the company. 
The finding proposes that Taiwanese clothing and textile companies need to develop a new 
business model which integrated all the processes including design, procurement, production, 
and marketing. Considering Taiwan domestic demand market is too small and brand awareness 
is not strong, this study suggests that the clothing and textile industry should make emphasis on 
the international market and identify accurate brand positioning. Moreover, human capacity 
building is an important issue that companies should have a long-term program and direction 
for their brand development.
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ABSTRACT

Purpose: Supplier behaviors are considered to influence buyer-supplier cooperation, 
including bilateral knowledge sharing. However, previous research does not explain the 
mechanism through which this influence occurs. This study proposes a research model based 
on the relational exchange theory to explain the mechanism by which current and alternative 
suppliers impact buyer-supplier knowledge sharing.

Design/methodology/approach: The empirical data was collected from the research and 
development staff of Taiwanese electronics firms. The structural equation modeling was used 
to test and verify the appropriateness of the hypothetical model.

Findings: The empirical findings show that the current supplier asset specificity positively 
influences, directly and indirectly, the buyer-supplier knowledge sharing in new product 
development via the mediating effects of buyer perceived trust and satisfaction and the 
relevant buyer commitment. On the other hand, the alternative attractiveness only indirectly 
and negatively affects buyer-supplier knowledge sharing via the mediating effects of trust, 
satisfaction, and commitment. Evidently, the influences of asset specificity exceed those of the 
alternative attractiveness.

Research limitations/implication: Future research could investigate other countries and 
industries to generalize the proposed model and research findings. The non-response bias 
examination should be considered in advance in methodology.

Practical implications: The findings imply that current suppliers should focus to ensure 
and satisfy buyers’ specific asset demand other than concern competing suppliers’ alternative 



�
�

����?���

attractiveness.

Originality/value: This paper is the first study investigating knowledge sharing antecedents 
via the approach of both influences from current and alternative suppliers, and adopts 
relational exchange theory in explaining its influence mechanism.
�
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H1.  Supplier asset specificity positively influences buyer satisfaction. 
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H2.  Supplier asset specificity positively influences buyer trust. 
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H3A Alternative attractiveness negatively influences buyer satisfaction. 
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H4A�  Alternative attractiveness negatively influences buyer trust. 
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H5A�  Buyer satisfaction positively influences buyer commitment.�
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H6A� � Buyer trust positively influences buyer commitment.�
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H7A� � Buyer commitment positively influences buyer-supplier knowledge sharing in buyer 

new product development.�
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H8A� � Supplier asset specificity positively influences buyer-supplier knowledge sharing in 

buyer new product development.�
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MATURITY MODELS AS A SOURCE FOR RELENTLESS DRIVE 
TOWARDS OPERATIONAL EXCELLENCE 

�
Ville Isoherranen*, ABB Oy, Finland

ville.isoherranen@gmail.com

Pekka Kess, Industrial Engineering and Management, University of Oulu, Finland
pekka.kess@oulu.fi 

�
ABSTRACT 

Purpose: The challenge of every company is to beat competition and grow, and when 
successful then remain competitive. Maturity models are examined in this research as a 
source for relentless drive towards operational excellence. These models are used inside 
companies to build momentum for change, continuous improvement and roadmap of building 
world class operations. Case company ABB Corporation is presented as example for 
applying maturity models to fuel the quest for operational excellence.

Design/methodology/approach: This study is based on the literature findings on maturity 
models concepts, analyses of their characteristics, and a presentation of the case company. 

Findings: The literature findings are presented as a summary of the maturity models 
background and fundamentals, the case company application of maturity models is examined 
and evaluated.

Research limitations/implications: This paper is based on literature findings and related 
analyses as well as a case company presentation and evaluation. Future research should 
expand the discussions to other case companies.

Practical implications: The maturity models application at a case company provides 
valuable reference with practical discussion to any company looking for framework to 
remain competitive and drive operational excellence agenda. 

Originality/value: Maturity approaches have their roots in the field of quality management. 
One of the earliest of the maturity models is from 1979 Crosby’s Quality Management 
Maturity Grid (QMMG). The maturity models concepts have been since been expanding to 
various areas and standards.  The large scale application of several maturity models to 
various corporate functions within same overall umbrella presented in the case company 
provides unique contribution to the maturity models application in driving operational 
excellence.
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DESIGNING PARTICIPATORY EDUCATIONAL APPLICATION 
USING NFC�
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ABSTRACT 
�

Purpose: The awareness of importance on history and culture education has increasing 
steadily. However there are only a few e-learning contents which meet needs of users. 
Therefore this paper suggests a new concept of system, history and culture education 
application, satisfying those demands. This proposed system designed to make users learn 
history and culture more easily and naturally as well as encourage users’ voluntary 
participation by taking a function of Near Field Communication(NFC) and asking users to  
tag directly on NFC tag. 

Design/methodology/approach:  The paper has analyzed other studies and use-cases to 
deign well-structured system and standardize consistent contents for educational efficiency. 
The interviews and surveys also conducted to prove whether the system design and 
standardized contents assure usability or meet user’s needs.

Findings:  The Preferences for the e-learning service based on the game are the growing 
trend for user’s active participation. And the answers from the survey proved that “the stamp 
tour” could be a mean of educational application specialized in history and culture. For the 
design side, small tests after each session1), 4~5 of contents in a session view 2), and the 
standardized list of the contents consisted of Official Title, Cultural Value, and Historical 
Background 3) are highly recommended.�
�
Originality/value:  Based on the results of the survey, the paper designs system architecture 
corresponded to the market conditions and all the needs of users. In addition, this application 
uses NFC technology, has not been used previously for educational purpose, in order to 
enhance the user's participation. The standardization of the contents also provided to 
improve the usability for users and the ease of management for provider.�
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ABSTRACT

Purpose: In the face of fierce international competition and rapidly changing technologies, 
the enhancement of creativity among employees is vital for organizations seeking to maintain 
their competitive advantage. Globalization has provided employees with a wider range of 
multicultural experiences, which a number of studies have found to stimulate creativity. 
Nonetheless, the boundary conditions of this influence have yet to be fully elucidated. The 
study draws on cognitive tuning and regulatory focus theory perspectives to addresses the 
moderating effect of regulatory focus on the relationship between multicultural experience
and creativity.

Design/methodology/approach: This study investigated whether one’s regulatory focus 
moderates the relationship between multicultural experience and creativity. We adopted an 
experimental approach using a 3�2 between-group design based on the manipulation of 
multicultural experience (Taiwanese or American culture (single cultural exposure), and both 
Taiwanese and American culture (dual cultural exposure)) and regulatory focus (promotion 
focus and preventative focus) with 120 university students (study 1) and 120 workers in the 
workplace (study 2) as participants.

Findings: The results of evaluating the creativity of the participants indicated that
multicultural experience exerts a significant influence on creativity; the creativity 
demonstrated by participants in multicultural scenarios was superior to that in scenarios 
featuring only one culture. Furthermore, regulatory focus moderates the relationship between 
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multicultural experience and creativity, such that multicultural experience had a significant 
influence on creativity in circumstances with a focus on promotion but no apparent effect in 
circumstances with a focus on prevention.

Originality/Value: Our research demonstrates that the relationship between creativity and 
the interaction effects of multicultural experience and regulatory focus. This contribution to 
understanding the influence of creativity extends theory on multicultural experience, 
regulatory focus, and creativity. Moreover these results have important implications for 
human resource management and global learning.
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H1: The multicultural experiences of an individual can enhance his or her personal 

creativity. 

Multicultural experience, regulatory focus, and creativity 
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H2: The interaction between the multicultural experience and the motivation guiding 

the regulatory focus of an individual influences personal creativity. Promotional 
motivation strengthens the influence of multicultural experience on creativity, 
whereas preventative motivation weakens the influence of multicultural experience 
on creativity. 

METHODOLOGY 

Study 1 
Participants 
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Experimental design and procedure 
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Results and discussion 
Results of manipulation check 
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Analysis of results concerning the influence of multicultural experience and regulatory focus 
on creativity 
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ABSTRACT 

Adjusted expectations are useful way of understanding post-purchase satisfaction and 
explaining the change of individual-level expectations, yet research has yet to fully explain 
what factors influence for predicting customer’s adjusted expectations in the specific online 
store. This study aims to explore adjusted expectations within the context of expectancy 
disconfirmation theory and the value concept to gain insight into effective strategies to 
manage changing customer expectations. An empirical study was conduct to compare the 
underlying EDT variables and the value concept variables link to adjusted expectations. The 
target population of this study is general Taiwanese online customers who have made online 
purchases of products or services in the past. The results show that perceived performance, 
disconfirmation and customer satisfaction of membership EDT, and confidence benefits and 
perceived value members in the value concept appear to be positive effect on adjusted 
expectations. The results imply that all factors in EDT integrate to the value concept can be 
as an assessment of adjusted expectations. The present findings contribute to the field’s 
understanding of the various forces acting on adjusted expectations in online shopping 
context through the lens of cognitive-affective dimensions in EDT and customer gains in 
value concept. 
�
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H1: Perceived performance positively influences adjusted expectations. 
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H2: Disconfirmation positively influences adjusted expectations 
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H3: Customer satisfaction positively influences adjusted expectations. 
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H4: Perceived equity positively influences adjusted expectations. 

Confidence benefits 
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H5: Confidence benefits positively influence adjusted expectations. 
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H6: Perceived price positively influences adjusted expectations. 
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ABSTRACT 

Technological innovation is widely regarded as a key driver of economic growth in many 
advanced countries.  Science parks are organizations managed by specialized professionals 
to promote and incubate technological innovations.  To understand the performance of a 
science park in the pursuit of such a goal, we developed a scale, the “change of self-
efficacy,” based on the conventional self-efficacy theory to evaluate improvement in the 
competence of in-park firms after they have become members of the science park for a 
certain period of time.  To test this scale as well as to analyze its potential impacts, we 
conducted a questionnaire survey with 89 in-park firms in Hong Kong.  After an intensive 
statistical data analysis, we found that the measurement model of the scale of “change of 
self-efficacy” is acceptable in terms of both convergent and discriminant validity.  Results 
further show that such a scale has significant impacts on perceived usefulness of the service, 
overall satisfaction with the service, confirmation of a user’s initial expectation, and in turn 
the intention to continue using the service provided by the science park.  This study extends 
the knowledge of self-efficacy, service quality, and expectation-confirmation and provides 
additional insights for providers of knowledge-intensive services to enhance user satisfaction 
and acceptance as well as to implement knowledge management successfully. 
�
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EVALUATING FIRM PERFORMANCE OF VIETNAMESE BANKS 
WITH THE BALANCED SCORECARD

Kim-Phung Truong*, National Kaohsiung University of Applied Sciences, Taiwan 
phungtclhu@gmail.com *Corresponding author 

Ming-Hung Shu, National Kaohsiung University of Applied Sciences, Taiwan 

Bi-Min Hsu, Cheng Shiu University, Kaohsiung, Taiwan 

ABSTRACT
�

In the global financial crisis conditions, Vietnam banking sector has suffered from 
liquidity and deadlock in the operation. Indispensably, evaluation and measurement of 
performance are an important task for the banks as well as has become a pressing, but many 
managers agree that their evaluation systems do not adequately fulfill this function. Actually, 
balanced scorecard (BSC) is a new idea in performance management and applies to evaluate 
firm or bank performance through finance and non- financial dimensions.  

The purpose of this study is to determine the factors of BSC actually affecting 
Vietnamese banks. Besides, to test and generate model which is the best fit model used for the 
application and implementation BSC. Another purposed of study is to contribute to the 
understanding of how BSC is developed and applied in evaluating the performance of banks 
in Vietnam. Based on data declare available from the banks, stock market for the financial 
dimension and survey for non-financial dimension. BSC is derived to evaluating and 
measuring the performance of the banks in 2011. In the indefectible combination, Structural 
Equation Modeling (SEM) is employed to test relationships of BSC and firm performance of 
Vietnamese banks and adopted to verify the goodness of fit effects of measurement model and 
structural model. The results also indicate that BSC directly and positively influence firm 
performance of Vietnamese banks. Furthermore, due to lack of research work in this area 
and the banking sector in Vietnam, this study contributes to the knowledge on how 
Vietnamese banks may apply the BSC to evaluate their performance and management system. 
The author proposes some future research needs required in this area.  
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H1: The BSC has a positive impact on firm value (Tq). 
H2: The BSC has a positive impact on earning per share (EPS).  
H3: The BSC has a positive impact on stock rerturn (Ri). 
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H4: The BSC has a positive impact on firm performance of Vietnamese banks. 
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Balanced Scorecard 
Non - Financial 

The customer dimension ��G
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The internal business process dimension: -�B��
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The learning and growth dimension: ���E�
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Research method 
Data Collection

 	��� G
���� ����� 
�� V����
�

�
��"� G��� 
�
�G

�
E
��� ��B�E�'� �I�� V����
�

�
���� ����
���
�
��"� �� G
���� V����
�

�
��� G��� ���� E����3��� �*/�E�'� �� ��E�
�� V����
�

�
��� G��� ����
3�
����� �*/�E�A� 	��� ��E�
�� ����� 
�� ���� �

���� �����3�
�� �G� ���� *�
%�"� G��� ���� G

�
E
���
�
3�
�
�
��G�(����
��*�
%j��B��G��3�
E�'����������

������

������B������G�9��*�
%��7���*��
��BB�
����
���V����8A�

Sample Size 
  	���������
��:�
��3������������G�����
������:�I���*������
��
��:�
���G��

��������E������
3�������$'�����E�
�@���������
�*������
3��
�
�G�����
��3�����'���3B��������������:��������
6��
I
��� 
h� �DD� 7�������'� �CF98A� (����� �
� ����� �G� �NB��
�
E�� 
�� �� 3


3�3� 4� ��3B���� G��� ��
B���3����'� ��
��
�����������
3���A� �
� ��
������:'� ���� �������
E���3����� G���
�
�G

�
E����B�E��
����14�V����
�
�����*�����
3���[�G

�
E����B�E������C����
3�����B���3�����A�

Analysis method 
Exploratory Factor Analysis – EFA
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Confirmatory Factor Analysis and Structural Equal Model  
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Measuring fit level of the model 
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Statistic analysis 
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INVESTIGATING FACTORS IMPACTING SMART CITIES ADOPTION 

June Wei, University of West Florida, USA 
jwei@uwf.edu 

June Lu, University of Houston-Victoria, USA 
luj@uhv.edu 

ABSTRACT�
�

In order to find ways to development employment, quality of life, education, healthcare, energy, 
safety, mobility, in an ecological and sustainable way in our cities, cities can be transformed 
using modern information communication technologies (ICT) to connect citizens, government, 
and businesses and provide different services in a city. Smart cities are communities that use 
several information technologies (IT) to transform fundamental infrastructures and services in 
the city and the way these infrastructures and services work and communicate. All aspects of a 
city can be transformed by IT e.g., utilities, communication and transportation, public safety, 
education, healthcare, entertainment, and administration. 

Motivated by the apparent lack of literatures in the area of an exploratory study on factors 
impacting smart cities adoption, this paper first developed a theoretical model for investigating 
factors impacting smart cities adoption, which includes factors such as perceived usefulness, 
perceived ease of use, entertainment, satisfaction, subject norm, smart city quality, security, 
privacy, legislation, technology, ubiquity, intention to use and cost. Second, a survey is 
developed to measure these constructs. Data was collected from 361 subjects using the stratified 
sampling method. Structural equation modeling method was used to analyze data. The findings 
show that legislation has positive correlations with security and privacy; perceived ease of use, 
perceived usefulness and entertainment have positive correlations with intention to use; and 
technology and ubiquity impact the intention to use via quality, entertainment and perceived ease 
of use and perceived usefulness.  Finally, recommendations and guidelines are presented to 
assist smart city decision makings. Managerial and practical implications are also presented. 

In this study, as subjects were recruited in one country, the future research will be to conduct a 
cross-cultural study on those constructs to considering impact factors inherited from cultural 
differences.   
�
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POWER MANAGEMENT BY ANALYZING INTERRUPTION OF
POWER DISTRIBUTION SYSTEM IN PATTAYA

Suphattharachai Chomphan
Faculty of Engineering at Si Racha, Kasetsart University, Chonburi, Thailand

suphattharachai@eng.src.ku.ac.th

Sirarot Preechatanapoj
Faculty of Engineering at Si Racha, Kasetsart University, Chonburi, Thailand

sk_skatejung@hotmail.com 
�

ABSTRACT 
�
This paper analyzed related factors caused power interruption in 22 KV Distribution System 
in Pattaya area using database of Provincial Electricity Authority (PEA). In order to manage 
the electrical power and improve the reliability of power distribution system, scenario 
analysis was applied as a main methodology. The effectiveness of each case was measured 
using reliability indices, SAIFI and SAIDI.  

The results of the experiment indicate the improvement of reliability indices in studied area 
which imply better stability of power distribution system. In addition, the outcomes also 
provided several alternative options to prevent power interruption to reoccur and also 
suggest the productive way to improve the reliability of power distribution system. 
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ABSTRACT 

Overbanking situation and following the customers are the main reasons for local banks going 
global. ASEAN is a potential market for Taiwanese banks due to the increasing trading and 
investing of Taiwanese firms and a rapid growth in banking sector in this region. The purpose of 
this study is to analyze the overseas expansion development of Taiwanese Banks in Southeast 
Asian (ASEAN) region. Five-Force model and SWOT approach are used to analyze the 
competiveness of banking industry and banks’ pros as well as cons once enter in ASEAN. In 
addition, Cross-selling also is adopted efficiently to take advantage of customers’ base in region. 
By establishment of representative office and branch, Taiwanese bank enters in ASEAN markets 
to fulfill a strong network in region. Moreover, the analysis results in case study also show that 
the close connection of capability, customer and geography is the core factor of success of 
regionalization. By sharing and supporting resources, technology inside hub, E.SUN Bank is 
able to keep its milestone is providing excellent service at lower cost and less operations risk in 
region.  

Keywords:��@���*�
%'������I�E����3���'��
���
��
�
����������:'�����������

�'��A�#��(�
%A�

INTRODUCTION

!��� ��� ���� ��B
��:� E��
���� 

� G

�
E
��� 

�����:'� ���� 

���
��
�
��� �E�
�3
E�� 
�� ����

��
3���� E�3B�
E����A� 	��� �DDD�� ��E���� 
�� ���� ���
�3
� ���� �G� G

�
E
��� 

�����:� ���
%�� ��� ����
G

�
E
���E�
�
�� 

�#�� 

��DDF�I
��� ����*�
%��B�E:��
��3�����O��EV�
�
�
�
���G������
����G� *
��



�
�

�����

�3��
E�
�(�
%���
����������B��
���*��E�
�
���GG�E�

�����������@���B3�
���G����*����E�
�3
EA�
	���'� ���� *
�� 
������ G��� 3��
�3� *�
%�� ���� �
���

�� �
�� ��@���B

�� 

� ��E�� �
����
�
A� 	���
E�33�
� �����
�
� 
�� ��

�� ���*��� ��� E��E�� ���� �BB����

�
��� �
�� *�
�G
�� 

� G���
�
� E��
��
���
I�
E�������
G��G
�����G

�
E
������@
E��A�

�
�A�#�� E�33��E
��� *�
%'� I
��� �D� :����� ��@���B3�
��'� 
�� �� :��
��*�
%� 

� 	�
I�
=��

*�
%

��

�����:A���I�@��'��A�#��������3���
�

G
E�
���E�
�@�3�
����G�
���
3B��@

�����@
E���
�
���NB�
�
�
�A��A�#��(�
%������I�����G�(�������@
E��

�	�
I�
�

��DDC��
��%�B��
�����
%��B����
����A��A�#��G
�����@��������NB�
�
�
�
������*�
��

��*��
E��

� ����
�����'��3��
E��7�DDD8��
��


���
��-�
��7�DD�8��
����B����
���
@���GG
E��

���E�
3

���
�:'�5
��
�3��
��

�!�
����
'�
��

�A�!��

������G

�
E
���E�
�
�'��A�#��(�
%�����B����
����
����NB�
�
�
�

���
�
�3��%���*:�
�B����

�� 
��� ��B����
���
@�� �GG
E�� 

� !�
����
� ��� *��
E�'� ����

�� �B� �

��B���� *��
E�� �
��
����

���BB��@�������B�
�*��
E��

���3*��
��

�������'��D��A�

�
	���B��B�����G���
������:�
�����������
��:6������

���
��
�
����������:��G��A�#��(�
%�

�

���������
�
A� �
G��3��
�
� 

� ��
������:� 
��E�3��G��3�

���@
�I

�� ����������
6���B����
�� 

�
�A�#���
��E����E�

����E�
���:�����A�	���
��:6�������@��������NB�
�
�
���@���B3�
���G��A�#��
(�
%�

�������������
�
�7�����8����
�
'���
������:�B��B������
����B�
@���
@�����E��3������
��
�;�	� �BB���E�� E�B�*��� �G� ����

��I
��� G
@��3�

� 
�����"� �8� 	��� �����
�� �G� ��

�� ���*��� �G�
�A�#��(�
%[� �8�	���3��%�����A�#��*�
%� ������� ��� �
�� �����
�[� 98�-

���G� ���@
E���A�#��
(�
%��������B��@
���

�
����@�������*��

���[�18��
�%�3�
���3�
������A�#��(�
%�I��
���

��
���*��[� �
�� 48� 	��� G
����� �A�#�� *�
%� ������� 
3B��@�� ��� ��@���B� �
�� ���� 3���� *�
�G
��� 

�
�@�������*��

���A��

�
	���������G�����B�B���
������

6������G����I�A���E�
�
�����@
�I������E�
@�
�
�
���3�������

�����

�� ��� �������:'� ��

�� ���*��'� *�
%

�� 

�����:� �
�� ���������� ��
�
� 7�����8� ���
�
� ���
E�
���
����� �
�� E������ �� *���� �� B���G��3� G��� ��
�� ������E�A� ��E�
�
� 9� B����
��� ���� ������E��
3���������:A���E�
�
�1�E�
��E�����E��������:�G����
��:6

���A�#�=���������:'�3��%������3�
��
�
�� �
�%�3�
���3�
�� B��E���� 

�������3��%���A� �

���:'� ��E�
�
� 4� E�
E������ ���� ����:� �
��
���������G������������E�A�

LITERATURE REVIEW 

(�
%

����E����B��:����
�����
�
��������

��������*����E�
�3:�*�E�����
�������EE�����������
E�B
���'� ������E�
����
E���E�B�*
�
�
��'��
������

���
��
�
���
��I��%����G�E
�
������������E�
@
�
���
7	��
3�
�7�CC�8[�)�:�I�����
���
������:�7�DDD8[�$����������A'�7�DDC88A�	���*��

������E����
��
3�

������*:�*�
%���������������@�����
�
'�B�
E

�'��
��E���
�����
�

��G�
E�
�
��7�������������A'�
�DD<8A� �
� ���� �C<D�'� *�
%

�� 

�����:� I��� ����
�� 

���
��
6��� �

E�� ���� ��B
�� 

E������ 

�


���
��
�
��� �����A� 	��� ���%� 
�� �G� ���*��� *�
%�� E�3��� ����I
��� ���� ��B
�� �NB�
�
�
� �G� ���*���



�
�

���9�


��I��%�� 7���@��'� �CF?8A� �
�3
�� �G� ���� �CCD�'� 

���
��
�
��� *�
%

�� �E�
@
�
��� ��@�� ���E���� ��
�
����
E���B��%����
%�����
��
��
E

��

�E�����*������3������7(�����������A��DD<8A��

�
	����������I���
GG���
����B�E����G� 

���
��
�
��
6��
�
�7!����
�
/%��
�����/
%��

'��DDF8A�

	��� G
���� ��B�E�� ��G���� ��� ���� �NE��
��� 

� ���3�� �G� 
3B���� �
�� �NB���� �G� *�
%

�� ���@
E��� �
��
���
��E�
�
�� 

� G���
�
� E����
E:A� 	��� ��E�
�� �
�� 
�� �������� ��� ���� �������:� �G� *�
%�� I��
�


���
��
�
��
6

�� 75��
�
��
�'� �DDC8A� $A�A� �
��� 7�D��8� ��G

��� 

���
��
�
��� �������:� X
�� ��
�������:� ��������I�
E�� ���� G
�3� ������ 
��� ������ ��� ���@
E��� ����
��� 
��� ��3���
E�3��%��YA� 	�
��
3��
�� ����� ���� G
�3� I
��� �NB�
�� 
��� B����
E�� 

� �@������� ��� E��E�� ���� 
�I� �BB����

�
��� G���
���I��� �
�� ��@���B3�
�A�$����@��'� ���� G
�3� E�
� �EE���� ��� 
�I� ������E�� �
�� ��%�� ��@�
�����
G��3��E�
�3
����G��E����*:���

�����*��A�

�
��:3�
��5��
�
� 7�CC?8�3�
�
�
��� �*���� 

���
��
�
��� �
@���
G
E��
�
�I�
E��3��
�� �����

����G
�3�B����E����
�������


�@��
�
�G���
���B����E�������3��E��
��:�������@��
����
�:���3���
E�
3��%���*���������NB���� 

�������E��
��
��A�(:� 
3B��3�
�

�� 

���
��
�
����������:'� ����G
�3�E�
�
�N��
�� 
��� B����E�� �
G��E:E��� �
�� ��
�
6�� ���� E���� G��� �O!A� �
� E�
��N�� �G� ���*��
6��
�
� I
���


E����

��E�3B��
�
@�
�����
����E�
����:���@���B3�
�'���
�3*����G�G
�3������*�����
���
�

��
�
�

G
E�
��:������@��E���'�����
����
�E����3���*�����
��E�B�����
�I�3��%������3�
�A��
���G�����
I����%
�I
�3������G���

���
��
�
��
6��
�
�I�����@���B���*:�)���
��
��
��5���
��7�C<<8�I���
���E�
*���G���
�
�3��%����
��:����������


��B��E����7�����
�A��A8A��
�

�
�
�
�
�

�

�
Fig.1. $������G���

���
��
�
��
6��
�
��G�)���
��
��
��5���
�

�
	��� G
�3�3�%��� �
� 


�
��� E�33
�3�
�� �G� ������E��� ��� ���� G���
�
�3��%��� �
�� ��

� ��E���

3��%��� %
�I������ �*���� E����3���'� E�3B��
����� �
�� ���������:� E�
�
�
�
�A� �
� ���� *��
�� �G�
G���
�
�3��%��� %
�I�����'� ���� G
�3� 
�� �*��� ��� �@������� 
��� E����
�� �E�
@
�
��'� ���� �N��
�� �G� 
���
E�33
�3�
�� ��� ���� 3��%��� �
�� ���� �BB����

�
��� G��� ���
�
�
��� 

@���3�
�A� ��� ���
� 3�%��� ��
��*��V��
�� ������E�� E�33
�3�
�'� B����B�� *�:

�� ��E��� �
���
*����� ��� 

@���� 

� �� ��E��� G�E���:�
I�
E������I��
�������@���B����
�
�
���3��%���%
�I�������
��*�E�3���
��GG�E�
@��E�3B��
����

�
G���
�
�3��%��A�������I��

��
�A��'�$A�A��
���7�D��8�������@���B���G��3�I��%��G��BB����

�
���

$��%���-
�I������

$��%�����33
�3�
��

��33
�3�
��!�E
�
�
�

�����
���E�
@
�
���



�
�

���1�

�
�����E�3����G��
���
��
�
����������:�������E�
*����������
���G��������B��G���

���
��
�
��
6��
�
�
I
���@��
����E��
E����
�����E�3���G��������
E�E�3B��
@�
���A�

�

�

Fig.2. ���3�I��%��G��BB����

�
����
�����E�3����G��
���
��
�
����������:
�

�(������
�����G���
�
�3��%���%
�I�����'�����G
�3�
���*������
��
�
G:�
����BB����

�
���I��
�
�
����

���
��3��%��A�������
�E��������
���G�G�����G��������:�

�E�3B�
�
E��I
���
���������E����
��
E�B�*
�
�
��A� ��
��V��
��:'� ���� G
�3� �����3

��� ���� 3������ �G� �BB���E�

�� ��� G���
�
� 3��%���
�
��:� *:� �NB���

�'� �
E�
�

�'� �������
E� ���
�
E�'� �EV�
�
�
�
� ��� 
�I� I����:� �I
��� ��*�
�
��:�
*������
�
���E����E�3B���
E���
����@�����B��
�G���3�
��

��B��*��3���
���
�%��

���
��3��%��A�
	���G
�3���������
���*�������@�������
����GG�E�
@���
���

���@�������*��

����@
��
���E�3B��
@�
����
���E�3��"�*������B��G��3�
E���
�T���


�@��
�
A�

OVERVIEW OF BANK INDUSTRY IN ASEAN AND E.SUN BANK 
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ABSTRACT 
�
Purpose: Because the companies developed rapidly, they faced growing problems. In order 
to achieve the effective sustainable operation, the corporate governance has become an 
important issue. The existence of corporate governance is to reduce or avoid the agency 
costs, which aims to make the investors and stakeholders of firms have oversight of the 
pipeline company's internal managers, and thus obtain a reasonable and fair treatment. 
Mergers and acquisitions are expected to generate operating synergies and to enhance the 
company's operating efficiency, and thus to increase the value of the company. The purpose 
of our study aims to understand the relationship between corporate governance and 
corporate performance of merger companies. 

Design/methodology/approach: The study investigated the merger cases from listed 
companies of Taiwan stock exchange from January 1, 2007 to December 31, 2012. The 
sample is taken from the history information of Market Observation Post System (MOPS). 
The sample was filtered and screened individually based on the keywords of "conducting 
merger, merger, consolidation holdings, merger date", the total sample of 217 firms. After 
excluding incomplete information disclosure of 69 firms, there is sample of 149 firms. In 
addition, financial information of the sample is from the "Taiwan Economic Journal (TEJ)". 
The internal corporate governance variables are the size of the board of directors, the size of 
independent directors, the setup of supervisor and audit committee, the duality of CEO and 
chairman of the board, the compensations of managers, the compensations of directors, the 
insider ownership, the corporate ownership, and the government ownership. Dependent 
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variables are return on assets and price to book ratio. And control variables are the firm size 
and research and development expense ratio. 

Findings/conclusions: According to the empirical results of least squares regression, there 
are three important findings. First, return on assets are positively related with the size of 
independent directors, the compensation of directors, the insider ownership, the government 
ownership. Second, price-book ratio are positively related with the size of independent 
directors , the setup of supervisor and audit committee, the duality of CEO and chairman of 
the board, the compensation of directors, the insider ownership, the proportion of domestic 
institutional ownership, the government ownership, the R & D expense ratio. Finally, the 
return on assets and price-book ratio are significant positively related with the size of 
independent directors, the compensation of directors, and the government ownership. 
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ABSTRACT 

Due to the easy access of online railway ticket booking system and free charge of ticket 
cancellation, the average cancellation rate of Taiwan traditional railway is higher than fifty 
percent. The situation of holding reservation tickets and ending up with cancellations really 
harms the customers’ rights to make reservations afterwards and also the revenues of the 
operator. 

To reduce the impacts of this holdback situation, this research regards holdbacks as a cost item 
when calculating customer lifetime values. When a customer incurs high holdback cost that 
makes his customer lifetime value below 0 or certain amount, the abandon right in the real 
options theory can be exercised. We utilize a real internet reservation dataset from a railway 
company and calculate customer lifetime value for each reservist. The reservation process is 
simulated and incorporated with the above calculation to decide whether the company should 
exercise its right to issue a seat reservation to a customer or reject it for each reservation 
application. 

Our study compares the results under different scenarios, including first-come-first-served, 
traditional customer lifetime value calculation and real options-based lifetime value calculation. 
The results show that the real option-based scenario can improve the success rate of reservation 
for high-value customers, reduce the overall cancellation rate, and raise the total revenue.  
�
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ABSTRACT 

This is our third article presented within international conferences which addresses issues 
about cost efficiency measurement techniques and methods (Novak and Žižmond, 2011, 
2013). Our basic aim is to present another application of our original Overall cost efficiency 
(OCE) framework (Novak and Žižmond, 2012). 

Our special research focus is automated production line for mass production. In such cases 
the use of a key performance indicator (KPI) termed as Overall Equipment Efficiency (OEE) 
is very popular. The OEE is a productivity metric that estimates the technical efficiency of a 
production process by controlling the availability rate (A), performance rate (P) and quality 
rate (Q) of the production process: OEE = A · P · Q.  

There exists extensive reference literature on the explanation and prediction power of OEE 
and its practicability for productivity management. However, OEE methodology approaches 
production optimization only from the technology point of view and ignore the economic 
perspective of the optimization. To overcome this obstacle, we offer Overall cost efficiency 
(OCE) methodology.  

The present paper shortly describes OCE as new key performance indicator (KPI), which 
measures not only the technical efficiency of production, but also the belonging cost 
efficiency in real time. Everything that has an influence on production has also a systematic 
impact on production costs. Especially from the industrial management and from the 
productivity management point of view, it is crucial to know by what percentage the actual 
costs are higher due to the reduction of technical efficiency. For this purpose we suggest the 
use of our Overall Cost Efficiency (OCE) framework.  
When deducing OCE from OEE we have to be aware that changes in availability (A), 
performance (P) or quality (Q), which determine the OEE, differently impact production 
costs. If we accept the system of average fixed and average variable costs, the following 
axioms about the impact of availability, performance and quality on average costs can be 
defined:  
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(1) Decreasing availability (A) raises average fixed costs, while average variable costs 
remain unchanged.  
(2) Decreasing performance (P) raises average fixed costs, while average variable costs 
remain unchanged.  
(3) Decreasing quality (Q) raises average fixed costs as well as average variable costs.   
By introducing costs (AC = average costs, AFC = average fixed costs and AVC = average 
variable costs) and by reducing the equation we obtained the final OCE algorithm:  

OCE = β1 / OEE + β2 / Q 

β1 and β2 being cost parameters measuring the impact of fixed and variable costs, 
respectively, on the cost efficiency.  

This equation is the final solution to our research problem. As we can see, there is an inverse 
relationship between OCE and OEE, where the quality rate (Q) has an additional impact via 
variable costs.  

From the industrial management point of view, two groups of main conclusions can be 
established.  

First, the proposed new key performance indicator (KPI), termed as OCE, is an efficient tool 
that enables production management to control for cost efficiency of the production process 
in real time. By using the proposed OCE algorithm we can evaluate each factor that causes 
technical inefficiency of the production process from the costs’ point of view. Once we have 
the OEE measures we can deduce OCE measures that inform us by what percentage 
production is more expensive than it could be in the case of full technical efficiency.  

Second, although there is a systematic and inverse relationship between technical efficiency 
and cost inefficiency, this relationship is not unique, but heterogeneous. Two simple examples 
can demonstrate this issue:  

Example 1: A = 1, P = 1, Q = 0.8 → OEE = 0.8; OCE = 1.25 
Example 2: A = 0.8, P = 1, Q = 1 → OEE = 0.8: OCE = 1.125 

In both cases OEE equals 0.8, implying that the actual amount of production reaches 80% of 
the potential amount of production. But, in the first case the OCE equals 1.25, which implies 
that actual average costs (i.e. costs per unit of total product) are 25% higher than they would 
be in the case of full technical efficiency. And in the second case the OCE equals 1.125, 
implying that actual average costs are by 12.5% higher than they would be in case of full 
technical efficiency.  
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So the same level of technical efficiency is related to different levels of cost inefficiency. And 
exactly this heterogeneous nature of the causal relationship between OEE and OCE is the 
basic argument in favor of introducing OCE in the industrial management praxis. This is 
inevitable, because efficiency improvements demand additional investments and, as we have 
demonstrated, it is quite possible that we may achieve large improvements in technical 
efficiency but will achieve only a small reduction in cost inefficiency. Therefore an efficient 
and successful industrial management needs to upgrade the OEE framework with the 
proposed OCE methodology.  

The pilot case study was made in a Slovenian company which produces capacitors. It is our 
aim to present this case study at the conference. 
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ABSTRACT 

Purpose: The main goal of this paper is to investigate CSR in Slovak food- processing 
companies through analysis of their website reporting. We have analyzed the top 60 food- 
producing companies in Slovakia. This paper represents the adoption of CSR principles by 
those firms: expansion of reporting, specifics, priorities and differences of CSR perception 
and implementation of this concept in Slovakia. 

Methodology: We have analyzed and examined the corporate websites of the top 60 
companies (by operating revenue in the year 2012) for any CSR activities. Those websites 
where we could find activities related to CSR, were subsequently analyzed, classified and 
rated by our own framework. Our framework classifies the reported CSR activities according 
to different parameters, e.g. the type of CSR activities (economic, legal, ethical or 
philanthropic) their extent, their waves (socially responsible: employee relations, community 
involvement, products, processes, etc.) and others. 

Findings: We have found out, that CSR reporting in Slovakia lags behind reporting in 
western countries. Similarly, CSR is mostly understood as activities connected with donation, 
charity and philanthropy; thus complex implementation of CSR is still missing.  

Research limitations: This research is limited by the perception of CSR in Slovakia. Many 
firm’s applying CSR, still do not report their CSR activities, despite they have a complex 
framework of their socially responsible behavior. Therefore, it is complicated to review all of 
the firms engaged into socially responsible behavior. 

Practical implication: Based on our research we are going to develop guidelines and 
recommendations for policy and decision makers on the highest levels of organizational 
structures of firms, governments and non-governmental organizations and will explain, 
which directions should head the development of CSR in Slovakia.  
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Originality/value: This report is unique in the academic research of CSR in Slovakia. No 
research related to the same topic was conducted till now. 
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ABSTRACT 

In recent years, mobile bank continues to expand its business scope. Mobile banking is a 
subset of electronic banking. Users can use mobile financial services via mobile devices. This 
study analyzes customer intention from the mobile users view in order to get the correlation 
between affecting factors. Mobile Bank allows users anywhere, anytime using mobile 
financial services. Data are collected from 325 respondents and Structural Equation 
Modeling(SEM) is used to analyze the responses. Customer relationship management (CRM),
service quality, and Perceived Security are the factors that influence the intention to adopt 
mobile banking services the most. Furthermore, the findings of this study are useful for 
mobile bank in increasing the use of mobile banking among its users.
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ABSTRACT 
�

This paper examines the data of 820 public listed companies in the Vietnamese stock market 
which comprises of the Ho Chi Minh stock exchange and the Ha Noi stock exchange, to 
determine and assess the relationship between the share price and four financial 
determinants: Earnings per Share (EPS), Price Earnings ratio (P/E ratio), Return on Assets 
(ROA), and Return on Equity (ROE). The results show that while there is a significant 
relationship between EPS and ROA determinants and the share price, the P/E ratio and ROE 
determinants seem to be independent of the share price. Furthermore, at the end of the paper, 
two share price determination functions will be formulated using EPS and ROA. 
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ABSTRACT 

Purpose: Petri Nets is a family of modeling formalisms, with different interpretations and 
abstraction levels; the Petri nets family includes various types of Petri Nets (e.g. classic Petri 
Net, generalized Petri Net, and the other extensions like Colored Petri Net and Timed Petri 
Net) that are devised and successfully used to solve various problems involving discrete event 
systems. However, the Petri Net extensions for cost estimation are still in the beginning stage, 
and have not been researched or used to convince practitioners to adopt Petri Nets for cost 
estimation; lack of facilities for cost estimation hinders use of Petri Nets in industrial setting 
where cost is the major issue.  

Approach: This paper starts with Timed Petri Nets, which is an extension of classic Petri 
Nets, where ‘firing time’ is added to every transition. This paper further extends Timed Petri 
nets by adding ‘firing costs’ too to every transition; by this approach, whenever a transition 
fires, it incurs not only time but also increases cost of the object (‘token’) that is handled by 
the transition. This approach to impose firing costs to transition paves a simple and elegant 
mathematical approach to enable Petri Nets for cost estimation.  

Findings: The extension proposed in this paper is simple to realize yet powerful enough to 
analyze cost estimation, in addition to the other performance metrics. The proposed extension 
is realized in GPenSIM - a new tool for modeling, simulation, and performance analysis of 
discrete event systems. This work also presents a case study that is done with GPenSIM, 
clearly explaining the elegance and usefulness of the approach.  

Originality: The approach to extend Petri Nets for cost calculation is verified theoretically 
and its use is proven through a case study; for “reproducibility”, the whole source code for 
model discussed in the case study, along with the code for GPenSIM will be made available 
in a website and its hyperlink will be cited in the reference.  
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ABSTRACT 
�
Purpose: This paper aims to observe the impact of e-procurement implementation on the 
improvement of accountability and examine why those impacts occur by identifying the 
challenges on the e-procurement information systems in the relation to accountability. 

Methodology: This research constructs a theoretical framework, called e-procurement 
accountability framework to frame the data in observing the impact of e-procurement and 
applies design-reality gap framework to find out the challenges. Subsequently, this research 
conducts a case study to demonstrate the use of the framework. The case study was conducted 
to a province, XYZ Province (anonymous naming) in Indonesia. The majority of data are 
from primary data based on interview to the stakeholders. 

Findings: Our findings show that XYZ province has a moderate impact to accountability 
since it still need more supports in the terms of institutionalization of e-procurement body, 
establishing culture of accountability, and creating a well established e-procurement 
professional.  

Implication: As a development from the findings, this research introduces concept of wider e-
procurement system that will be useful for other relevant cases as a guidance that we believe 
mayimprove the impact of e-procurement as part of campaign against corruption, especially 
in the improvement of the e-procurement accountability. 

Practical implications: This paper also recommends three practical suggestions to the XYZ 
Province government to accelerate e-procurement institutionalization, establish culture of 
accountability in the wider system and e-procurement professionals. 
�
Originality/value: This case study constructs a new theoretical framework in the current 
gaps of literature and framework that relates e-procurement and accountability. Hence this 
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research attempts to introduce a systematical and comprehensive approach in assessing the 
e-procurement implementation in the relation to accountability.  
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COST STRUCTURE ASSESSMENT OF COLD CHAIN ALONG      
THE SUPPLY CHAIN FOR THAI MANGO  

�
Sawang Panjun, Department of Industrial Engineering, Faculty of Engineering, 

Kasetsart University, Thailand 

Punnamee Sachakamol, Department of Industrial Engineering, Faculty of Engineering, 
Kasetsart University, Thailand 

Bordin Rassameethes, Department of Production Management, 
Faculty of Business, Kasetsart University, Thailand 

�
ABSTRACT 

�
Mango, a foremost export fruit of Thailand, is exported to many overseas markets, including 
markets with both high and low purchasing powers. Thailand is ranked third among the 
world’s leading exporters by volume. The main problems which hinder competitiveness of 
Thai mango among its competitors are lack of output consistency, inefficient management of 
production data, high production costs, lack of control over use of chemicals, lack of 
technology applied to the production and distribution systems, and higher distribution prices 
when compared to competition. As a result, most consumers decide to purchase mango from 
competitor nations. Key factors that influence mango purchasing behavior, among 
consumers, are comprised of production source, price, palatability, and external appearance 
etc. To address the above problems, it’s vital to study the production cost structure, including 
the cold chain management approach along the supply chain, from upstream activities to 
downstream, and all other costs relevant to the distribution value of Thai mango (such as oil 
prices, fertilizer and chemical prices, interest fees, state policy, and shelf and storage life). 
Research has revealed that the bulk of production costs are incurred at the factory and 
exporter as there are numerous activities that add value to the mangoes at many levels. 
Activities that incur the highest proportion of costs include transport and mobility of the 
produce and output processing. At present, domestic freight systems lack efficient 
management and state policies are not beneficial to operators and distributors. As a result, 
operators and relevant parties suffer excessive transportation and production costs which are 
clearly higher in proportion to other activities. 
�
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ABSTRACT 
�

The paper presents the research findings of the most recent (2008-) economic crisis 
impacts on information and communication technology (ICT) spending. The presented research 
as well enables the identification of parallels and deviations and the comparison of the impacts 
on ICT users and world regions. We noted certain characteristics and changes during the latest 
crisis, which imply the transformation of ICT, as well as the impact of various factors on the 
information society, 

The research findings confirm that during the latest economic crisis, the negative 
economic impact varied depending on factors such as the sector, type and size of the user, as 
well as on the economic development of the region. During the latest crisis (2008-2011) we 
noted the greatest negative impacts on ICT spending in the manufacturing vertical market and 
among small and mid-sized companies, while a greater negative impact was seen among 
business users in terms of the type of end users. The least seen overall crisis imapact was on the 
other hand observed among healthcare and government institiutions and the largest businesses. 

Thus, we have demonstrated that the factor of increasing ICT integration in the 
companies’ operations, which allows and requires new trends and adaptation of ICT users in the 
crisis period, is undoubtedly very important, in addition to economic and technological factors. 
The research therefore enabled critical evaluation of certain theories, which serve to explain the 
identified problem, while we were also able to develop an alternative view on the phenomena, in 
particular on the ICT impacts on the economy, society, etc. and vice versa. 

�
Keywords:� 

G��3��
�
� �
�� E�33�

E��
�
� ��E�
����:� 7��	8'� ������� 7�DDF�8� �E�
�3
E� E�
�
�'�
��	��B�
�

�'���	�3��%���'���	������'�I��������
�
�A��
�
�
�



�
�

����D��

INTRODUCTION
�

!��

�������������7�DDF�8��E�
�3
E�E�
�
�'������E��
����

�������	�G
���'�

������������G�
��	��
��

�������	��B�
�

���G�I��������
�
���EE����A���	��B�
�

�'���	�

@���3�
��'����I����
��� G�
�

�� �G� ��@���B3�
�� �
�� 


�@��
�
�� 

� ��
�� G
���� ��E������A� ;�� 
����� E����

�
E����E���
��
E�� �
��E��
���� ���

�� ���� ������� E�
�
�'�I�
E�� 
3B�:� ���� ���
�G��3��
�
��G� ��	'� ���
I�����������
3B�E���G�@��
����G�E������
�����

G��3��
�
���E
��:'�I�
E��I����
������E��E%���

��
�����E�����G
���������B��@
����NB��
��
�
��G�������G

�

��A�;��G�E������
����������'����
����
��
�
��������B�
����G����������'�3�
�G�E��������
����BB�
�����G���	��������E��
�����
����
�
����

��
������������E�
�3
E�E�
�
�A��

�
;��*��
�@�������

������
3���G�������������E�
�3
E�E�
�
�'�����
����
@���E�
�3
E�
3B�E���
�

������	������@��
��'���B�
�

���
�G�E����'���E�������E���'��:B���
���
6���G���������'����I�����������
�E�
�3
E���@���B3�
���G��������
�
A�

�
;�� �
�
E
B����� ����� �� ����
���� �
��:�
�� �G� ���� ����� I
��� ���I� ��@
��
�
�� ������

�� ����

��E���'��:B��7B�
@�������*��

���8��
�������
6���G����������7

����3���G�����
�3*����G��3B��:����

�
����E�3B�
:���

�� ��	8A���3����E���������3������B�
��
���
� ���������G� ��	����
���������
��
�����G���� ���:� E�

��� ����E�� ��	� �B�
�

�����

�� ���� E�
�
�� B��
��� ���3�E�� ��� ������� E�
A� �
�
���
�
�
'� @��
��
�
�� 

���E�

���G� ��	� �B�
�

�� 

� ���3���G� ���� ��E���� ���� ����� �� ������� �G"� ����

3B����
E�� �G� E����

� ��E����� 

� �� E����

� �E�
�3:'� ���� ��@���B3�
�� �G� �B�E
G
E� ��E����� �
��
�
GG���
�� ��
�

�� �G� ���� E�
�
�� 7�A�A� ���� 
3B�E�� �G� ���� G

�
E
��� E�
�
�� �
� E�
��3B�
�
� 

� ����
G

�
E
�����E���8A�

�
	����
6���
�������:B���G�������������������
3B����
��

����3���G�����������@
��
�
�����������

�NB�E���� �3�
�� �
GG���
�� ����B�A�!�B�
�

�� �
� ���� �:B�� �G� ����'�I�� �NB�E���� �� ������� �GG�E��
�3�
�� B�
@���� �����'� �

E�� ��� �� ������� �G� ���� 

E����

�� �
�3B��:3�
�� 7I�
E�� ������:� ��
���
��E������'������I��
�����
3B��@�3�
���G��E�
�3
E�

�
E��������������BB���

�8�

��
3����G�E�
�
�'�
��
�����3� 
����
@�� �GG�E��� �
� ���� ��	� �B�
�

�� 3�:� *�� ���I
� �3�
�� ���3� ��� �3�
�� ����
*��

���������A�

�
��
�
���

�������
6���G���������'�I���NB�E��������������������B��G���	��B�
�

���3�
��

������������E�3B�

��'�*�E��������:�������:�G
�����
��3��������
��:�G���������GG�E����G�����E�
�
�'�
I�
���I���NB�E��������
�����3�
3B�E���3�
���3������E�3B�

��'�������:���E%�G����������E���G���


@���3�
����������������G���
�����3���B���
�
��
������������:��NB������������E���
��E��
E��G�����
��
�����
3��7��������
������
�%�����:�B�����������*�
%�8A�

�
!
GG���
��
3B�E���G�����E�
�
���
���	�
���NB�E�������*��I����@
�
*����@�
�I��
�E�3B��

��

�
GG���
�� ���
�
�� �
�� 

�
@
����� E��
��
��A� ;�� ����3��� ����� ���� ��	� 

�
E������ I����� ���I�



�
�

����D��

3

���G��E����
�
��

��E�
�3
E���:���@���B������
�
���
��E��
��
��'�*�����������G��E����
�
�� 

�
�E�
�3
E���:� ����� ��@���B��� ���
�
�� ��� E��
��
��A� !
GG���
E��� 

� �E�
�3
E� B��G��3�
E���
*��I��
�

�����
��
6���E��
��
���E�
������*���NB��

���*:�������@����G���	�

@���3�
�'�������@���
�G� ��	������
�� ����E�3B��
�
@�
�����G� ���� 

G��3��
�
� ��E
��:� 7����B��
���33
��
�
'��DD48A�
!
GG���
E���

�����������G��	����I���

�E�
�
��B��
�����

�

�
@
�����E��
��
��������������B�
��
��
�
������
GG���
E���

�������@�����G��	���@���B3�
��7!�@��
'��DDD8A�

�
�
@���3�
��� 

� ��	� ���� ��G��E���� 

� �� @��
��:� �G� 
3B�E��A� ��I�@��'� *���'� B��
�
@�� �
��


����
@�� 
3B�E��� ������� *�� �3B���
6��A� �
� �
3��� �G� ���� �E�
�3
E� ���I��� �
�� ���� �E�
�3
E�
E�
�
�� ���� E����� �G� ���� B��E����� �
�� 3�

��
�
E�� �G� ��	� @��:A� �A�A� I��
� E�3B��

�� ���� ��	�
3��%��� I
��� ���� E�33��
�:� 3��%��'� I�� 
���� ����� �� ������ ���3� � B�
E�� ����E�
�
�� ��� B�
E��
����E�
�
�� �
3
���� ��� ���� E�
�
�� B��
��� ���� 
��� B���
*��'� ���� ��� ���� G���� ��@���B3�
�� �G� ��	A�
$����@��'�����B�
E����G���	�B����E��'�I�
E��I������E������������������E�
�
�'�E�
�*��

E�������
�G��������E�
�
��I
����������
GG
E����:'�����������������E�
����
E���B������������������������:�
�I���
�
��3����B�I��G���B����E����@�
��*��A��
�����E�
����:'���I�3����
����B�
E���*��

�����
���I��
�
�����E�
�3
E��
����
�
�����������
3B��@��7�$�'��D�D8A�	��������
�G�����
��3����*���������

�����
G�E�������������	���@���B3�
��
��@��:�G����7$����'��DD<[�2�3�
�%'��DD?8��
��E�
�

���������

�
�
3����G�E�
�
�A��
��

��I
������������E���

@���3�
���

������������'������������@���B3�
���G���	�
���I����I
����

������E�
�
��

���3�������'�I�
���
��

E���������B�E
���:�

����������������������I�
������E�
�
��G��NB�
�
�������
��

E�������G�E�3B��
�
@����@�
�����'�I�
E��
���
�

G
E�
��:�3����


������

�� G��� ���� ������ 

� ���� �
3��� �G� ���� E�
�
�A� ��@���������'� ���� �B�E
G
E� 
������ �G� ��	�


@���3�
���
����G��E����

����
����
�����3�����������
E�B��



�'����I�������

���������
E:��G�������


@���3�
��'� ��� 

� ���� 3����
� ��E
��
��� ���� ���� �G� ��	� ���� *�E�3�� �
�� �G� ���� 
��3�� �
��
��V�
��3�
���7��E
��'��E�
�3
E'�E���������
�����
����
@�8A�

�
�
����
�
�
��������
����
@��
3B�E�'�������������E�
�3
E�E�
�
�����������B��
�
@��7��B�E
���:�

G��3���	�����=��B�

���G�@
�I8�
3B�E���
�������	����A�����������G�������B�
E������E�
�
���G���	�
�V�
B3�
���
�����@
E���7���I��������G�3�
:�������B�
E���G���B����E��'�3����
�����
�����@
E��8��
��
��
B�����������

E������

�����
�3*����G�@��
���������������E�
@���GG���'���
3����

��E�
��3B�
�
A�
���������3���
3�����������
�
��
B�*��I��
�B��@
������
������������E��
����E�
�
����*�:�7$�:'�
�DDF8A�

�
	��� �����
�
��
B� *��I��
� ���� 
3B�E��� �G� ��	� �
�� �
� ��	� 
�� @��:� �
GG
E���� ��� �@�
�


3B���
*��� ��� 3������'� �
�� �����G���� ��
�� ������E�� G�E����� �
� 3������*��� ��	� 

�
E�����'�
��������� I�� ����� ����� V���
���
@�� ������E�� 3������� G��� ���� �NB��
��
�
� �G� E����

� G

�

��A�
	����G����I�� ����� E�
�
������ ������ ��	� ��B�E��� G��� ���� 

���B�����
�
� �G� E����

� �������� �G� ����
������E�� 7�E�
�3
E'� ��E
��'� B��
�
E��� AAA8'� I�
E�� ���� � B����
���� 

� ���� 
�N�� ��E�
�
A� 	���
3���������:�E��B����
��G����I���*:�������E��G

�

��������B��@
����
�I�������������E��V����
�
�'�
I�
���

�����E�
E���
�
�I��B����
�������������
��
@��@
�I��
������������
E���*��
�A�



�
�

����D9�

ICT IN THEORY 

��	�
��B�
3��
�:��
����������������E
����E�
����
E����:���3�G���

G��3��
�
�B��E���

�'�
���� ���� �G�I�
E�� E������ �B�E
G
E� ��E
��� E��
���'� 

� ���
�
�
� ��� 
��� �
��E�� ��E�
����
E��� 
3B�E��
7-�

��et al.'��DD48A�

�
�#
���� ���� �
@
��
3�
���� 

G���
E��'� ��	� �GG�E��� ���� ��E
��:'� ���I���� ��� ���� �E�
�3:'�

B��
E:'�E������'����*��
6��
�
'���EA� �
� ����3����
���
����G� ����I���'� ��	��B�������@���*��

����
�
����3


�����
@��B��E������G��3�����*��




���G�<D�'�I��
�����I
���B����������G�E�3B������
*���
A�	���

�����E�
�
��G�

���
���

�����MFD��G�������

E�����������������G���	A��
�����CD�'���	�
���E�������
�

G
E�
��B��%'�I��
�7I
����������B��G�E�33�

E��
�
���E�
����:8���B�I��G��� �����
G���*��

�����
����
�������@���B3�
��I���E�������������������3������G� ����B����
���E�3B�����
�
��I�*���E�
����:�7����'��DD?8A�

�
��	�������G�E
�
������
��B��3���������3����
E���G����*�����E
��:'����*���E�33�

E��
�
'�

���*���3��%��'� ���� ���*��
6��
�
� �G� E�B
���'� ���� 
�I� ���*��� �
@
�
�
� �G� ��*��� 75���'� �DD�8� �
��
E�
��
*���� �
�

G
E�
��:� ��� �E�
�3
E� ���I��'� B����E�
@
�:'� �GG
E
�
E:� �
�� B��G��3�
E�� ��� ����
3�E����
��3
E���E�
�3
E���@���7�������
��(�+��'��DD4*8A����������3���
3�'�����
3B�E���G���	�


E����

��:� B�
�������� 

��� ���� �E�
�3
E'� B��
�
E��� �
�� ��E
��� �B����� 7(��E�� et al.'� �DDF8� �
��
@
E�� @����'� �
@�
� ����� ��	�� ���� 

E����

��:� 
3*����I
��� ��E
��'� �E�
�3
E'� E�������� �
�� ������
��B�E��A�

�
�����������	�������E�����:�����E�
����
E����E�
�@�3�
�'����
����E
���
3B�
E��
�
�����G���

*�:�
�� 3���� ��E�
����
E��� G�
E�
�
��
�:� 7������ �
�� (�+��'� �DD48A� #
�
�� ��E�
��:'� �
�E���
�
��
�*��������
3B�E���G���	�G�E�����B�
3��
�:��
�
�������G��E�
�3
E����I����
��B����E�
@
�:A�(���
��

��*�E�3

��

E����

��:��BB���
������������GG�E���G���	�
��3�E��*��������
��E�@���������B������
�G��E�
�3
E��
����E
����
G�A�	���'������NB�
�
�
��G�������	���������������
��
3B�E���
�B�����
��
�G��
G�'�I��%��
��E�33�

E��
�
�7����'��DD?8'������	��*�E�3��B�����G��@��:�

�
@
������
G���

E��
�����NB���
@�����I����G�������	�����

�����


��
���7 �%L
+'��DD98A�

�
������:�

�����?D���
��

�����<D���G�����B����E�
���:���3��B��3

�
����E
����
������@����


�I�B���B�E�
@�� �
�3����
� ��E
��:'� ��B�E
���:� 

� ���� �
���� �G� 

E����

��:� ��B
�� ��E�
����
E���
E��
��� �
�� �������� 
3B�E��� �
� ��E
��:[�I�� �������� ��� ���%� �*���� ���� B����

�����
��� ��E
��:A� �
�
B��������I
��� ����E�
E�B���G�B����

�����
��� ��E
��:'������ ����E�
E�B���G� ���� 

G��3��
�
���E
��:�
��������:� �@��@��A� ��������M� ����:� W	��� �
G��3��
�
� ���W� 

�
E����� ���� �
��E�
�
'� �
� I�
E��
������E�����������:��G�3����
���E
��:�G�E����A�

�
�
������E
�
�
G
E��
���������@��
����E�
E�B����G�

G��3��
�
���E
��:���������'�G����N�3B��"�

��E�
�E���
E� ���� 7(�6�6

�%
'� �C<D8'� B����

�����
��� ��E
��:� 7(���'� �C<?8'� ���� 

G��3��
�
�



�
�

����D1�

�E�
�3:� 7�����'� �C<<8'� ���� �E�
�3
E�� �G� 

G��3��
�
� 7$�E���B'� �CF18'� �
�
���� E�B
���
�3�
7�E�
����'� �CF18'� 

G��3��
�
� E�B
���
�3� 7$���
����6�%
'� �CF?� 8'� ���� �
�
���� �E�
�3:�
7�����B�
��'� �CC48'� B����3����
� ��E
��:� 7 :�
'� �CC48'� ���� %
�I������ �E�
�3:� 7 ���*�����'�
�DDD8'� %
�I������ ��E
��:� 7!��E%��'� �DD98'� ��E
��:� �G� 
��I��%�� 7��������'� �DD?8'� 

G��3��
�
�
E�B
���
�3�7;�*����'��DD?�8'����
�
��
�
���E�B
���
�3��G�
��I��%��7��E��'��DDF8AAA�

�
!��� ��� ���� ��@���B3�
�� �
�� �
GG��
�
� �G� ��	'� I��%� ����

6��
�
'� �������
E� ��E
�
�
�

3�%

�'� ��E�

E��� �B����
�
�� �
�� ������ ��B�E��� �G� �
G�� 

� ��@�
E��� 

G��3��
�
� ��E
��:�
�
�

G
E�
��:�E��
����7(�


������
����3�
:
'��DD98A�;�*�����7�DD?8��
��

��
�����*��I��
�G
@��
�BB���E���� ��� ���� 

G��3��
�
� ��E
��:"� ��E�
����
E��'� �E�
�3
E'� �B��
��'� E�������'� �
��
B��G���
�
��A�������E���G������BB���E���������E��

6���*����B��
�
@���
��
����
@����E
���
3B�E���
�G� ���� 

G��3��
�
���E
��:A�$�
:��������������E��
3�7��A�$�:'��DD�8� �����I������ 

���
�I�����
������ *:� �� 
�I� B����
�3'� I����� ���� ��E
��� �
�� �E�
�3
E� �����
�
�� ���� 
�� ��
���� B�
3��
�:�
����

6����
�����*��
���G�3����
����������
��
�I��@��:��

��
��7���I
������
�*�8�����

6����
�
����*��
���G�

G��3��
�
��
��%
�I�����A�

�
��I�@��'� �

E�� 
�I� ��E�
����:� 
�� 

� ���� I
��

� ���� �N
��

�� B��
�
E��� �
�� �E�
�3
E�

G��3�I��%'� 
�� 

E������� ���� 
3B�E�� �G� �N
��

�� ���%��������� �
�� �����G���� ���� �N
��

�� ��E
���


�V���
�
��� ����

��� ��� �@�
� 

E������'� E�
�
E�� E��
3A�  
%�� ���� ��E�
����:'� �	� ���� ����� *��
�
����E�����
�����
�
��� 

��EE����
E��I
������� 

���������
�������3

�
����G���E
��:��
��B��
�
E��
7-�3��'� �DD48A� (�

���� 7�CF?8� ����� ������� ����� ��E�
����
E��� �
�� �E�
�3
E� ��
�

�� �G� ����


G��3��
�
� ��E
��:� ����� ��� �� ��@����
�
��G�E�
����'�I�
E�� 
�� �@�
��*��� ��� E��
��
��'� E�3B�

���
�
�� 

�
@
�����A�	��� 

G��3��
�
���E
��:� 
�� �����G���������*���B��
�3�
�
�I
��� ��E�
����
E��'�
�E�
�3
E'��
����
E��'�E���������
��B��
�
E����
3�
�
�
�'�I�
E��E��
����@����
3�A�

�
���B����
�� �
E���7�DD<8������
���������������E������G���
��G
�������
���:�����@����GG
E
�
��

�
������
�

�� �G� ���� *��
E�� G��� E�
E����� B���
E�
�
�� ������

�� ���� ��E
��� 
3B�
E��
�
�� �G�
�*
V�
����� 


�@��
�
A� 	�
�� 
�� B���
E�����:� 

������

�� 

� @
�I� �G� ���� �
������
�

�� �
��


���B�����
�
��G�������	�����'���B�E
���:�

��E�
�3
E�E�
�
��E
�E�3���
E��A�

�
RESEARCH METHODOLOGY 

�
	�
�� ����:� 
�� 3���������
E���:� �
@
���� 

��� V��
�
���
@�� �
�� V���
���
@�� B����� ��� ������



���E�

�E����B�������G� ����������E��B��E���A�	���G
����B�����

E���������:���3��
E��
��:�
���G�
����E����
���
�����������@
�I'�I�
E���
�*���������������
E���*��
���
�������G����3B
�
E����
��:�
�A�

�
(������
�������G

����������G���������:'�I��E�3B�����

�B���
E���������E�
�
��
3B�E����
�

��	��@����
3��I
��������
��:�
���G������@�
��*�������� A�	���*��
��G��������
��:�
��I�����
GG���
��
3�E���E�
�3
E�������
��V��
�
���
@����	�

�
E��������@��
�*������������I���	��B�
�

�'�I�
E��



�
�

����D4�

����I����
� 

���B����@�����
�
��G��N
��

�� �
����������
�� ���� ������E���G�@��
�����
3�
�
�
���G�

3B�E��'����I�����������

���B���������E�A��

�
�����3B
�
E����
��:�
��I��
�������������������	�B�
3��
�:������B��E
��������G�

�
@
�����

��E�
����
��'��
��G��� ��
��B��B����I����������� ��	���G


�
�
������*:��!��7�
���
��
�
���!����
���B����
�
8'� 

���
��
�
���E�3B�
:�G��
����

��C?1'�I�
E���
��:6��� ��	��B�
�

���
����*��'�
���
�
����
��
��
�
�����@���A�;��B�������E�
��3B�
�
�

�
E�����

�����E�
�����G�����������E��7����
����� ��@���� ����� �NE����� ���� �NE��
��� ����� G��E����
�
�� m� E�
���
�� #�!8A� 	�
�� 
�� �� G

�
E
���
�NB�
�
����'�I�
E��B�
@�����
��*��

��������������E����G�������B��E������G���	��V�
B3�
������G�
��	����@
E��A���	�E�
��3B�
�
������G�����������
GG���
��3��


�����
�

@���3�
�������	'�I�
E��


E������ G

�
E
��� �NB�
�
����� G��� ���� 

E������ �G� ��	� E�B
���� @����A� ���E�3�
�� �G� ���� ��	�
E�
��3B�
�
�

�
E�����

�����G�E���B�����G�����������E�����3������*��3���������
�*��'�*�E�����
��
����I����E�3B����
�
@���
������
�����@��@
�I��G�������	�B��E����A�

�
��E��E�
�
�����
�
�������
�*�����������
��:6��������	��B�
�

��*:"�

�
@
�������E������G�

�����E�
�3:'� ���� �:B���G� � ��������� 7*��

���'�B�
@���8��
�� �����
6���G� ��������� 7

� ���3���G� ����

�3*����G��3B��:���8A������I��
�����E����

���@
��
�
��G��3��NB�E���
�
�[��G�B���
E�����

�������
���� @��
��
�
�� �G� ������ 

�
E������ ���

�� ���� ����� �E�
�3
E� E�
�
�'� ��� ����� ����B�� ���B�
����
�
GG���
��:A�(�
E�3��%

�������B����
��������E�����G���������:[�����3�

��*/�E�
@��I������@��
G:�
���� B��������� �
�� ��@
��
�
�� �
�� ��� G

�� 
�I� ������ 

� ���� G
���� �G� ��	� 

� ���� �
3�� �G� ���� �����
�E�
�3
E� E�
�
�A� �
� B���
E����� I�� �NB������ ���� �
GG���
E��� 

� ���� ��	� �B�
�

�� ��B�
�

�� �
�
G�E�������E�������E���'�������:B���
���
6�'����I������������E�
�3
E���@���B3�
���G��������
�
����
E��
��:A� 	�� �����3

�� �
GG���
�� 
3B�E��� �G� ���� ������� �E�
�3
E� E�
�
�'� I�� ����� �
��:6��� ��	�
�B�
�

�����
���

����3���G"�

� �
�
@
����� ��E����� 7��@��
3�
�'� ���E��
�
'� ������E���'� 3�
�G�E���

�'� G

�
E�'�
����E�33�

E��
�
'������'�*��

�������@
E��'����
�B�����
����
�
�
��8[��

� #�����:B��7*��

���'�B�
@���8��
���
� #���� �
6�� 7�3���� E�3B�

��� 7�B� ��� CC� �3B��:���8'� 3
���
6��� E�3B�

��� 7�DD�1CC�

�3B��:���8'�������E�3B�

���74DD�CCC��3B��:���8��
��@��:�������E�3B�

���7�@����DDD�
�3B��:���88A��
�
	���'�I��I�����*�������*���@�'�I�
E����	�������7��B�
�

���
�������E���'�������:B���
��

�
6���G���������8�����E���������	��B�
�

��

�����������N��
���
��I�
E��

����3�������N��
�����

��
������������E�
�3
E�E�
�
�A�

�
�;��
�E����E�

������������
������B�
�

��I��
�
����������
E��
������E����

��
3
���
�
�'�

�

E�� ����� �
� ���� I����� ��	� �B�
�

�� I
��� �������� ��� ����� �
6�� ���� 
��� �@�
��*��A� 	�
��


G��3��
�
�I����@�
��*����
�:�G���E����

����3�
����G��	�����I���'�
���G���������	������I����A�



�
�

����D?�

	���'� *�E����� B����
��� E�3B������ ���� ����3���� I
���:� �EE�B���� �	� ����I���� ��E�
����:'� I��
E�3B����������B�
�

��G���B����
���E�3B��������B�
�

���
�����������
6�A�

�
���
�
�
���:'� I�� ��@�� ��%�
� 

��� �EE��
�� ���� �B


�
�� �G� ��	� ���@
E��� B��@
����'� ��	�

�����'��
�������������������E���
��:���'�I�������:���
������'�I�
E������B�
��������
������
�

��
�G�����
3B�E��G�E������
������B��E�
@���E��
����

�������	�G
���A������
��B�

��I�������

@��@���
E���� ����
��� 7��	� 

@���3�
��� �G� E����

� ����B�� �G� �����8� �
�� ���� ��
�� ���@��� ��� �� *��
�� G���
�NB��
��
�
���G������3

�����	�
3B�E����
������'�E�
�
E���������3�
���G�����E����
���������
E���
E�
E�B����
6��
�
�'��
������������E���
*����NB��
��
�
��G�����G

�

��A�
�

RESEARCH FINDINGS
�

�� ����
���� �
��:�
�� �G� ��	� �B�
�

�� �����G���� ���I��� ���� B���
E���� ��@
��
�
�� *:�
�
GG���
�� ��E����'� �:B�� 7B�
@���'� *��

���8� �
�� ���� �
6�� �G� ���� ����� 7

� ���3�� �G� ���� 
�3*��� �G�
�3B��:���8'�I�
E��B�
3��
�:���B�
����
�B��E�B�
�
��G� E�
�
�� 

� 

�
@
����� ��E����� ��� �:B�� �
��
�
6���G������'��
���
�����

������
�
��G���	�

������B����
�
���G����������������B�A������N�3B��'�
��3��

�����
�����B�
��3�����
���	��������
�������'����I�������*��

����������3�������
�B�
@���'�
I�
��� ����� �������� ��@
��
�
�� E�
� *�� �*���@��� �3�
�� �
GG���
�� �
6��� �G� ���� �����A� ;�� �����
�
�
E
B���������������
GG���
�����B��G���	��B�
�

��

������
�
����������E����
��������GG�E����*:"�����

3B����
E���G�E����

���E����� 

���E���E�
�3:'� ������@���B3�
���G��B�E
G
E� ��E����'����I�������
�
GG���
����
�

���G�����E�
�
��7��A�G

�
E
���E�
�
�'�I�
E�����
��

��������E�
�3
E�E�
�
�8A�

�
	��� �
��:�
�� �G� ���� ��	� �B�
�

�� ���

�� ���� ������� �E�
�3
E� E�
�
�� �3�
�� 

�
@
�����

��E����� ���I�� ����� 

��DDC'� ������E�

���G� ��	� �B�
�

��I����I
���I���3����:� E������*:� ����
����E�����	�E�
��3B�
�
�

�B����E�
�
��
��

�������7�
������8A��
�������������
�'���	��B�
�

��
��E������� 

� ���� �3������� �N��
�� � 

� ������E���� �
�� 

� ��@��
3�
�� ��E���'� *��� ���� �������


��
���
�
��E�
��
*������
�:��ADc������������	��B�
�

��

������:���'�I�
���������@��
3�
����E����
E�
��
*������DA1cA�

�



�
�

����D<�

�

Figure 1:�;����I
�����	��B�
�

��B��E�
��E��
���*:���E�����7����������BB�
����NE������
�NE��
���������G��E����
�
��m�E�
���
��#�!8�

����E�"��!�'��D���A�
�

	���3���� 
����
@�� 
3B�E�� �G� ���� ������� �E�
�3
E� E�
�
��I��� ���
� 

� ����3�
�G�E���

��
E�3B�

��� 7���� ��3�� I��� 
����� 

� ���� �#8A� �
� ���� ������ ��
�'� I����I
��� ��	� �B�
�

��


E�����������3����

�������E�������

��������������E�
�3
E�E�
�
�A�
�

�

Figure 2:�;����I
�����	��B�
�

��3�@�3�
��*:�������:B��7E�
���
��#�!8�
����E�"��!�'��D���A�

�
��3B����
@���
��:�
���G���	��B�
�

��*:������:B���G����������

������
3���G����������E�
�
��

���� G������� ��@������ ����� 7�
����� �8� ��	� �B�
�

�� �3�
�� B�
@���� ������ I����I
��� ���� 
���

-25 %

-15 %

-5 %

5 %

15 %

25 %

35 %

2007 2008 2009 2010 2011 

Business Services Education Finance
Government Healthcare Manufacturing
Trade Telco Transport
Utilities

-20 %

-10 %

0 %

10 %

20 %

30 %

40 %

2008 2009 2010 2011 

home users
business users



�
�

����DF�

��E����������

�������
��:����B��
����G������������E�
�
�'�����������3�
��B�
@�����������������I���
��������:� ��E������A� 	��� �����
� G��� ��
�� 
�� 

� ���� ����:��� 
3B�E�� �G� ���� E�
�
�� �
� B�
@����
E�
��3B�
�
�7��������

E������

�����
�3*����G��
�3B��:��'�����������E������

�

E�3���AAA8'����
I�������

�B���
E������I�����	�����������3�
��B�
@���������A�
�

�
�

Figure 3:�;����I
��������B�
�

��B��E�
��E��
���*:��
6���G����������7E�
���
��#�!8�
����E�"��!�'��D��*A�

�
�
�����9� �NB��

�� ����� ���� ����E��� �B�
�

�� �
� B����
��� E�3B������ 7���8� �3�
�� ������

�
�� @��:� ������ E�3B�

��� E�
��
*�����3���� ��� ���� ��E�

�� �G�I����I
��� �B�
�

�� �
� B����
���
E�3B������7���8�

��DDC�7������3��I���
�����

������#8A�������

������
�3*����G����������

�
�DDC'���������

��������
6������B�I�����3����E�3B�

���I
���4�AF�c�I����I
���744AC�c�

�����
�#8A�

�
�
��D�D'����I���I�����E������ 

�����B��E������G�B����
���E�3B������ 

������
6������B�'�

I�
���

��D����B�
�

����E�������3����
���*�:��3�
���3����E�3B�

��A����3��DDF�����D��'�����
�B�
�

��G���B����
���E�3B������

E��������
�:��3�
��@��:�������*��

�����'�I�
��� 
����E�

���


��������������N��
���3�
��3��
�3��
6����
���3����E�3B�

��'��������������������:��NB��������
����E���
��E��
E��G�������
����B��
����
������������:�I
���������
���I
�������E���G���

@���3�
���
�������������
�����3���B���
�
A�

�
�
�������������
�'��������*����!��E��
�������I������������E�

��I����
�:�
�����

��DDF�

7�DA<c�

�E�
���
��B�
E��8'�I�
E�� 

�
E����� ����� ����E�
�
�� 
3B�E���
� ������	�I�������:��A� ��	�
�B�
�

���������E�

����
�:�

��DDC�7
A�A��A1c8����

�������
��:����B��
����G������������E�
�
�A��

�
�

-30 %

-20 %

-10 %

0 %

10 %

20 %

30 %

2007 2008 2009 2010 2011 

large companies

mid sized companies

small companies

very large copanies



�
�

����DC�

�

�
Figure 4:�;����I
�����	��B�
�

���
����!��G��3��DD<��
�
���D���7E�
���
��#�!TB�
E��8�

����E�"��!�'��D��[�;��'��D��A�
�
;�� ����� �
��:���� ��	� 

�
E������ ��� ���� ��@��� �G� 

�
@
����� ���
�
�� 7;�����
� ����B�'�

��
������
��������
�����B�'��������3��
E�'� ��

��3��
E�'���
���
����E
G
E'�$
�����������
��
�G�
E�8A�!
GG���
��E�
�
��
3B�E���
���	�
��
�3��:�@��:�E�����:����
�I��
�E�3B���������
GG���
��
�E�
�3
E���@���B3�
��������G�

�
@
�����E��
��
����
�����
�
�'������	�

�
E��������E������I���
�3B�
������

������E�
�3
E���:�3������@���B������
�
���
���
������3B�
������

��E�
�3
E���:�
����� ��@���B��� E��
��
��� ��� ���
�
�� 7�
����� 48A� �
� �DDC� ������ �3��
E�� ��	� �B�
�

�� �����
E�
��
*����� �FA4c� ��� ���� ���*��� ��	� �B�
�

�'�;�����
� ����B�� �4ADc'� ��
�� �
�� ���� ��E
G
E�
�<A<c'� ��

��3��
E��FADc'�������
�����B��1A?c'��
������$
�����������
���G�
E��?A�c�7�!�'�
�D��8A�

�

�
�

Figure 5:���	��B�
�

��B��E�
��E��
���*:�I��������
�
��7E�
���
��#�!8�
����E�"��!�'��D��[�;��'��D��A�

-5 %

0 %

5 %

10 %

15 %

2007 2008 2009 2010 2011 

North America Westrn Europe
Asia / Pacific Latin America
Central and Eastern Europe Middle East / Africa

-2 %

0 %

2 %

4 %

6 %

8 %

2007 2008 2009 2010 2011 

ICT WW GDP WW



�
�

�����D�

�
�
����� 4� G������� ��@����� ����� ���� ��E�

�� �G� ��	� �B�
�

�� 

�;�����
� ����B�� 7E�
���E�
�
� �G�
1A4c8'� E�
��
*����� ����3���� ��� ����I����I
��� ��	� �B�
�

�� ��E�

�� 

��DDCA���
��������'� �����
��	��B�
�

�� 

��DDC� 

E������� 

� ������ ���
�
�'�3����:� 

� ���� ���
�
�$
�����������
���G�
E��
74A<c8A��
��D��'�������	��B�
�

����E��������
�:�

�;�����
�����B��7DA9c8A�
�

CONCLUSIONS
�

	�����������I������������E�

��

���	��B�
�

�����

�������������E�
�
��I���������GG�E����
*:� ������ G�E����� ����� ���� B����
�� 

� 3����
� ��E
��:"� ���� 

E����

�� 

������
�
� �G� ��	� 

���
�@��:��:��
G��7 �%L
+'��DD98'���3�/�����	�

G���
E���
���E
��:�7����'��DD?[�(�@�E�et al.'��DDF8'�
����
3B����
E���G���	�

������E�
�3:��
����E
��:�7�������
��(�+��'��DD4*[�(��E��et alA'��DDF[�
(�


������
����3�
:
'��DD98'���EAA����������3���
3�'�

��
�

E����

��:���@���B���

G��3��
�
�
��E
��:� 7��������'� �DD?[�;�*����'� �DD?[�$�E���B'� �CF1[� (���'� �C<?[� !��E%��'� �DD9'� ��EA8� ��	�


@���3�
��� ��@�� *�E�3�� 

�
�B�
��*��'� ��� ���� ���� �G� ��	� ���� *�E�3���
�� �G� ���� 
��3�� �
��
��V�
��3�
���7��E
��'��E�
�3
E'�E���������
�����
����
@�8�

�3����
���E
��
��A�

�
	��� ������� �E�
�3
E� E�
�
�� ���� ����� 
��� �GG�E���� ���� ��	� ��E���� ���3�E�� ��� 
�� �GG�E����

3�
:������� ��E����'� G��� �N�3B��� E�
����E�
�
� �
��B����E�
�
� 7��������� �DDC8A�����������������
7��A�!����G��3�#A�A���
����(�����'��D�D8�E�
G
�3����3������
����
@��
3B�E���G������������E�
�
��
�
�������	���3�
�A�	��:�

�
E���������

��DDC�#A�A���
B3�
����
��
�I���������G���	��V�
B3�
��
��E���������������
���
B3�
����
��
�I���������G�����������������7�NE���

��3
�
���:��
�E��G����
��
���������B����B����8A�

�
��� ���

�� B���� �E�
�3
E� E�
���� ��	�� ��@�
=�� *��
� ��� 3���
@��:� ����� 7�A�A� 3�*
���

����B��
:��
��*����*�
��

���
��8'����:�I���������
�����*/�E���������
3B�E���G�����E�
�
��

���E����
�������N��
�'���� ���:�I�����

E������*��




���G����� �������E�
�
��7�
���
��
�
�����33�

E��
�
�
#

�
'��DDC8A�	���'�I����@����3�
�������� ����� ���� G�E�����G� 

E����

�� ��	� 

������
�
� 

� ����
E�3B�

��=��B����
�
�'�I�
E������I���
����V�
����
�I����
����
�����B���
�
��G���	�������

�����
E�
�
��B��
��'�
���
���*����:�@��:�
3B����
�'�

����
�
�
�����E�
�3
E��
����E�
����
E���G�E����A�

�
��I�@��'� �

E�� ���� �E�
�3
E� E�
�
�� ���'� 

� ���
�
�
� ��� ������ ����E
����� �
�%� G�E����'� ��

�
��E��
3B�E���
�������E����

����3�
��G�����	'�3�
:��NB�����G��3�������	�G
����I��
������

�
�
3����G�E�
�
��I���������
���G��������3������
�
������3�
����G���EE���G���*��

�����
��E���E�����
�@��:I�����7��A���	���E��
�:�E������
����3�
�������E������E������

�������	���B���3�
�8A�;��
��@�� ��� ����
6�� ����� ��3���G� ����
�I���E�
����
��� 7@
�����
6��
�
'�E�����E�3B��

�'���EA8� E�����
��@

��'�3�������
�
�������E��
�
��G��NB�
�
�����'�����
�����NB�
�
������E�
������
��E�3B��
�
@��
��@�
����'� 
G� I�� ���� I
��

�� ��� �EE�B�� ���3A� �
� ���
�
�
'� ���� E�
�
�� ��V�
���� ���
�
��
6��
�
'�



�
�

�������

E�
���
���
�
� �
�� �� V����� �G�3���� ����@�
�� �
�� �GG�E�
@�� �����
�
�� �����3�:� ����� ��I��� E����'�
I�
E��G��������EE����������������
�G��3��
�
��G���	A�

�
���������3���
3��
��
��E����������
��
��
���B���
*������B���
E������
3B�E����G���E�
����:��
�

��E
��:� �
�� @
E�� @����'� *�E����� ���� ��E
��:� ����� 
��� ����3��
E��:� �EE�B�� ��E�
����
E���



�@��
�
A� ���B��� ���� ���� �
��� I��G��3� � ��E
��� G��3�I��%� ����� �
�*���� ��E�
����
E���
��@���B3�
�A� 	����G���'� I�� ����3�� ����� ���� ��E�
����
E��� �
�� �E�
�3
E� 
3B�E�� �G� ��	� I
���
��������:���E�����'�I�
���������E
��'�E���������
��������

G���
E���I
�����

�
3B����
E�A�;�������
�NB�E�����������
3B�E���G�����E�
�
���
���	��I
���*�E�3���3������7

����3���G���E�

���
�����I���
�G� ��	� �B�
�

�8'� ��� 

� 3���� ��@���B��� ���
�
�� 7������ �3��
E�'� ;�����
� ����B�8'� ����
G��E����
�
���G���	��B�
�

�����

������B��
����G�E�
�������������
���*��'����

����������
�
�A���	�

��
�3��:�

E����

��:�*�E�3

���
�����
�
���B�����G�*��

�����
����E
����
G��

���
����'�I�
E��
��
�������3�
��������

������
��:�
�A�

�
���
���� ����� ���� 

�����E�
�
� �G� ��	� *������� 

��� ���� �
G�� �G� �@��:� 

�
@
����'�

�����G�����@��3�
:��
3�
�
�
�'�*����B��
�
@���
��
����
@�A�!��B
���3�
:�����
�������

��I
���
�������
3�
�
�
�'�������������
����������G��BB����

�
�������NB������
�����B����
�������
��
@��@
�I��
G��3��
GG���
���
����'��������
3B�E����G���	��
���
���	�����*�E�3

��

E����

��:�

����I

���
�
��E�3B��3�
���:����������3���
3�A�

�
REFERENCES

�
�A (�


����'��A'��
����3�
:
�!A�7�DD98'�W	�����E
�����5������G���	"��
�������B��	�I������
�

�@�����
�
����3�I��%W'�Electronic Journal of Information Systmes Evaluation'�5��A�?'���A�
�'�BBA��C<��D?A�

�A (���'�!A�7�C<?8'�The coming of post-industrial society: a venture in in social forecasting'��
��
��A'�(��
E�(��%�A�

9A (�@�E'��A'��(�+���$A'��
��������$A�7�DD98'�W�
��3B�E���G���	������3�
���G��
�
E�������
�
���
�
�����
����3B�

��=� �@��W'�Informatica'�5��A��<'���A�DD9'�BBA�9CC`1D1A�

1A (�

���'� )A� �A� 7�CF?8'�The control revolution: technological and economic origins of the 
information society,����@����#

@���
�:������'���3*�
����7$���A8[� �
��
A�

4A (��E�'� )A'�  �
G��
E�� �A'� �
�� 5���@��� 5A� 7�DDF8'� W���@��
�
E�"� 

G��3��
�
� �
��
E�33�

E��
�
� ��E�
����:'� %
�I����� 3�
���3�
�� �
�� ����


�� ����

���
�
� E������W'�
Informatica,�5��A�9�'���A��'�BBA��FC��D4A�

?A ����'��A� 7�DD98'� W;�:� �	�!���
=��$�������
:3���W'�Harvard Business Review,�5��A� F�'�
��A�4'�BBA�4���A�

<A ��������'�$A� 7�DD?8'�The rise of the network society'��
����A'�(��E%I���'�$����
'��NG���'�
������
A�

FA !��E%��'��A�7�DD98'�The New Society,�	��
��E�
�
'���������'���I�(��
�I
E%A�



�
�

�������

CA �#���	�	� 7�DDC8� W����B�� 

� G
�����"� ��������� :���*��%� �DDCW'� �@�
��*��� ��"�
���B"TT�BBA��������A�EA����B�A��TE�E��T�	.p����#(T-���!�DC�DD�T��T-���!�DC�
�DD����A�!��7�EE����������@�3*����DDC8A�

�DA ��E��'� �A� 7�DDF8'� Internet and society: social theory in the information age, ���������"�
	�:����O����
E
�'���I�.��%'� �
��
'��*

���
A�

��A �!��7�D���8'�W;����I
���5���
E���3��%�����	��B�
�

������*���W'��!�A�
��A �!��7�D��*8'�W;����I
���������E%��W,��!�A�
�9A �!��7�D��8'�W;����I
���(��E%�(��%�>���:�	���'�5���
�
��'��D��W'��!�A��
�1A �$�� 7�D�D8'� W;����� �E�
�3
E� ������%� !���*���'� �B�
�� �D�DW'� �@�
��*��� ��"�

���B"TTIIIA
3GA���T�N���
��TB�*�TG�TI��T�D�DTD�TI������TI����B�A��BN� 7�EE������ 9� )��:�
�D�D8A�

�4A ��	����	���� � ��$$#����	���� #����� 7�DDC8'� W��
G��
�

�� ���� ��
�
�"� ����
�3B�E���
�������	��
�����:W'��@�
��*�����"����B"TTIIIA
��A

�T���TE��T�3���

�p���
��TE�
�
�T�
��B������I����AB�G�7�EE�������?���B��3*����DDC8A�

�?A -�

�'��A'�����
*��3��A'��
����I:����A�7�DD48'�Understanding and communicating social 
informatics: a framework for studying and teaching the human contexts of information and 
communication technologies,��
G��3��
�
�	���:'�$��G���A�

�<A ����B��
� ��33
�
�
� 7�DD48'� W�B���+
��� -�3
�
/�� �@���'� �@��B�%�3�� B����3�
��'�
�%�
�3�%����E
��
�3����*��
�

���*�������
/�X
�D�D�`��@��B�%��

G��3�E
/�%�����J*��6��
�����

�6�B����@�
/�XW'��@�
��*�����"����B"TTIIIA3@6�A��@A�
TG
����3

T3@6�A��@A�
T��
B����B�����T��ET��%�3�
�
p

G��3�E
/�%�p���6*�T
�D�DAB�G�7�EE������1��B�
���D�D8A�

�FA -�3��'� -�� 7�DD48'� From post-industrial to post-modern society: New theories of the 
contemporary world, �NG���' $����
[�(��E%I���'�������
A�

�CA  �%L
+'� �A� 7�DD98'� W!
�
���
�� !�3�%��E
/�A� ���
�����
/�� 

G��3�E
/�%�� ��*�W'� Teorija in 
praksa,�5��A�1D'���A�9'�BBA�1F<�1CCA�

�DA  ���*�����'��A�7�DDD), Living on thin air: the new economy.� �
��
"���
��

A�
��A  :�
'�!A�7�CC48'�Postmodernity'��
����A'��B�
�#

@���
�:������'�(�E%

���3A�
��A $�E���B'� �A� 7�CF18'� The economics of information and human capital'� #

@���
�:� �����'�

��

E���
A�
�9A $�:'� 	A� �A� 7�DDF8'� W�B


�
"� 	��� �����
�I�� ��E���
�
� �
�� �	W'� Computerworld 

Management'�<��B�
�A�
�1A $����'� �A� �A� 7�DD<8'� W��������� 

� !
�
���� �
��������� ���E���

E�W, ����'� ��B�

���� I
���

B��3
��
�
�G��3�	�E�

E���!
����'�IEEE International Electron Devices Meeting 21, (1975), 
pp. 11–13A�

�4A $���
����6�%
'�	A�7�CF?8'�W��B
���
�3�

�������3B��������W'�New Left Review,�5��A��T�?D'�
��@�3*���!�E�3*����CF?A�

�?A �����B�
��'��A�7�CC48'�Being Digital,��������O���������
'��:���3���A�



�
�

�����9�

�<A ���!�7�D��8'�W>�������:����
�
����EE��
��"�>�������:����I����������G�������!�'�E��
���
�@���B��@
����V������W'��@�
��*�����"����B"TT�����A��E�A���T

��NA��BNHV���:
�m94D�7�EE������
���)�
���:��D��8A�

�FA ���/���'�$A� 7�DD98'� W	������B�
�
� �
��!
GG��
�
� �G� ��	��E����� ���
��
��"� ������
�� �
��
!����3

�
��A� 	��� ��I� �E�
�3:� ��
�*��%W,.� �E���3
E� �����'�@�
��*��� ��"�
���B"TTIIIA���AG
T��T���
�:���T�!?1?((���(??�1(C�����1�
�9�4<(?�14!4TDT	�����B�
�
�
��
GG��
�
�G��	AB�G�7�EE�����������@�3*����DDC8A�

�CA �����'� $A� 7�C<<8'� W	��� 

G��3��
�
� �E�
�3:"� !�G


�
�
� �
�� $������3�
�W, #A�A�
!�B���3�
�� �G� ��33��E�'� �GG
E�� �G� 	���E�33�

E��
�
'� �@�
��*��� ��"�
���B"TT��
EA��A��@T�!��T�!�1��D4AB�G�7�EE�������<���B��3*����DDC8A�

9DA ������'��A�7�CC48'�Diffusion of innovationsA�1�����A'�	�������������'���I�.��%A�
9�A ��/%�'� -A'�  ��/�%'� !A'� �
�� 5���@��� 5A� 7�D��8'� W�
G��3��
�
� E�33�

E��
�
� ��E�
����:�

�B�
�

�� 

� 7�DDF�8'� �E�
�3
E�E�
�
�W'� Industrial Management & Data Systems'�5��A����'�
��A�9'�BBA�9C��1DCA�

9�A �E�
����'��A� �A� 7�CF18'� Information and the crisis economy.��*��N�B�*�
��

��E��B����
�
� '�
���I���A�

99A �����'�$A'��
��(�+���$A�7�DD4�8'�W2�%�/��*��@
�@��
��+

%��

G��3�E
/�%��%�3�

%�E
/�%
��
���
����
/H� W� 

� ������ $A'� �
�� (�+��� $A� 7��A8� Učinki informacijsko-komunikacijskih 
tehnologij'��%�������6�����J*�
��@���'� /�*�/�
�'�BBA��9��DA�

91A �����'�$A�7�DD4*8'�W��3�
�

G��3�E
/�%��%�3�

%�E
/�%
�����
����
/�@����@�

/
W'�

�������
$A'� �
�(�+��� $A� 7��A8� Učinki informacijsko-komunikacijskih tehnologij,� ��%������� 6��
���J*�
��@���'� /�*�/�
�'�BBA�1��4?A�

94A �����'�$A'�-3���2�B�
+
+��A'��
��(�+���$A�7�DD18'�Slovenia - on the way to the information 
society'��
��
������G�$�E���E�
�3
E��
��:�
���
��!�@���B3�
�'� /�*�/�
�A�

9?A #A�A���
����(������7�D�D8'�W��@�
E����B�����
�!���*���������$�
�G�E������=���
B3�
��'�
�
@�
���
��� �
�� ������'� !�E�3*��� �DDCW'� �@�
��*��� ��"��
���B"TTIIIAE�
���A��@T3�
�G�E���

�T39T�
����
E��p����TB������������T��@T�DDCT��EDC��@A
B�G�71�)��:��D�D8A�

9<A 5���'� �A� 7�DD�8� W���*��
6�E
/�� 

� ���%���
�%�� ��3�%��E
/�A� ���
����L%����E
���L%
� � @
�
%
��
��6@�/���

G��3�E
/�%������J*�W'�Teorija in praksa,�5��A�9F'���A��'�BBA�4��FA�

9FA ;�*����'� �A� 7�DD?8�Theories of the information society,� 9��� ��A'����������'� �
��
'���I�
.��%A�

9CA 2�3�
�%'��A�7�DD?8'�W���@�%�@��
6*
���

���+�
��

%
W'�Organizacija znanja,�5��A���'���A�
9'�BBA�??�<DA�

�



�
�

�9���

MOBILE APPS IN TOURISM:  
A NEGLECTED TOURISM RESEARCH AREA? 

Garry Wei-Han Tan*, Faculty of Business and Finance, 
Universiti Tunku Abdul Rahman (Perak Campus), Malaysia 

FOWLER_1982@yahoo.com
�

Voon-Hsien Lee'�Faculty of Business and Finance,  
Universiti Tunku Abdul Rahman (Perak Campus), Malaysia 

leevoonhsien@gmail.com 
�

Keng-Boon Ooi'�Linton University College, Persiaran UTL,  
Bandar Universiti Teknologi Legenda, Malaysia

ooikengboon@gmail.com

ABSTRACT 

Purpose: The development of mobile applications (mobile apps) have fundamentally changed 
how consumers shop virtually. Without the need of a mobile browser, purchasing using a mobile 
device (m-devices) is now a button click away. While there are plenty of benefits adopting m-
apps, past studies were limited to only a few perspectives. Specifically, studies from the tourism 
industry and emerging markets have remained unexplored. As the adoption of m-apps can 
potentially generate large revenues for tourism related organizations, the study remains 
important. Hence, the research examines on the consumers’ intention to adopt m-apps as 
another mean to purchase tourism related product and services.  

Design/methodology: The study adapted the unified theory of acceptance and use of technology 
(UTAUT) model using self-administered questionnaires and 186 valid samples. 

Findings: Based on the PLS-SEM results, facilitating conditions (FC) and social influences (SI) 
emerged as the only two significant predictors of behavior intention (BI) to adopt m-apps. 
Similarly, gender only moderates the relationship between SI and BI. 

Research Implications: Importantly, the findings not only provide valuable knowledge to 
scholars but also recommend new innovative approach to practitioners such as hotels, airlines, 
travel agencies, car rental services and other tourism-related organizations. 
Originality: The research paper contributes to the emerging literatures on m-apps in tourism. 
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A REVIEW OF THEORETICAL MODELS OF INFORMATION TECHNOLOGY 
ACCEPTANCE 
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Figure 1: #	�#	
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Figure 2: ���B�����������E�����3�I��%

HYPOTHESES DEVELOPMENT 

Performance expectancy (PE) 
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Effort expectancy (EE) 
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Sampling and data collection 
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ABSTRACT 
�
Purpose: Due to rising environmental issues, together with public pressure and stricter 
regulations, firms and companies are changing their ways of developing new products. In 
order to achieve sustainable product realization, three key areas namely end-of-line (EOL) 
management, green supply chain and sustainable manufacturing have to be taken into 
account during design stage. The purpose of this paper is to propose a framework based on 
axiomatic design (AD) principles to facilitate sustainable product development by aiding the 
decision making process in the abovementioned key areas. 

Methodology: By using the development of media player housing as example, case studies 
are presented in this paper to demonstrate the application of axiomatic design principles in 
the areas of design for EOL management, green supplier selection and optimization for 
sustainable manufacturing.  

Findings: Results show that axiomatic design principles are able to guide designer/engineer 
in selecting functional embodiment that facilitates product recovery and fuzzy axiomatic 
design approach can be effective when dealing with problems concerning green supplier 
selection and optimization of manufacturing solution. Hence, a framework for sustainable 
product realization is proposed in the last section of this paper with a vision of providing 
guideline for companies in designing and developing electronic products that are less 
harmful to the environment. 

Originality: Studies between the years of 2009 and 2013 have been researched by using key 
words such as “Axiomatic design”, “Sustainability”, and “Sustainable Product 
Development”. As a result, no similar research work (i.e. application of axiomatic design 
principles in the areas of design for EOL management, green supplier selection and 
sustainable manufacturing to construct a holistic framework for sustainable product 
development) has been discovered. Therefore, this is the first publication that presents the 
case study.��
�
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1. Design for EOL Management 
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ABSTRACT 

Purpose: Innovation is one of the most important economic drivers in modern businesses. 
Organizations should be more and more capable in innovation. A market pull innovation 
lowers the launching costs of new products and services. An organization’s management of 
innovations can benefit from external and internal knowledge. A wide range of industries can 
utilize crowdsourcing in innovation management. Crowdsourcing imports external and inter-
nal knowledge to an organization’s innovation management more extensively. This study is
focusing on and analyzes the utilization of crowdsourcing in innovation management. 

Design/methodology/approach: This research is a case study. The research includes product 
and service industries with the case study organizations operating over a wide range of in-
dustry sectors. Empirical data was collected from 14 case study organizations using inter-
views and a web survey. This research utilizes the four phase innovation management model: 
search, select, implement, and capture. 

Findings: Crowdsourcing is utilized in innovation management in a wide range of industry 
sectors. The study states that crowdsourcing can be a crucial part of innovation management. 
The research highlights the crowdsourcing types which can be utilized in innovation man-
agement. Crowdsourcing utilization in innovation management can support the creation of 
innovations which have a pull on the markets. From this point of view the crowd is also act-
ing as a marketer for an organization. 

Limitations: Research is studying crowdsourcing utilization in innovation management in a 
wide range of industries with a common innovation management model. Innovation manage-
ment processes in organizations requires more research. Innovations are implemented main-
ly with projects. Project management requires more research from a crowdsourcing point of 
view.

Originality/value: Based on this study: crowdsourcing can be a crucial part of an organiza-
tion’s innovation management. This study contributes to the taxonomy of crowdsourcing uti-
lization in innovation management. The study brings out crowdsourcing types which can be 
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utilized in a wide range of industry sectors. Innovation management will benefit from the use 
of crowdsourcing in search, select, implement, and capture phases. 
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“Innovation is the management of all the activities involved in the process of idea genera-
tion, technology development, manufacturing and marketing of a new (or improved) prod-
uct or manufacturing process or equipment”.
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“Innovation is the management of all the activities involved in the process of idea genera-
tion, technology, service, or process development, manufacturing and marketing of a new 
(or improved) product, service, manufacturing process or equipment”.
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2.2. Typology of Innovation 
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Figure 1.��
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2.4. Crowdsourcing 
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“Crowdsourcing is the act of taking a job traditionally performed by a designated agent 
(usually an employee) and outsourcing it to an undefined, generally large group of people 
in the form of an open call.”
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2.5. Crowdsourcing Types 
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2.6. Crowdsourcing Utilization in Innovation Management 
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ABSTRACT 
�

The Internet is the main tool for communication and it is at the same time the most important 
and the most simple tool for social control. The web is certainly a virtual public space based 
on intentions and democratic principles of access and participation but it is not specifically a 
democratic environment in all effects. It represent a social window where everyone plays a 
specific role by national institutions, individual movements of thought and protest. The aim of 
this paper is to envisage effects of electronic society in private life, social virtual control and 
changes for citizens in social approach and public life. The Internet allows speed and easy 
way of contact but also simplicity and accuracy of expression in ideas control, a simple and 
non-expensive way to trace outbreaks of dissent and shield any criticalities from the first 
events. These technological developments are creating new categories of primary rights 
classified as online human rights, the right to be forgotten an evolution of the old right to be 
alone which is not the right to be leaved alone as web-citizen as it is in the social electronic 
sphere. The social-networking is not just simply sharing, it’s a new philosophy of public life,
a social platform of intense human interaction, a controlled accreditation scheme, a non-
private sharing space, a system of immediate publication of ideas rightly or wrongly, to the 
detriment of human rights and confidentiality of communications. This new digital State full 
of contradictions is always under control of policy-makers and Government despotic regimes 
that works aggressively on this field while the population are directed towards the globalized 
world with the disappearance of nationalities and their banners in direction of electronic a 
common digital State accreditation. The role of future policies on the web cannot be limited 
solely to the production of laws without taking into account social realities and government 
capacity in prediction of human behaviour and progressive transformation.
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INVESTIGATE THE FACTORS AFFECTING THE AVAILABILITY OF 
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ABSTRACT

Purpose: Mobile payment is a major concern in the electronic commerce field. The mobile 
payment systems develop rapidly. In Asian countries, the most successful mobile payments model 
is Japan’s Suica card. In Taiwan, Taipei Easy Card Corporation publish the Easy Card. This 
card is not only used in public transport vehicles but also can be used in convenience store and 
even rent a bicycle. In 2012, Easy Card had been issued more than thirty-five million in Taiwan. 
The daily transaction of Easy Card reaches 4.71 million times. That purpose of this study tried to 
discovery what are the factors that impact user to use the Easy Card, and then provide the 
suggestion to improve Easy Card system. In this study, the technology acceptance model (TAM) 
of perceived usefulness and perceived ease of use are as the factors. Besides, the security will 
become another factor because the issue is the one that users may worry about the leakage of 
information. Finally, the factor of service quality will also be considered. The questionnaire will 
be designed based on the perceived usefulness, perceived ease of use, security and service 
quality that will affect user’s attitudes and intentions.

Methodology/research: We use the Internet to issue questionnaires. The scales used in this study 
consisted of 28 items. The questionnaires indicated their agreement with a set of statements 
using a 5-point Likert-type scale. SPSS18 is applied to do the Reliability Analysis. The results of 
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perceived usefulness, perceived ease of use, and service quality are greater than 0.7. Only 
security`s reliability is 0.5.

Finding: In Easy Card case, perceived usefulness, perceived ease of use, and service quality 
impact the user`s attitude. Then, we will adjust the factor of security and add the factor of time. 
Thereafter, we will issue the questionnaires on Internet and in person of total 200 then analyze 
by structural equation model.
�
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EVOLUTION AND CHANGE DYNAMICS IN BUSINESS ECOSYSTEMS: 
RESEARCH FRAME FOR SPATIAL CONTEXT

 
Jukka Majava*, Industrial Engineering and Management,

University of Oulu, Finland
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Purpose: Competition in different industries is moving from individual companies towards 
business ecosystems, where companies must proactively develop mutually beneficial 
relationships with various organizations. The purpose of this paper is to study the phenomenon 
of business ecosystem with a focus on spatial (geographical) context. Further, the aim is to 
define evolution and change dynamics of business ecosystems and address the change drivers 
and barriers of business ecosystems in health and life sciences industry.

Design/methodology/approach: This study is based on the literature findings on business 
ecosystems, spatial innovation, and characteristics of health and life sciences industry.
Findings: The literature findings and analysis provide a research frame that will be utilized in 
forthcoming empirical studies.

Research limitations/implications: This paper is based on literature findings. Furthermore, the 
study mainly focuses on business ecosystems in spatial context and health and life sciences 
industry. The research frame may also be applied to other contexts. Future research should 
address the validity of the research frame via empirical studies in different types of contexts.

Practical implications: The frame developed in this paper enables researchers to conduct 
systematic empirical research on business ecosystems and underlying phenomena.
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Originality/value: Literature on business ecosystems originates from 1990’s, and the research is 
relatively immature. While several studies on business ecosystems have been carried out, they 
have mostly focused on software and Information and Communications Technology (ICT) 
industries. This study provides new insights into business ecosystem concept in a novel context. 
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1. What dynamic and evolutionary mechanisms impact business ecosystems?  
2. What key conditions facilitate growth and innovation in business ecosystems in spatial context?
3. What are the change drivers and barriers in health and life sciences business ecosystems?
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Defining health and life sciences  

	��� �
G�� �E
�
E��� ���� X�E
�
E��� E�
E��
��� I
��� ���� ����:� �G� �
@

�� ����

�3�'� 

E���

��
*
����:'�*���
:'�6�����:'�3
E��*
����:'�B�:�
����:'�*
�E��3
���:'��
������������*/�E��Y�7�NG����
!
E�
�
��
��'� �D�1*8A� ��@�
E��� 

� *
���E�
����:� �
�� 3���E����� *
����:� ��@�� ��������� 

�


E����

�� �B�E
��
6��
�
�� �
�� 

����
�E
B�

��:� G
����� 

� ���� �
G�� �E
�
E��A� ���� 

���
E�'�
*
���E�
����:�����
���������

�?DDD�(A�A�I��
���3��
�
���
��(�*:��

�
����������G��3�
�

����
%

�� �G� *���[� �����

�� G��3� �D��� E�
���:� *
���E�
����:� ���� *���
� ��� B��@
��� @��
���� 
�I�
�BB�
E��
�
�� 

� G���'� E��3
E��'� B���3�E���
E��'� �
�� �
���:� G
����� 7-�

�:'� �CF?8A� 	��� �������
�E
�
E��'�

����
'�E�
�*��E�
�
������������
G���E
�
E��=�*��
E�'�I�
E��E�@���������������G�3��
E

��
�
�� 3��
E��� �E
�
E��� �
�� E�
��

�� ��@����� ��*��
�E
B�

��� ����� �BB�:� �E
�
E�� ��� �������
7;
%
B��
�'��D�18A��

�
�
�

�� ������� E���� E����� ���� ��3�/��� 
����� 

�3�
:� E��
��
��A� ���� �N�3B��'��#�������� E����

�B�
�

����
����*��I��
�4��
�����c��G����
�
����!���
��

�����#������E�����B�
�

��G
�����
��
�BB��N
3����:� �?� c� 7(��
%� et al.'� �D�9[� ���6�

���'� �DD?8A� �
E����

�� E����'� ��3����B�
E�
E��
���'� �
�� ���� G�E�� ����� ���� ������� E���� 

�����:� E�
� ������:� *�
�G
�� G��3� ��@�
E��� 

� �
G��



�
�

�9�CD�

�E
�
E��� ��@�� ��������� 

� �� ���I

�� 

������� 

� 

E����

�� E��B����
�
� *��I��
� ���� �
GG���
��
��E�����

���������
���
G���E
�
E��A��������3���'���B����
�3���
G�'�I������������E����
��
����
����
@
�I��� ��� �� G

�
E
��� *����
� *��� ��� �� ��
@��� �G� �� E�3B��
�
@�� �
�� %
�I������*����� �������
�E�
�3:'� 
�� E��
3��� ��� ��@�� �EE������ 7(��
%� et al.'� �D�98A���E�
�� ��@���B3�
��'� ��E�� ��� ����
G��
���
�
� �G� ����B��
� ��

�E���� ������� ���
�
E�� �
�� ;
������� 
G�� �E
�
E��� ���
�
E�'�
���IE���� ���� E�
@����
E�� �G� ������� �
�� �
G�� �E
�
E��� I
��� ������ 

�����
��[� ��B�E
���:�


G��3��
�
� ��E�
����:� 
�� E�
�
������ ��� �� %�:� 


�@��
�
� ��
@��� 7����B��
���

�E�����������
���
�
E�'��D�1[��3�E��
���
���

�B��E�'��D�D[�;
������� 
G���E
�
E������
�
E�'��D�18A��

�
��
�
���

�������G���3�
�
�
����
������E�3B��N
�:��
��G���3�
���
�
��G��������E�����:���3��

�
��3��%����7(��
%�et al.'��D�98'�
��
���
GG
E������������N�E��*��
���
���G�����������
���
G���E
�
E��
�E��:���3A� ������� E���� �������� ����

6��
�
�� ����� ���@�� 3�
:� B��B����� 

E���

�� B��@�
�
�
'�
�
��
��
�'������3�
�'����E��
�
'�������E�'��
��������E��7�3�E��
���
���

�B��E�'��D�D8A�	���'�
������G


�
�
��G���������
���
G���E
�
E���E��:���3�

E����������B�*�
E��
��B�
@�����E��������������


� ���� *��

���� �G� E�
��
*��

�� ��� ��3�
� ������A� 	����� 

E����� @��
���� E�3B�

��� �GG��

��
B����E��� �
�� ���@
E��� �������� ��'� G��� �N�3B��'� *
���E�
����:'� *
�3��
E

�'� �
��
���
E�'�
B���3�E���
E���'� 3��
E��� ��@
E��'� ������E���� B��@
�
�
'� ��BB���

�� ���@
E��'� ������E���� �	'�
E�

�E���� �
�� I
������� ������'� �
�� ������� ����
�3A� �
� ���
�
�
'� ���� �E��:���3� 

E������
�

@���
�
��'� ������E�� 

��
���
�
�'� �
�� @��
���� 

���3��
��
��� ��E�� ��� 


�@��
�
� E����:6���'�


E�*�����'�����������

6��
�
�'��
����

@������'��
��@�
�����E�B
����G
�3�A��

�
	��� �E��:���3� E�3B��N
�:� 
�� G������� 

E������� *:� ��@��
3�
���� 

@��@�3�
�� �
�� @����

B��
�
E��� 

�������� �������� ��� 
�A� �� ��E�
�� �N�3B��� �G� ��
�� 
�� ���� B��E���� �G� E����

�� �
��

3B��3�
�

�������GG����*���������E��7�*�3�E���8�

�����#��72I���

���
��-�
���/
�
'��D�18A�
��
E�'� ���� �*@
���� E�
E���
�
� 
�� ����� ���� ���I

�� �G� *��
���
��� �G� X������� �
�� �
G�� �E
�
E��
�E��:���3Y�
���
�
���:�E�
�

��
���
��3����*����
��G�����E���B�E
G
E��*/�E�
@�'�E�����
�����%����
��
�A�

Innovation in health and life sciences 
���������������


�@��
�
��E�
���%��B��E��

�@��
����I�:�A��3�E��
���
���

�B��E��7�D�D8�

��G

�� ������� E���� 


�@��
�
� ��� X���� 

�����E�
�
� �G� �� 
�I� E�
E�B�'� 
���'� ���@
E�'� B��E���'� ���
B����E���
3������ 
3B��@

�������3�
�'��
��
��
�'����E��
�
'�������E�'�B��@�
�
�
��
��������E�'�
�
�� I
��� ���� ��
�� ���3� ������ �G� 
3B��@

�� V���
�:'� ��G��:'� ���E�3��'� �GG
E
�
E:� �
�� E����AY��
���6�

���� 7�DD?8'� 

� ���
'� ������� ����� ������ �:B����G� 


�@��
�
�� E�
� 
3B��@��������� E���� �
��
����E�� 
��� E����"� E��
��� ���� I�:�� E�
��3���� *�:� �
�� ���� ������� E���'� ��
�
6�� ��E�
����:� ���
��@���B� 
�I� B����E��� �
�� �����3�
��� ��� 
3B��@�� E���'� �
�� ��
������ 
�I� *��

���� 3������ �
��B�E
���:� �
��� ����� 

@��@�� ���
6�
���� ��� @���
E��� 

������
�
� �G� ��B������ ������� E����
����

6��
�
�� ��� �E�
@
�
��A� ��
� ���� ������ ��
�'� ���� ������� �I�'� *��

����3����� �
�� ��E�
����:�



�
�

�9�C��

���
�
'���@�������*��
�G��
�����*������
��:�

�����������

����������������@�
������7 ����N�et alA'�
�D�18A��

�
!��B
�������


�@��
�
�B���
�
����
����������*�
�G
��'�


�@��
�
�

��������E����
���
GG
E��������

��� ��@����� �����
�A� �
���� �G� ���'� �� 
�3*��� �G� B�I��G��� ���%��������� 

E���

�� ������� E����
B��@
����'� ��E����'� B��
�
��'� �
�� ���������:� ���
E
��� 3���� ��BB���� ���� 
�I� 


�@��
�
�
7���6�

���'� �DD?[� �3�E��
�� �
�� �

�B��E�'� �D�D8A� ��E�
�'� ������E�� 

��
�
@�
���'� ��
��
��@���B3�
�� �
���BB��@��� E:E���'� �
�� ��
���B���:� B�:3�
�� �:���3� 7�A�A� ��@��
3�
�����B�
@����


�����8�3�%�� 


�@��
�
�G�
�

���
GG���
�� G��3�3���������� 

�����
���7���6�

���'��DD?8A� �����


���
E�'� ���� ��� ���� ������ �3��
��� �G� E�B
���� ��V�
���� ��� ���� ���� B����E��� ��� 3��%��'� �
����


@��������G��
� G�@��� 

@���

�� 

� ��E�
����
���I
��� G������3��%��� �EE���� 7�A�A� ��G�I������� �	8A�
 ���� E�B
��� 

��
�
@�� ��@���B3�
�'� ��E�� ��� �
��
���
E�� ��� 3��
E��� ��@
E��'� 
�� B��G������ �@���
������
�E�@��:��
����@���B3�
��7���*�����

�E�'��D�D8A�	�����
���3�/���
�����

@��@���B��
E:[�
�������������
������@�
���
�%������E
�����I
����BB��@

��
�I����������������


�@��
�
�A�������'�
�
3

�� �G� 

@���

�� �
�� ���B�

�� 
�I� ��E�
����:� 
�� �
GG
E���[� ���� 
�I� ��E�
����:� �:B
E���:�
��V�
������BB���

��

G������E����'�*����
��E�

���I�
��������
�����E�3B��
�
�
��N
���*����I
��

�
�
�� �E����� ��E�
����
��A� ���� 

���
E�'� �� @�EE

�� E�
� ��
3

���� ��3�
�� G��� E����

� ������ �
��
�����3�
��A�	���G
G���%�:�
���������������I
���E����3���A���
��3������@��*�E�3��

E����

��:�
�I���� �G� �
GG���
�� �B�
�
�� �@�
��*��'� �
�� ���:�3�:� �
����� �3*��E�� ��� ��/�E�� 
�I� 


�@��
�
�A�
�
N��'� 

E������� �EE��
��*
�
�:� 
�� ��V�
���A� �
� ���
�
�
� ��� ����������=� ���������3� �GG
E�E:� �
��
��G��:� ��V�
��3�
��'� ������� E���� 


�@������ 3���� �
3����
�����:� G��G
�� ��
�����3� E����
�GG�E�
@�
�����
����G��:����E�
��3�����
����
���B���:�B�:����7���6�

���'��DD?8A��

�
(��
%� et al.� 7�D�98� �
���
���� ���� G����I

�� ������� 


�@��
�
� *���
���"� E�3B��N
�:� �G� ����

�
@
��
3�
���
���:���3�'�G���3�
���
�
��
��

��B�
��
E:��G��
GG���
���E����'�G���3�
���
�
��G�
������E�� O� ��@���B3�
�� �GG����'� 

���V����� G

�
E

�'� �
��� ���� E����'� ���I� ���
����
6��
�
'�


�GG�E�
@��������G�B�*�
E�B��E���3�
�'�

���V�������BB����G����$��'��
��

���V�������
�
6��
�
�
�G� ������� E���� B��G���
�
���� �
�� ���
�� ��E%� �G� �
���B��
���
��� �
�� E�33��E
��
6��
�
�
E�3B���
E��A��

�
	��� G�
�

�� �:���3� ����� �GG�E��� 


�@��
�
� 

E�
�
@��A� ���� 

���
E�'� ���� #�� ������� E����

�:���3� 
�� *����� �
� ���� E�@������ B��@
���� *:� 3��
E��� 

����
E�� E�3B�

��� 72I���

�� �
��
-�
���/
�
'��D�18A��
�����B�'���������
E�E��
��
����
�� ��@
����@��
3B��3�
����������G

�
E���
�:���3� �
@

�� G���� ������� E���� �EE���� ��� ���� E
�
6�
�� 7(�@��
���� �:���38'� I������� ���3�
:'�
����
�'��
������

����
�
6�����E������(
�3��E%��:���3�G

�
E���*:���E
�����E��
�:�E�
��
*��
�
��
G��3�����

�������3B��:�����
�����
���3B��:����7(��
%�et al.'��D�98A����6�

����7�DD?8��������
����� ���� �

����B�:��� �:���3�3�:� �

���� E����3���G�E����� �
�� ��E�
����:�*����� 


�@��
�
�'�
*�E����� ����
���� ���E�
�����E����� �������� 

� ������B�
�

���
����
����:� 
���B��
�
��'�I������� ����
������� �G�3���� ��E�
����:�*����� 


�@��
�
A�	�
�� E�
� ����� *�� ���� �����
�I�:� �� ������ @�
�����



�
�

�9�C��

E�B
����E�33�

�:������
����N
���

�����B�����G�
��
�I����������E�
����:�@�
�����A���
����
6���
������� E���� �:���3�� E�
�����B�
E��� �
�� ����E��3���

�� G��� 


�@�����A�	���E�
����
6��� �:���3��
B��@
��� 


�@��
�
�B���
�
��� 

� ���� �����3�
���G��
������� ��V�
�

���� �����G� 

������
�
'�*��� ����
����������@��*��
�3
N��A��

�
SYNTHESIS AND RESEARCH FRAME 

 
����� �
����������
�*��

�����E��:���3������3����:� G�E������
���G�I�����
�� �
G��3��
�
�

�
�� ��33�

E��
�
�� 	�E�
����:� 7��	8� 

�����
��A� 	�
�� ����:� B��@
���� 
�I� 

�
����� 

���
*��

���� �E��:���3� E�
E�B�'� ����� *�:�
�� ���� �G���3�
�
�
��� 

�����
��A� 	��� ����:� E������� ��
������E�� G��3�� ����� E�
� *�� ��
�
6��� ��� ������E�� ���� �E��:���3� B��
�3�
�
� 

� ������� �
�� �
G��
�E
�
E��� 

� �B��
��� E�
��N��A� 	�
�� 
�� ��
�� *:� �
�E���

�� �
�� �
��:6

�� �
��������� G

�

��� �
�
*��

���� �E��:���3�'� ���� �:
�3
E�� �
�� �@����
�
��:� 3�E��

�3�� ����� 
3B�E�� ���3'� ���� %�:�
E�
�
�
�
�� G�E
�
���

�� ���I��� �
�� 


�@��
�
� 

� *��

���� �E��:���3�� 

� �B��
��� E�
��N�'� �
��
�NB���

�� ����E��
�����
@���� �
��*���
���� 

�������� �
�� �
G�� �E
�
E���*��

���� �E��:���3�A�	���
%�:�G

�

�������B����
����

�	�*����A�
 
Table 1. ������E��%�:�G

�

����
���:
����
�A��
 

Structural elements of business ecosystems
�E�����
��
@���'�B�*�
E'��
��
�
���@��
3�
��������

6��
�
��7����8�

which  can also be classified into
 �����E�����7%�:���
��8'�

E���B��:���'��
��

���3��
��
���
����G��37�8�
���
�
���E�@�����

Change dynamics and evolution
�@����
�
�7��
�����38�
��E
��'��E�
�3
E'�B��
�
E��'����������:'�E�3B��
�
@�'��
����E�
����
E���E��
�����
 
G��E:E��������"�*
���'��NB�
�
�
'���������
B'����G���
�I������������
!:
�3
E��7���������38�
�

�@��
�
�
��3B�
�
��


�@��
�
��
��3B��3�
�

��


�@��
�
���
��3B��

���
����*��
���

��


�@��
�
��
����@����
�
�
�����*����
�
��
��E�3B��
�
�
��3�
��@��
�����E�����
���G�����

6��
�
'��������
��E�
����

�������*:�������E����'�E�3B��
�
@��G��E��'�����������'���I�'�
��3�'�
�
�����
E��
�
����E�
�
�I
���E�3B��

���
��E�
@���

���E��:���3��

�
�
�
�
�



�
�

�9�C9�

Innovation enablers in spatial context
������E���
��B
����
	���
��
�@�
��*���
��I��%��
���V�����������E���E�
@
�
���
��������
��E
���
��3��
	�����
���B����
@�
���������BB����%
�I�������NE��
���
�
��*��
���:��B�



��
�
���B��
���
���E�������
��@��
3�
����BB����
���V�����

G������E������
������E��G�
�

��
�
���B�
���G�
�
��:�B��
E
����
��B�����3����

Change factors in health and life sciences
!�
@����
�
�

���������E����E�����
!�3����B�
E�E��
����
��B
����@�
E���

��
G���E
�
E���
	�E�
����:�E�
@����
E��
(���
����
����3�
���
�
��
��E�3B��N
�:��G������:���3���
��
3��%����
��3������

G���
�
������%���������
����3�
����������E���GG�����
�
���V�����G

�
E

��
 �
���O!��
���BB��@���E:E����
����E�����
9���B���:�B�:3�
���:���3�
���I����
����
6��
�
�
�
�%��@�
�

��B��
E
���
�
�GG�E�
@�������G�B�*�
E�B��E���3�
��
�
��GG
E
�
����BB����G����$���
�
���V����������G��������B��G���
�
�����
����E%��G�
���
��*��

����E�3B���
E���

�
��� 	�*��� �� 
����������'� @��
���� E�
�
�����
�
�� ���� 

@��@��� 

� ����:

�� ������� �
�� �
G��

�E
�
E���*��

�����E��:���3��

��B��
���E�
��N��A� �	�������E������G�*��

�����E��:���3�

E������
�E����'� B���G��37�8'� �
�� ���
�
��� E�@������ E�
�
�����
�
�A� ���
��� �:
�3
E�� �
�� �@����
�
'� 

�
���
'� 

@��@�� ���� ���������3� �
�� ��
�����3� 3�E��

�3�� ����� 
3B�E�� ���� *��

���� �E��:���3A�
�

�@��
�
��
�*�����

��B��
���E�
��N���������������@�
�[�������E�
�*��E����
G
���

���G�E�������������
��� ������E��'� E������'� �
����@��
3�
�� ��BB���A� �
� ���
�
�
'� ��*�����B�

�������3�
:� 

G���
�
���
G�E�������
@

��E��
���

���������
���
G���E
�
E����E��:���3�A���I�@��'���@�����E��
���*���
����
������N
��'�I�
E���

����
�I�


�@��
�
�A�����@�
��������E��V����
�
��G���G����������:�B��B�����


E����"�
�
� ��I� �
GG���
�� �E����� G�E
�
����� �
�� ��BB���� 


�@��
�
� �
�� ���I��� 

� �B��
��� *��

����

�E��:���3�H��
� ��I� ���*��� *��

���� �E��:���3�� ���B�� �
�� ���� ��E��� ����

��� ��� E����:��� ���
�� 


�@��
�
'�

E�3B��
�
@�
�����
�����I��H�
� ;���� ���� ���� 3���� �
�

G
E�
�� 


�@��
�
� *���
���� 

� ������� �
�� �
G�� �E
�
E��� *��

����

�E��:���3���
����I�����������:�*�����������H�
�
!����������E�3B��N
�:��G�*��

�����E��:���3�B��
�3�
�
'���������E���������:������

@��@���E����
����:� �BB���E�� 
�� B��B����A� $���
B��� ����� E����E�
�
� 3������� 

E���

�� ���3�� �
�� ��3
�
����E������ 

���@
�I��3���� *����
�
6��A�	��� 

���@
�I�� ������� *�� E�
��E���� �3�
�� 

G��3�
���



�
�

�9�C1�

I
��� 

���B��� 

G��3��
�
��
� �����E��:���3��
���� ����:A�����@�
�� 

���@
�I�V����
�
�� 

E�����
����G����I

�"��
�
� ;�����������3�

��E������
��I�����������
��������

������E��:���3H����I���@�������������G�

����3�

��E�����E��
����������������:����H�
� ;���� �:B��� �G� �����
�
��
B�� �N
��� *��I��
� �E����H� ��I� ��@�� ������ �����
�
��
B�� E��
����

������������:����H�
� ;������������3�

�E����E���
��
E���G������E��:���3�`��B��
���:��
�����*���:H�
� ��I������B��
����E��:���3�
��E�

�E������������*����E��:���3��
��@
E��@����H�
� ;����
��T���������B���G��37�8��G������E��:���3H���I���������B���G��3�E��
����������������

:����H�
� ;���B��@
��������B���G��3'���G

���������E�
��E����'��
����������������H�
� ;���� 
�� ���� ����� �G� ������E���� B��@
����'� �

@���
�
��'� �
�� ������E�� 

��
���
�
�� 

� ����

�E��:���3H�
� ��I�����@�
��
��B�*�
E�G�
�

�'�B�����3�'����B��
E
���G��������E��:���3H��
� ;����
������������G�

���3��
��:�����

6��
�
�H�
� ;����G�E�������
@�������E��:���3����I��H�
� ;����G�E���������*���
����G��������E��:���3����I��H�
� ;����
������������G�������

������E��:���3H�
� ��I�I
��������E��:���3��@��@��

�����G�����H�
� ;����I
���E��
������

������
�N��:����H�

�
	��� ������E�� G��3�����E�
*����*�@��B��@
���� ����*��
�� G����3B
�
E��� ����
����G���������
��

�
G�� �E
�
E�� *��

���� �E��:���3�� 

� ����E���� �B��
��� E�
��N��A� 	��� G��3�� �
3�� ��� �
�*���
������E����� ��� E�
��E�� �:���3��
E� �3B
�
E��� ������E�� �
� *��

���� �E��:���3�� �
�� �
����:

��
B��
�3�
�A���I�@��'� 
�� �������*��
����� ��������� ��� ����E�3B��N
�:��G� ����B��
�3�
�
��
����
����:'� ���� ������E�� G��3�� ��@���B��� 

� ��
�� B�B��� E�

��� E�
�
������ ��� *�� G

��� �
�� I
��� *��
��G

���
�����
@��:����

������������E��B��/�E�A����3���������*��
������������
��B�B���
��*����������:�
�
� �
��������� G

�

��A�;�
��� ���� ����:� G�E����� �
� *��

���� �E��:���3�� 

� �B��
��� E�
��N�� �
��
��������
���
G���E
�
E���

�����:'�����������E��G��3��E�
������*����
�
6���

�������E�
��N��A�	���'�
G�������������E��
����E�33�
����������������@��
�
�:��G�����������E��G��3��@
���3B
�
E�������
���

�
�
GG���
���:B����G�E�
��N��A�

ACKNOWLEDGEMENTS 
 

	�����������I������
%������NB��������
������
���������



�����
�

�����
E:�G����

�@��
�
�
7	�-��8�G�����BB���

����
��������E�A�	�����������I�����������
%��������
%���E������!�����
�����
#

@���
�:��G����
G��

����
�!
����G����
��@����*���

B��A�



�
�

�9�C4�

REFERENCES 
 
�A ��
��'��A�7�DD?8'�X$��E��:����


�@��
�
��������:����:����


�@��
�
��E��:���3Y'�Harvard 

Business Review'�5��A�F1'���A1'�BBA�CF`�D<A�
�A ��
��'� �A� �
�� -�B���'� �A� 7�D�D8'� X5����� E����
�
� 

� 


�@��
�
� �E��:���3�"� ��I� ����

����E����� �G� ��E�
����
E��� 

�����B�
��
E�� �GG�E��� G
�3� B��G��3�
E�� 

� 
�I� ��E�
����:�
��
����
�
Y'�Strategic Management Journal,�5��A�9�'���A�9'�BBA�9D?`999A�

9A (�����'� �A�A� 7�DDC8'� X5
����
6��
�
� �G� 

���G
�3� �����
�
�� 

� �� E�
@���

�� 3�*
���
�E��:���3Y'�Journal of Information Technology, 5��A��1'�BBA��11��4CA�

1A (���
������'��A'�����EE
'�-A'�!��	�

'��A�A��
����


�'��A�7�D�98'�X$���������:��G�*��

����
�E��:���3��
��I��%��
��:�
�"���E��������:�

�	���E�3�����
�����������
���Y'�Technological 
Forecasting & Social Change, 5��A�FD'�BBA���C1����DA�

4A (��
%'� ;A'� ���
%'� �A'� �
�� -���B%�'� 	A� 7�D�98'� X������� �
�� �
G�� �E
�
E��� ��� ��
@���� G���
���
�
��� ��@���B3�
�� �
�� B���B��
�:� 

� ���� (���
E� ���� ���
�
Y'� Journal of East-West 
Business'�5��A��C'���A����'�BBA������9<A�

?A (�
/��@�
'� 5A'� @�
� �
����
'� )A'� )�
��
'� �A� �
�� (�

%%�3B��'� �A� 7�D�98'� X�
� �@����
�
��:�
�E�
�3
E�� �BB���E�� ��� �E��:���3� �:
�3
E�Y'� Digital Ecosystems and Technologies 
(DEST), 2013 7th IEEE International Conference on Digital Ecosystems and Technologies 
in  Menlo Park, CA, USA, 24-26 July 2013'�BBA��C��1A�

<A (���

%'� (A�A�A� 7�DD18'� X$�
��

�� ��
@���� �G� 


�@��
�
� 

� E�
����E�
�
� 
��I��%�Y'�
Journal of Construction Engineering and Management'�5��A��9D'���A�9'�BBA�99<�914A�

FA ����:�


�'��A��A��
����3B*���'�!A��A� 7�DDC8'�XM$����9M� �
�� M>�����B������
NM"� ��I������
����� E�
���:� G��E���� 


�@��
�
� �E��:���3Y'� International Journal of Technology 
Management'�5��A�1?'���A�9'�BBA��D���91A�

CA ���B��'��A�7�D�98'�X��I���E�
����:�E���������
��B�*�
E�B��
E:"�	�����B���B�E�
@��Y'�Social 
Science Information'�5��A�4�'���A�1'�BBA�?�F�?4�A�

�DA �������'��A�7�DD<8'�X	���*��

�����E��:���3������3���
B����:
�3
E�
��I��%Y'�

��������'��A'�
����
�
��'� �A� �
�� ���
E
B�'� �A� 7���A8'� The digital business ecosystem'� ��I���� ������
��*�
��

�'�������
��3'�#-'�BBA����9�A�

��A �
E:E��B��
�� (�
��


E�� 7�D�18'� X�@����
�
Y'� �@�
��*��� ��"�
���B"TTIIIA*�
��


E�AE�3T*B�T�
E�
�
��:HV���:m�@����
�
�7�EE����������B�
���D�18A�

��A ��6%�I
�6'��A� �
��  �:������GG'�  A� 7���A8� 7�CC<8'�Universities and the Global Knowledge 
Economy: A Triple Helix of University–Industry–Government Relations'����������E���3
E'�
 �
��
A�

�9A ��6%�I
�6'� �A� �
��  �:������GG'�  A� 7�DDD8'� X	��� �:
�3
E�� �G� 


�@��
�
"� ���3� ���
�
���
�:���3�� �
�� X3���� �Y� ��� �� 	�
B��� ���
N� �G� �

@���
�:�

�����:���@��
3�
�� �����
�
�Y'�
Research Policy'�5��A��C'���A��'�BBA��DC`��9A�

�1A ����B��
� ��

�E���� ������� ���
�
E�� 7�D�18'� X����B��
� ��

�E���� ������� ���
�
E�Y'�
�@�
��*�����"����B"TTIIIA�E����
�
E�AE�3T�7�EE���������$��E���D�18�



�
�

�9�C?�

�4A ���*�����

�E��7�D�D8'�X(
���E�
����:�E�������B��/�E����
�!
�����
��:�
�Y'�#

�����������
����
�����
���'�#

@���
�:��G��:�
�:'��������
�A��

�?A ���6�

���'� �A� �A� 7�DD?8'� X;�:� 


�@��
�
� 

� ������� E���� 
�� ��� ����Y'� Harvard business 
review'�5��A�F1'����4'�BBA�4F�??A�

�<A �I�
�'� 5A;A� �
�� ����I
��'� �A� 7�D��8'� The Rainforest: The Secret to Building the Next 
Silicon Valley'�����
I���'� ����������
���'����
G��

�'�#��A��

�FA ��
�
�
'�$A� �
�� �@
�
'��A� 7�DD1�8'� X�������:�����E����:Y'�Harvard business review, 5��A�
F�'���A�9'�BBA�?F`<FZ��?A�

�CA ��
�
�
'�$A� �
�� �@
�
'��A� 7�DD1*8'�The Keystone Advantage: What the New Dynamics of 
Business Ecosystems Mean for Strategy, Innovation, and Sustainability,����@����(��

����
�E����������"�(����
'�$�A�

�DA -�

�:'� $A� 7�CF?8'� Biotechnology: the university-industrial complex'� .���� #

@���
�:'�
#��A�

��A -
3'��A�	A�7�D�98'�X���
�
�����@�
������G���������!�@���B3�
�"������������:��G�������
�
!
����(
���E�
����:��������Y'�European Planning Studies'�7�������G�B�

�8'�BBA����1A�

��A  ��
�
�
'�$A��
��5

��
�
'�)A�7�D��8'�Hubconcepts.�The global best practice for managing 
innovation ecosystems and hubs'���*E�
E�B����
EA'��

��
�A�

�9A  ����N'��A'�!�����

'��A'�;
��
�3��)�
��'�(A'�!�

�'�)A� A��
�� �
��'��A�7�D�18'�X��I����
*��

���� 3����� �
�� ������� ��E�
����:� ���
�
� 

G���
E�� ��E�� �����H� �
�
����� G��3� ��
��
�
���

���E��������:��G��������E���3
E��B

��GG�Y'�Research Policy'�7

�B����8A�

�1A  �@
P%�
���'��A'���B��/�'��A'�-


�
�
'�	A'��
��
��
�@���'��A'��������'��A��
��2��%��
�

A�
7�D�18'� X	����



��������;��������E��:���3� `�	��


����E
�����(�
�G
��� 

���(��

����
�
������������;�:����
�Y'�Engineering Management Research'�5��A�9'���A��'�BBA�4?�4<A�

�4A $�/�@�'� )A'� ��������
�
'� 5A� �
�� -���'� �A� 7�D�98'� X(��

���� �����*����
�
� ��
E�B��� �
��
�3B�
E��
�
��G�����3B�

��Y'�International Journal of Synergy and Research'�5��A�����A��'�
BBA��9�1DA�

�?A $�%

�
'� �A� )A� �
�� !�����:
�'� �A� 7�D��8'� X(��

���� �E��:���3� �@����
�
� �
�� �������
E�
E�
�
�����
�
�"��� �
��������� ��@
�IY'�Engineering, Technology and Innovation (ICE), 18th 
International ICE Conference in Munich, Germany, 18-20 June 2012'�BBA����DA�

�<A $�%'�-A�A� 7�D��8'� X	��� V����� G��� 


�@��
�
� �
�� �
���B��
�����
B"� 	��� E��
�

�� ����� �G�
�

@���
�:� 

��������
�Y'�Globalisation, Societies and Education'�5��A��D'���A�9'�BBA�9�<`
994A�

�FA $����'�)A�A�7�CC98'�X�����������
��B��:"���
�I��E����:��G�E�3B��
�
�
Y'�Harvard business 
review, 5��A�<�'���A�9'�BBA�<4`F?A�

�CA $����'�)A�A�7�CC?8'�The Death of Competition: Leadership & Strategy in the Age of Business 
Ecosystems, ���B��(��

���'���I�.��%A�

9DA �3�E��
�'�5A�-A��
���

�B��E�'��A��A�7�D�D8'�X�

�@��
�
�

�������E����!��
@��:��:���3�"�
����
E�B��������3�I��%Y'�Innovation Journal'�5��A��4'���A��'�BBA����DA�



�
�

�9�C<�

9�A �NG���� !
E�
�
��
��� 7�D�1�8'� X!:
�3
E�Y'� �@�
��*��� ��"�
���B"TTIIIA�NG����
E�
�
��
��AE�3T��G


�
�
T�
��
��T�:
�3
E�HVm�:
�3
E�� 7�EE������ �D�
�B�
���D�18A�

9�A �NG���� !
E�
�
��
��� 7�D�1*8'� X 
G�� �E
�
E��Y'� �@�
��*��� ��"�
���B"TTIIIA�NG����
E�
�
��
��AE�3T��G


�
�
T�
��
��T�
G���E
�
E��HVm�
G�Z�E
�
E���
7�EE�������D��B�
���D�18A�

99A �����

�3
'�$A��
��5���
'��A�7�DD18'�X(��

�����E��:���3��������
�I��BB���E�����E�3B��N�
���B�
@��*��

�����
@
��
3�
��Y'�Proceedings of eBRF 2004 in Tampere, Finland'��DD1'�BBA�
�?<`�F�A�

91A ������'�$A�A�7�DDD8'�X �E��
�
'�E�3B��
�
�
'��
���E�
�3
E���@���B3�
�"� �E���E��������

���
���*����E�
�3:Y'�Economic Development Quarterly'�5��A��1'���A��'�BBA��4`91A�

94A ��
���'� �A$A� �
�� �
��
�����'� -A$A� 7�DD48'� X����

6��
�
��� (��
���
��� �
�� 	����
��� �G�
����

6��
�
Y'�Organization Science'�5��A��?'���A�4'�BBA�1C��4DFA�

9?A ���'� �A�A� 7�D�D8'� X�� �����:� �G� 


�@��
�
� �
�� E���� ����:Y'� International Journal of 
Innovation Management'�5��A��1'���A�4'�BBA�FC9`C�9A�

9<A 	��E�'�!A)A�7�DD<8'�X�NB�
E��

���:
�3
E�E�B�*
�
�
��"�	���
�������
��3
E��G��
���
�
���G�
7�����

�*��8��
���B�
���B��G��3�
E�Y'�Strategic Management Journal, 5��A��F'���A��9'�BBA�
�9�C`�94DA�

9FA 	����'� �A� 7�D��8'� Innovation Management and New Product Development'� ������
�
���E��
�
� 
3
���'������I'�#-A�

9CA 2I���

�'� A��
��-�
���/
�
'��A�$A�7�D�18'�X�*�3�E���"�I�:��������I��E���HY'�Journal of 
Oncology Practice'�5��A��D���A��'�BBA�����1A�

1DA ;�����%'� $A� �
�� �������'� �A� 7�D�18'� Invention and Reinvention: The Evolution of San 
Diego’s Innovation Economy'����
G����#

@���
�:������'����
G���'����
G��

�A��

1�A ;
%
B��
�� 7�D�18'� X 
G�� �E
�
E��Y'� �@�
��*��� ��"� ���B"TT�
AI
%
B��
�A���TI
%
T 
G�p�E
�
E���
7�EE���������$��E���D�18A�

1�A ;
������� 
G�� �E
�
E��� ���
�
E�� 7�D�18'� X;
������� 
G�� �E
�
E��� ���
�
E�Y'� �@�
��*��� ��"�
���B"TT����B"TTI
�������
G��E
�
E��A���T�7�EE���������$��E���D�18A�

19A .���
�'� )A� �
�� ���B
��'� �A� 7�DDF8'� X(�
��

�� �
� 


�@��
�
� ��*"� �� E���� ����:� �G� ����
���
�G��3��
�
� �G� �

@���
�:� ������ 

� ���
�
��� ��E�
����
E��� �
�� �E�
�3
E� ��@���B3�
�Y'�
Research Policy'�5��A�9<'���A�F'�BBA���FF`��D1A�

 
Biographical notes: �
)�%%�� $�/�@�� I��%�� ��� �� ��E������ �����
�� 

� �
�����
��� �
�

���

�� �
�� $�
���3�
�� ��� ����
#

@���
�:� �G� ����A� �
�� 

�����
��� �NB��
�
E�� 

E������ ��E�
����:� �
�� �E��:���3� 3��%��

�'�
B���
��� �
�� B��/�E�� 3�
���3�
�'� �
�� *��

���� �
�� ��BB�:� E��

� ��@���B3�
�� ��� ��%
��
���B����
�
A��������������E��

��������

�B����E��


�@��
�
'�*��

����
��I��%���
����BB�:�E��

�
��@���B3�
�A�
�



�
�

�9�CF�

	��3�� -


�
�
� 
�� �� ��E������ �����
�� 

� �
�����
��� �
�

���

�� �
�� $�
���3�
�� ��� ����
#

@���
�:� �G� ����A� ��� ���� �� $�����=�� ������� 

� �
�����
��� �
�

���

�� �
�� $�
���3�
�A�
-


�
�
�����I��%���

���@�����

���
��
�
���������E��B��/�E��A��
��������E��I��%��
��

��������


E�����B����E����@���B3�
���
��*��

������@���B3�
��E�@��

���
GG���
���
����A�
�
��%%��-���� 7!�A� �EA'�!�A� �
�A8� 
�� B��G������ �G� �
�����
��� �
�

���

�� �
��$�
���3�
�� ��� ����
#

@���
�:��G�����'��

��
�A���������N��
�
@��3�
����
����NB��
�
E��G��3�*�����

@���
�
����
��


�����
����
���B�
���A��������I��%���

�3�
����
���B��
�
�
��

�E��3
E��'��������
�����E���

E��


�����
������I������� 

���G�I����*��

���A��������*��
��
��E�
@��B��/�E���@��������

�����B��
�
��33
��
�
����I����3�
����� 

� 

���
��
�
��� ������E�� �
����@���B3�
��B��/�E��A��
�� ������E��
������ ���� 

� *��

���� �E��:���3�'� �������
E�3�
���3�
�'� B����E�
�
� ����

6��
�
�'� %
�I������
3�
���3�
��I
����B�E
��
6��
�
�

�%
�I���������
�G��'��
���� ���


�A�
�
��%%��  �@
P%�
���� 7!�A� 	�E�A8� ���� I��%��� 

� ��@����� 3�
���3�
�� �
�� �NB���� B��
�
�
�� 

�
	�E�

E���������E����
�����G��

��
�'�)��%%���q:�:�����B'��



�����
�I�:�'��



������
�
���
����� ��3


�����
�
A� !�A�  �@
P%�
���� E����
��:� I��%�� ��� ������E�� ���G������ 

� �
�����
���
�
�

���

�� �
��$�
���3�
�� ��� ���� #

@���
�:� �G� ����'� �
�� 
�� ����� �
� ��/�
E�� B��G������ �G�
	�3B����#

@���
�:��G�	�E�
����:�

�������B���3�
���G� ��
��
E���
��(��

�����
G��3��
�
A��
��
������E�� 

�������� E�@��� @����� �
��:�
�'� ���@
E�� �E
�
E��'� B��/�E�� G

�
E�'� 

@���3�
�'� G

�
E
���
�
����E
���E�
�3
E��:���3��
��:�
�'�������E���

��
�������
��
�I���E�
����:���B��:3�
�A��
�

 



�
�

�9�CC�

IDENTIFYING INNOVATION CLUSTERS: THE SOCIAL  
NETWORK APPROACH 

�
Kristijan Breznik, International School for Social and Business Studies, Celje, Slovenia

kristijan.breznik@mfdps.si 

STRUCTURED ABSTRACT�

Purpose: Networking between stakeholders has been recognized as a very important element 
for fostering the innovation processes. In Slovenia, the government encourages the 
cooperation between organisations with three types of networking mechanisms: Competence 
Centres, Centres of Excellence, and Development Centres. With the information obtained 
from the membership in the networking mechanisms’ we constructed a network of 
organisations. Research and development performance of each organisation was compared 
with its position occupied in the network. In the paper, we instructively provide the 
methodology which was used to i) establish the innovation one-mode network ii) obtain the 
innovation clusters, and iii) classify all actors-units (organisations) in the resulting clusters. 

Design/methodology/approach: Networking mechanisms and organisations included in these 
mechanisms generate two-mode network. First mode consists of organisations and the second 
mode contains networking mechanisms. Various network analytic techniques and approaches 
are applied in the study, such as normalisation of weights on links, the notation of 
(generalized) cores, hierarchical clustering and similar. Special emphasis was on graphical 
presentations of networks obtained from the dataset. We used both types of network 
presentations: node-link display and matrix representation. 

Findings: The most important Slovenian organisations in the field of innovation and 
knowledge production are revealed in the study. Furthermore, significant links between these 
organisations are identified. Results suggest two important indicators, regional affiliation 
and industrial sector to which observed organisation belongs. From methodological point of 
view, we confirmed that network analysis can serve as a powerful tool for detection of 
innovation clusters of organisations. 

Research limitations: The most important limitation is that the analysis was carried out on 
Slovenian organisations, exclusively. Nevertheless, the methodology and network approaches 
applied in the paper can serve as a pattern for similar analysis in other countries. 

Originality/value: The study represents one of the first attempts to apply network analytic 
techniques to study the impact of networking on innovation in Slovenian organisations. 
Moreover, interesting comparisons between countries are possible. 
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EARLY STAGES OF TECHNOLOGY-INTENSIVE COMPANIES –
CASES IN CALIFORNIA 

ABSTRACT 

Purpose : Numerous “stages” models have attempted to clarify management priorities 
during the early stages of business growth. However, more focused and context-specific 
studies are needed. This study seeks to clarify the early stages of technology-intensive 
companies in California. This study bridges the gap described above by answering the 
following research questions: What kind of early stages do technology-intensive companies 
face, based on recent empirical literature? How do the experiences of managers in early-
stage technology-intensive companies relate to the assumptions of such stage frameworks in 
Californian contexts? What context-specific viewpoints should be considered when using 
stage frameworks in the Californian context? 

Design/methodology/approach : In this retrospective multiple case study, we formulate a
four-stage framework describing the early stages of technology-intensive companies, through 
nine case studies. We use the sequential incident technique (SIT) and semi-structured 
interviews for data collection. Three perspectives were analysed in each company studied for 
triangulation purposes: one from company management, one from operations management 
and one from marketing management. 
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Findings – This study makes a preliminary test of the applicability of the framework and 
analyses context-specific viewpoints. It is necessary to recognise these viewpoints when using 
this framework in California.

Research limitations/implications : The research focus of this study is limited by the context 
studied, the nine cases and its focus on the three first phases of the framework. This limits the 
applicability of the results to other contexts. 

Practical implications : The results of the study may be effectively used in intermediary 
organisations as a framework for predicting the early stages of technology-intensive 
companies.

Originality/value : Context-specific viewpoints and their effect on the early stages of 
companies have not been widely studied. This study takes context into account and provides 
new insights into the growth and management of technology-intensive companies in the 
studied context. 
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Case B: Health care technology business 
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individuals. Unless you go to the public markets and we're too early for that. …So that makes 
it harder to raise that next round of money, because you have to find the right investment 
fund and, when it's done it looks like it'll be kind of a family office sort of, those are, slightly 
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and a real common vision and strategy, so we operate seemingly independent from each 
other, but we operate in much the same way.”���
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cash and resources, right. …So, the stuff that gets in the headlines are the Silicon Valley guys 
that raise 5 million, 10 million, 20 million, and then they hire all the superstar guys and, you 
know, life's wonderful. But for 99.9 percent of the world out there, you don't have those 
resources. …�What we will start doing before the end of this year is actually driving cash 
flow and revenue off of an application that later on we'll probably just sell to somebody in 
that space, because our model's really to get licensing revenue from that, right. So, we've 
created, what we've done is sort of created a customer. �
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Case E: Investment software business 
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Case F: Recycling solution business 
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15 ]B����E��^, over the next three months and we started installing those… And we put those 
in the ]3��%��B��E�^, and they immediately just took off. People were using them ]��
�:^. It 
was, it surpassed our expectations of how quickly they would ramp, how many people would 
use them. …it was time to raise some money.”�
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���“pretty quickly we weren’t very good at it… and then we sort of 
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����3����"�“And it was a very modest 
growth. We lived, OK, comfortable living but never really, aspiring to a specific, growth 
plan. I started maturing, my partner was older and he was retiring. …So if you look at kind of 
the data where, we were very anaemic, very very slow growth or no growth from 1995 to 
roughly 2005. 2005 to 2007 we had a little bit of growth because of the merger.”�
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really wasn't that much of a learning curve with that. That was kinda, this is what we do and 
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Case H: Biotech business 
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Case I: E-commerce solutions company 
�
	���E�
E
������I����
����:��G��������
��B����
����

��
�����C�*���IA�
�

0

5

10

15

20

25

30

20
02

-1
2-

31

20
03

-1
2-

31

20
04

-1
2-

31

20
05

-1
2-

31

20
06

-1
2-

31

20
07

-1
2-

31

20
08

-1
2-

31

20
09

-1
2-

31

20
10

-1
2-

31

20
11

-1
2-

31

20
12

-1
2-

31

N
um

be
r o

f e
m

pl
oy

ee
s

0
2 000
4 000
6 000
8 000

10 000
12 000
14 000
16 000
18 000
20 000

20
02

-1
2-

31

20
03

-1
2-

31

20
04

-1
2-

31

20
05

-1
2-

31

20
06

-1
2-

31

20
07

-1
2-

31

20
08

-1
2-

31

20
09

-1
2-

31

20
10

-1
2-

31

20
11

-1
2-

31

20
12

-1
2-

31

Th
ou

sa
nd

 $
 

Revenue Assets

S1 S1S2 S2S3 S3S4 S4

�
Figure 9:����I����
����:��G��������7��m�������'���m������8�

�
	��� 3�/��
�:� �G� ���� 

E
��
��� ��E������ *:� 3�
������ 

� ��
�� E���� I���� 

� �

�� I
��� ����
G��3�I��%A� 	��� 
�3*���� �G� ��B�E��� B�������� �
�� E�
����
E���:� ��� ���� ����3B�
�
�� �G� ����
G��3�I��%�G��
��

������
��:�
���G������������B����
����

�����G����I

����*��"�
�
Table 11:� ��B�E��� �������� ��� ���� ����3B�
�
�� �G� ���� G��3�I��%� 

� ������ ����:� ������� �G�
���I���
�

�������"�
��A��G���B�E���

�������"�
��A��G���B�E���

������9"�
��A��G���B�E���

�l� �ll� �lll� �� �� �� �� �� ��
����"� ?� �� ����"� �� �� 9���"� 1� ��
����"� 9� �� ����"� �� �� 9���"� �� ��
���9"� �� �� ���9"� �� �� 9��9"� �� ��
���1"� �� �� ���1"� �� �� 9��1"� �� ��
���4"� �� �� ���4"� �� �� 9��4"� �� ��
���?"� 1� �� ���?"� �� �� 9��?"� �� ��
���<"� �� 1� ���<"� �� �� 9��<"� �� ��
���F"� �� �� ���F"� �� �� 9��F"� �� ��
���C"� �� �� ���C"� �� �� 9��C"� �� ��
����D"� �� �� ����D"� C� �� 9���D"� �� ��
�����"� �� �� �����"� �� �� 9����"� 1� ��
�����"� �� �� � � � � � �
��B�E����G�
������
������"�

��
��B�E����G�
������������"� ��

��B�E����G�
������������"� ��

l��m�B����G

�������3B�
�
�'�ll��m�B����������B�E��'�lll��m�E�
����
E���:���B�E���



�
�

�9��9D�

��������3�/��
�:��G�����

E
��
���I����B�������������������3B�
�
���G�����3����'��
�����������
������G��3�I��%�I���G��
��3����:��BB�
E�*������������A�
�
	���E�
����
E�
�
���G�Stage 1����������������3B�
�
������'����<'��
�������A���
����:������
��'�����3�
���3�
�����3�������:���������*��
E�E�����G�����B����E��G��3��
�����
���*��

����
@�
����A���
����:�������<'�����E�3B�
:��
��
�����@�����G�E����
���@���B3�
���G���I��%

��
B�����:B�����“the product was first developed in the old company. So the product was already 
technically coded before we even launched the company. …we had a working product. So, 
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money out. I mean, just continuously. …we were actually doing well on sales, so, but we 
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thousand using our [product]. It just seemed like such a big number at the time. And, I 
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was) just like boom, boom. And then about two thousand… then before you know it the 
company's now in the position to buy other companies instead of being bought.”�
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The newly established firm is owner-dependent (1-A1). The objective is 
product and/or technology development (1-A2)�and the establishment of an 
early customer base (1-A3).�The main activities relate to the business idea (1-
A4), identification of a market (1-A5) and resource mobilisation (1-A6). The 
development of a working prototype is started (1-A7). The management is 
informal, flexible and creative (1-A8);� E�33�

E��
�
� 
�� G�E�����G�E�� 7���C8'�
and the owner makes the decisions (1-A10). The organisation functions as a 
product development team (1-A11). 	���E����G��I�G�����
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� This stage begins with the early reference customers (2-A1). The objective is 
the creation of a business and the commercialisation of the product (2-A2).�	���
������ 
�� E����E���
���� *:� ����:� 3�
�G�E���

�� 7���98'� marketing (2-A4) and 
initial technical challenges (2-A5). The company learns to make the product 
and to produce it (2-A6). The management style is participative (2-A7)� �
��
E����

��
@�� 7���F8A�The owner and/or a small number of partners dominate
the nucleus of the administrative system (2-A9).� Resource generation and 
survival are key issues (2-A10).�The amount of negative cash flow decreases 
(2-A11).�
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� At this stage, manufacturing and technical feasibility and market acceptance 
lead to high growth (3-A1) and constant change (3-A2). The main objective is 
to manage the company toward growth and increase market share by marketing 
and manufacturing the product efficiently and in high volume (3-A3).� 	���
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�18�while taking care of efficiency and effectiveness through structures and 
processes (3-A5). New customers and new market channels require constant 
attention (3-A6). Personnel problems result from high growth (3-A7). The 
owner and/or entrepreneurial team are central, though a sense of hierarchy 
increases (3-A8).�(�����������3��������:������G���E�33�
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specialised functions are considered and added (3-A10).� ���
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ABSTRACT 

Purpose: Rapid productisation is a special case, an exception to a company’s normal 
product portfolio, a set of activities during which a company swiftly forms a conception over 
a gap product, and considers its feasibility. This type of exception can constitute a part of 
existing product/service/solution, not an entire product. When a customer’s request is unique 
and is not consistent with company’s portfolio strategies, product and product data 
ownerships become important considerations as product data is required to produce, sell, 
deliver, and invoice a product. The purpose of this study is to clarify requirements for 
product and product data ownership in the case of rapid productisation. This article aims to 
report the state-of-the-art of product and product data ownership in rapid productisation 
case by presenting a review of currently available literature. 

Design/methodology/approach: The methodology consists of identifying relevant publication 
databases, searching these using a wide range of key words and phrases associated with 
product and product data ownership and rapid productisation, and reviewing the articles 
from the chosen perspective. The key findings and their implications for research are 
described. 

Findings: This study presents requirements for product and product data ownership in the 
case of rapid productisation, including; who should own the product data; whether product 
ownership should be centralised or decentralised; and what are the essential aspects to be 
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considered upon deciding on the ownerships. This article clarifies product and product data 
ownership concerns for the case of rapid productisation.  

Research limitations/implications: The limitations of this study include the availability of 
detailed information in the existing literature on the studied topic. Also, rapid productisation, 
product and product data ownership are not extensively discussed in the literature. However, 
these concepts have significant potential value for companies and practitioners in addressing 
their product management concerns.  

Originality/value: The authors have not identified similar studies on rapid productisation, 
product and product data ownership. This article provides a useful review of rapid 
productisation, product and product data ownership. The findings can act as a platform for 
basing more in-depth research into the topic of managing product portfolio exceptions and 
related product data by providing linkages to other relevant research. 
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ABSTRACT 

  
As the era of cloud computing arrives, Taiwan government’s endeavor to advance the 
application of cloud computing has gradually turned domestic information service providers’ 
attentions to cloud computing markets. Cloud-based service model, virtualization technology, 
information security and operational service level have been thus valued than ever. When 
governments or enterprises choose information technology (IT) as a propeller for 
implementing strategies, cloud-based innovative service model makes information technology 
transformation more valuable, not matter they adopt cloud computing service, plan to enter 
cloud computing service market, face to reconcile the supply and demands, or to break 
regulatory barrier.  

This research proposes a matchmaking mechanism for cloud computing open platform by 
drawing on methodologies from design science research (DSR) in order to advance the 
application cloud computing of government, enhance research quality and service level, and 
develop cloud computing industry. Fulfilling the demands of cloud computing from 
government trains and grows information service providers in Taiwan in reconciling the 
supply and demands (from empirical, verification and certification perspectives), providing 
one-stop shopping service, lowering the setup cost of cloud computing application, offering 
channels to reach business opportunities, and testing domestic cloud computer solutions.    

This study aims to provide a concrete solution, through the semi-automatic information 
system and interfaces, to fulfill the current needs that cloud computing industry has. The 
research findings demonstrate the efficacy of the proposed matchmaking mechanism of cloud 
computing open platform for government and industries to solve reconciliation issue on the 
supply and demands and the suitability between developed products and the nature of cloud 
computing.  
�
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�
ABSTRACT 

�
Purpose: This paper reports a survey study in China in summer 2013 on continuance with 
mobile commerce. 

Design/Methodology/Approach:  A second-stage continuance model was developed after a 
thorough literature review. A survey instrument was deployed to collect data from 562 Android 
phone users. The model and hypotheses were empirically tested using structural equation 
modeling procedures.  

Findings: Data analyses show that the salience of disconfirmation and beliefs in effort 
expectancy and enjoyment serves as the primary driver of the changes in satisfaction toward 
continuance intentions. Further, perceived effort expectancy, enjoyment and satisfaction jointly
explained almost 60 percent of the variance in continuance intention.  

Research limitations/implications:  The study has a limitation for adopting a single stage cross-
sectional design in spite of incorporating disconfirmation of effort expectancy and 
disconfirmation of enjoyment. A future longitudinal design helps examine the robustness of the 
model. 

Practical implications: This study deepens understanding of the importance of perceived effort 
expectancy and enjoyment at post-usage stage of mobile commerce experience. It has 
implications for mobile commerce providers for forging continuance intentions by increasing 
user satisfactions and their positive attitudes. It shows that mobile commerce providers should 
devote more resources and efforts toward creating a truly enjoyable as well as easy mobile 
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experience to increase positive disconfirmation, improve actual perceptions and boost user 
satisfaction. 

Originality/value – An initial effort to revise and test the expanded IS continuance model in the 
mobile commerce context and in China. The findings on perceived effort expectancy and 
enjoyment in post-adoption stage of mobile commerce acceptance are considerably novel and 
valuable.   
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ABSTRACT 
 

This paper presents the application of management accounting in the context of innovation 
within insurers’ products portfolio. The innovation consists in offering insurance to 
entrepreneurs who wish to expand their businesses and follow the idea of sustainable 
development and innovative product creation.

The authors are convinced that at the age of innovation, the insurance sphere, in terms of 
increasing competition, can remain insensitive to the need for innovation not only in the area 
of insurance operation of companies, but also in the area of offer submission. An innovative 
offer can maximize the insurer’s revenue.

Product innovations give the insurer an opportunity to play an important role in contribution 
to sustainable development on a macroeconomic scale, or even more – on the global scale. 
This is due to a special insurance offer within the innovation supporting sustainable 
development. At the same time, in the global world the significance of so the called “new" 
risks such as the risks of nanotechnology or digital risks is more important and causes the 
need for modifications of the existing insurance cover. 

The paper focuses on the concepts of management accounting. They have been chosen by the 
authors as being potentially useful in diagnosing various risk factors associated with the 
need for innovative insurance offer on the one hand and the support of innovative activity of 
entrepreneurs on the other.   

The discussion provided by the authors is illustrated by the examples related to the 
production based on nanotechnology, which is said to be "the future that begins today."   

The problem is considered important for every insurance company which is innovative in 
such a way. The weight of the problem lies mainly in the fact that insurance products or 
innovative actions are characterized by elevated and yet absolutely unrecognized risks. It 
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results from the fact that the insurance cover of unique risks, has to be concluded in 
situations where the insurance companies do not have any historical data to accurately 
quantify risk. In such cases, an insurance company has no empirical observations, which 
could allow for the conclusion that the risk factors associated with an innovative product of 
its client would be to some extent recognized, i.e. thanks to "the history of insurance of 
products similar to the innovative product." 

The significance of the problem is growing if it is taken into account that the innovative 
product of the insurance company client should serve the purpose of sustainable 
development. This requirement imposes on an insurance company the necessity for a perfect 
diagnosis of a wide range of important conditions for sustainable development on a scale far 
greater than just the client area. In addition, these conditions are closely related to the 
future, when the consequences of the introduction of innovative products are not easy to 
predict. The problem of sustainable development even by offering products already known on 
the market (with the market history) is very complex. In the case of innovative products the 
problem becomes even more complex, and – in view of this – the authors search for tools so 
as to help to diagnose various risk factors which appear particularly clearly when innovation 
and products are to be insured, with a potential threat to sustainable development. 
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1 http://www.nano-technologie.pl/, accessible as of: 2014-01-12. 
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3 The beginning of nanotechnology dates back to the 1950s, when  Richard Phillips Feynman delivered a 
lecture entitled There's Plenty Room at the Bottom for the American Physical Society in Pasadena. See 
example: http://www.pa.msu.edu/~yang/RFeynman_plentySpace.pdf, accessible as of: 2014-01-12. 



�
�

 
�9��DD�

�

;����"� ��
����������E�����3���
B����G�@�E�����6
��
��6B�E�
��



�������
3�
�
�
���G�����
B���
E����� �*/�E��� �
�� � ���� ��
���� �G� ���� @�E����A� 	�
�� 3��
�� ����� ���� @����� �G� ���� �� 
��
*��I��
�����
������������E�����3���
B���
������E��

���G������
����*��I��
�����@�E����A�
�
	���3��������G��
3
���
�:��G��*/�E����
3�
�
�
���l7
'B8�
����G

���*:�����G����I

���V���
�
"��
�

��

d *(i, p) 	1�
1

2 kn
* d(i, p)

'�

��

0 � d *(i, p) �1�
�
I����"� %� ��
����� ���� 
�3*��� �G� �*/�E��� �
�� 
� ��
����� ���� 
�3*��� �G� �
3�
�
�
�'� 
�� ��

��3��
6���@���
�
��G������
GG���
�
��
�
��G��*/�E��=��
3�
�
�
���7
'B8A�
�

��

d(i, p) 	 ( (zi,i � zi,p )2

i	1

k

� �

�
I����"��
B���
����������
���
E��*��I��
��*/�E���
��
��B��
��6
/6B/�����@�������G��
3�
�
�
�/��G�
�*/�E��
��
��B����B�E�
@��:A�
�
	��� ������E�� I��� E�
��E���� *:� 3��
�� �G� ���� 3���
�
3�
�
�
��� ����
��
E��� �
��:�
�A� 	���
E�3B����
@���BB���E��3���������G� ��N�
�3
E�B��E������A�	����
��:�
���G� ������@���B3�
��
�G�����

����
E����E����I���E�
��E����

������
�
����G��������B���G�G�������"�market structure, 
technical sphere, finance and investment, effectiveness, products 7���� �
����� �8.� �
� ��E��
����B� ������I����� �����G��
��
���
E� G�������A�(�G���� ����*��




���G� ������E�� ��������*����
I��� E������� 

E���

�� ���� 
3B��3�
���
�
��G� ����E�����
��
���
E� G�������� 

� ���� :������CC<�
�
���D�DA��@�
�����:'� ����
�3*����G� G��������I�����E
�����G���� �����
��:�
���G�E�������
�
��
*��I��
� ���3[� I������� ���� B�

�� �G� �*���@��
�
� I��� �����3

��� �
� ���� *��
�� �G� ����

3B��3�
���
�
��G�G��������G��3�������������B�A��
�



�
�

 
�9��D��

�
�

Figure 1.�����B���G�G�������������

���������:�
����E�"��������=��I
�3����
���

�
	���B�B��� 
�� �
3������ ������3�
�����
�
��G� ���� ��E%��G� 

����
E��B����E�� 


�@��
�
A�

	����
��I�:�I�����
���B����
��������
�������E�
B�
�
��G���������B�A�	���3��%�������E���������B�


E������ �
��
���
E� G�������� �
%�� ���� 
�3*��� �G� 

����
E�� �
�
�
��'� �B���� �G� E��
����I
��

�
��
��
�3*��'� ����3��%��� �������G� ����*
������ 

������'�3��%��� E�
E�
����
�
'� ����
�3*����G�
B��B����3B��:���*:�

��������������B����
E���G�G���
�
�

�������

�����3��%��A��	�����E�

E���
�B�������G�����������

����
E���B����
�
�A�	�������B�

E������G���������
%������@������G�������
I�
���
�B��3
�3'�E��
����

���E������@��'�����
�
�
����
�'��������G�����B��
�E��
��
���

�������
������I�
���
� B��3
�3'� �
@
���� 

��� 
�
��
G�� �
�� �
G�� 

����
E�� ���I���� ��� ���� ��

����
E��
���
�A� 	��� G

�
E�� �
�� 

@���3�
�� ����B� 
�� ��B����
���� *:� G�������� �
%�� ���� @����� �G� ������


����
E�� 

@���3�
��� 

� ���� ����B��
� E��
��
��'� �����
�
� *��I��
� 

@���3�
�� �
�� ������
I�
���
�B��3
�3����E��
����

�

@���3�
����@���*��I��
��CC<��
���D�D�7��B������G���
�
��
G��
�
�� �
G�� 

������8A� 	��� �GG�E�
@�
���� ��B����
��� G�������� ����� E����� *�� ����� ��� ������� ����
��@���B3�
�� �G� ���� 

����
E�� ��E���� G��3� ���� 3�E��� B���B�E�
@�A� �
� ����� ����B� I�� ��@��


E������G���������
%�������������G�������I�
���
�B��3
�3�

��!�'������
�
�*��I��
�

�������


@���3�
�� ��� �!�'� ������ I�
���
� B��3
�3� B��� E�B
��� ��B������:� G��� 
�
�
G�� �
�� �
G��


����
E�A�	���3���� 
3B����
�� G��3� ����B���B�E�
@���G� ����3�

� �
3��G� ����B�B��� 
�� ����B�
E���������!#�	A�	���������G
G���
�G��������

E������

�
�A�	���G�������������
�����

�������*���
*���I"�

�
Table 1.�	����
��
���
E�G��������

E������

������!#�	�����BA�

�
Symbol Name of the feature
��� $�����

����
E��������I�
���
�B��3
�3�B���E�B
���
��� ���I����G�3�����

����
E��B��3
�3��
�9� �������G�3�����

����
E��B��3
�3��

�������
�
��
G��

����
E��B��3
�3�
�1� �������

����
E��B��3
�3�B���E�B
���
�4� ���I���

��������

����
E��B��3
�3�



�
�

 
�9��D��

Symbol Name of the feature
�?� �������G��������

����
E��B��3
�3�

�������
�
�
G��

����
E��B��3
�3�
�<� ���B���:�

����
E��B���E�B
���
�F� ���I����G�B��B���:�

����
E��
�C� �������G�B��B���:�

����
E��B��3
�3�

�������
�
�
G��

����
E��B��3
�3�
��D�  
�*
�
�:�

����
E��B��3
�3�B���E�B
���
���� ���I���

��
�*
�
�:�

����
E��B��3
�3��
���� �������G��
�*
�
�:�

����
E��B��3
�3�

�������
�
�
G��

����
E��B��3
�3�
��9� $��

�'��
���
��E�����

����
E��B��3
�3�B���E�B
���
��1� ���I���

��3��

�'��
���
��E�����

����
E��B��3
�3��
��4� �������G��3��

�'��
���
��E�����

����
E��B��3
�3�

�������
�
�
G��

����
E��B��3
�3�
����E�"��������=��I
�3����
��A�
�
Results – lack of product innovation within the insurance sector 

	���������3�
���G�������E������@���B3�
���
��E�
�
��I���3����

���������E����:������G�
�����
��:����B��
��A�	���*�
E�3��%�I�������G���E�3B��
��
A��
�����E��������*�
E�3��%�*�����
�
������
��3��I�������I
��

���������B��G��NB������
��B����
����*:�I����%
�I
�����
��
E
�
��
72A�����I
�8'���B������:�G���

�
@
�����%

����G��
��
���
E�G�������A��
�����E�����G���
3���
���
����*�
E�3��%�I���E��E�������������
��
���
E�G��������G�����3�N
3�3�@�����

������
��:����
B��
���

E�������*:������
�������@
��
�
�G�������I������
3�����
��A��
�����E�����G�����
3���
���
����*�
E�3��%�@�����
��D����3


3�3�@�������E�������*:������
�������@
��
�
'���B�
�

���
�
I�
E���G������I��@������
���
����A�����
�3

�
��'�����*�
E�3��%�@�����I�����������
��@������
@�����

E�������*:������
�������@
��
�
����3��
�
���B�
�

���
�����E����E�����G�����G�������
�
������
�3*����G��@�
��*����*���@��
�
�A��
����������3�

��

�����E���
�:��G�����B����
���
�
�
���� ������ E������ I���� ����A� 	��� E����� �N��� ���� ���� �
��:���� ����B�� 7

� ���� E���� �G� ��E����
�
��:�
�8A� 	���'� �� ���
��� G��� 3��%��� ����E����[� (� G��� ��E�

E��� �B����[� �� G��� G

�
E�� �
��


@���3�
�'�!��GG�E�
@�
�����
���� ��B����E��A�	��� ���������G�E��E����
�
� G��� ����3��������G�
�
GG���
�
��
�
� �G� ��@���� �l� �
�� ����E����� �
3
���
�:� �l� ���� B����
���� 

� ���� E������ *���I�
���B�E�
@��:A� 	��� �������� G��� ����
�� �
�� E����
� �#� E��
��
��� ���� B����
���� 

� ���� ���B���
*���IA�

�
�
�



�
�

 
�9��D9�

�
�

Figure 2.�$��������G�����E������
3
���
�:���l�G�������
��
����E�"��������=��I
�E��E����
�
��

�

�
�

Figure 3.�$��������G��
GG���
�
��
�
��G���@�����l�G�������
��
����E�"��������=��I
�E��E����
�
��

� � �
�
�



�
�

 
�9��D1�

� �
�
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4 Research published by Oxford University scientists (see: http://www.risk.jbs.cam.ac.uk/) or Lloyd’s of London 
reports(see: Managing digital risk, Lloyd’s of London,  http://www.lloyds.com/news-and-insight/risk-
insight/reports/digital/managing-digital-risk) accessible as of 2014-03-13. 
5 K. Eric Drexler, Engines of Creation, The Coming Era of Nanotechnology, Nowy Jork: Anchor Books, Doubleday 
1986, ISBN 0-385-19973-2 
6 N. Taniguchi, On the Basic Concept of 'Nano-Technology', Proc. Intl. Conf. Prod. Eng. Tokyo, Part II, Japan 
Society of Precision Engineering, 1974. 
7 http://www.nasa.gov/offices/oce/appel/ask-academy/issues/ask-oce/AO_1-8_F_small.html, accessible as of 
2014-03-13. 
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8 http://www.futureforall.org/nanotechnology/risks.htm, accesible as of 2014-03-13. 
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1. analyse the concept of the learning curve and verify its parameters in the 
condition of highly advanced technologies,   

2. indicate the possibility of the learning curve application as a tool supporting 
the evaluation of the insurance risk. 
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Analysis of the learning curve concept and verification of its parameters in the 
conditions of highly advanced technologies 
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9 Horngren Ch.T., Datar S.M., Foster G., Cost Accounting. A Managerial Emphasis, Twelfth Edition, Pearson. 
Prentice Hall, 2006, pp. 349-352.  
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10 See: Horngren, Datar, Foster, op.cit., p. 350. 
11 Op.cit., p. 349.  
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12 However, at present according to management experts there are no clear principles of how to manage 
learning organisations, as well as the descriptions of methods and techniques related with it. There are no 
measuring tools to assess the organisational level of competence and level of learning, and these tools are 
indispensable to assess what practical effects are achieved by corporate management within the concept of 
learning organisation. See more: G. Gierszewska, R. Romanowska, Analiza strategiczna przedsiębiorstwa 
(Corporate strategic analysis), PWE Warsaw 2003, pp. 140-149, pp. 140-149.  
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In the analysis made in this text the problem of outlays is important because at 

present, in view of robotisation of manufacturing processes, the cost of purely 
productive (in a sense manual) human labour time plays a lower and lower role or is an 
insignificant driver of costs of nanotechnological products (PBH). The most important 
are the costs of: (a) used material assets, (b) amortization of nanotechnological know-
how value and technical appliances used in this production, (c) costs (most probably 
fixed) connected with monitoring of production quality and maintaining production 
capacity at the highest technological level.  

In view of the above, there is a well-grounded question to be asked: Do the 
observations disqualify the application of the learning curve in relation to highly 
advanced manufacturing technologies? �
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13 The application of knowledge of new technologies is not considered here, as this text is concerned with the 
situation in which nanotechnology has already been fixed and the decision about its commercial application 
have been made. From the company perspective, there is a need for risk management of this production 
through the purchase of an adequate insurance policy, and from the perspective of an insurance company, 
there is a need for the evaluation of such a new insurance risk which has not been analysed so far.    
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�
ABSTRACT 

�
Purpose: Due to the advancement in mobile technologies, a new form of advertising has 
emerged. Mobile advertising (m-advertising) refers to the advertisement of products and 
services delivered via mobile devices (m-devices). While this alternative channel has created 
a new theme for research and has attracted many researchers, the study is still a neglected 
area among scholars. Therefore, the paper explores on the factors that influence consumers’ 
behaviour to adopt m-advertising by proposing a conceptual framework. 

Design/methodology/approach: To better understand the consumer’s acceptance of m-
advertising, the search for factors that motivate consumers behaviour to accept m-advertising 
is essential. This paper adopts Unified Theory of Acceptance and Usage of Technology 
(UTAUT) model as a foundation for framework. However, the adoption is also determined by 
personal innovativeness (PI) and mobile skillfulness (MS) and thus additional constructs 
have been proposed.  

Research limitation/implication: This paper has limitations that need to be considered for 
validating the proposed conceptual framework. It is suggested that an empirical study is to be 
conducted for future research which includes structural equation modeling analysis in order 
to support the understanding of m-advertising adoption among consumers. The proposed 
conceptual framework provides references for scholars and mobile marketers to facilitate m-
advertising growth in the mobile market environment. 

Originality/value: By proposing additional constructs of PI and MS into UTAUT, the 
essential aim of this paper is to further validate and better understanding of consumers’ 
adoption of m-advertising. Apart from this, the proposed extended model also provides 
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insights, awareness and an opportunity for mobile manufactures and service developers to 
create a successful m-advertising strategy. 
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ABSTRACT 
�
Purpose: Research described in the paper was aimed at development of a modular system for 
automation of product variant design. The developed Automatic Design System (ADS) was a 
result of a cooperation between the production company and the university and was 
implemented in order to shorten time of implementing a new variant into production. It is a 
software tool dedicated for design engineers and process engineers and is used for 
preparation of technical documentation (CAD data) of copper tube couplings and bent pipes 
and planning of a manufacturing process (CAM) of tooling necessary to manufacture these 
products by forging and bending respectively. 

Design/methodology/approach: The system described in the paper is a modular knowledge-
based software solution. The knowledge about the product family – structure, geometry, 
materials, process stages, etc., was gathered and implemented inside a CAD/CAM system. 
Auto-generating models were prepared, containing sets of solid modeling operations and sets 
of relations between product parameters. The relations were defined as both mathematical 
and logical functions (rules). Automation was realized using customized macros to remotely 
launch particular sequences for generation of CAD models and CAM programs. 

Findings: Application of KBE system for design automation for copper tube couplings 
allowed reduction of the time needed for CAD and CAM operations for a single product 
variant from 35 hours to less than 8 hours. For bent pipes, time reduction (CAD design, CNC 
programming) was from 8-10 hours to less than 2 hours for a single product variant. 

Originality/value: The system was a solution to a tangible industrial problem and it has been 
successfully implemented in a production company. It allowed great time reductions in 
design and process planning. The applied methodology was innovative and the developed 
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solutions are flexible – they can be used to automate design and process planning in many 
other cases of variant products. 
�
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RESEARCH DESIGN AND METHODOLOGY 

Modular structure of the Automatic Design System 
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�
ABSTRACT

�
While “Hunger Games 2: Catching Fire” attracting large audiences, the issue 

“fashionable dresses in movies” was evoked again. This project aims to explore the 
sociocultural appeal of fashionable dresses in movies based on Kansei Engineering. Why 
consumers prefer them to other types of designs, what specific characteristics attract them, 
and how sociocultural factors have influence on product appeal are the four major issues to 
be probed in the thesis. The final results will be used for the development of conceptual 
design proposals. In the aspect of methodology, experts were interviewed and consumers 
were surveyed with questionnaires to gather the data about their preferences. 
Preference-based studies are believed to reveal the underlying reasons for the appeal of 
fashionable dresses in movies. The collected data were analyzed using Quantification Theory 
Type. This study will determine that the semantic structure of appeal shows the hierarchy of 
the relationship among appeal factors, the reasons for consumers’ preferences, and the 
specific characteristics of fashionable dresses in movies. In addition, appeal factors will be 
affected in varying degrees by particular reasons and characteristics. The results also will 
prove that fashionable dresses in video programs have their own appeal factors, and provide 
important information for designers and researchers of fashionable dresses in video 
programs, and also contribute to the field of media communication. 
�
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Figure 1

Weighting the appeal of the “communicable” factor
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CHANGES OF THE SCIENCE, TECHNOLOGY AND INNOVATION 
(STI) STRATEGY OF KOREA IN VIEW OF NATIONAL INNOVATION 

SYSTEM (NIS) 
�

Sungjoo Hong, Science and Technology Policy Institute, South Korea 
sungjoo2009@gmail.com 

�
ABSTRACT 

�
The paper is to review changes in Science, Technology and Innovation (STI) strategies of 
Korea in view of National Innovation System (NIS). Key questions to explore in this study 
include 1) What are the framework conditions to build STI strategies? 2) How did the Korean 
government reorganize the structure of the innovation system to implement STI strategies? 3) 
What are the national programs planned to facilitate the innovation system? 4) What is the 
nature of innovation strategies of Korea?   

To seek answers to these questions, this paper reviews gradual changes in STI strategies and 
NIS by phases of development in Korea. Innovation strategies in Korea have been established 
to make the best use of limited resources in the wake of evolving circumstances both 
internally and externally. The core of the strategies lies in connecting research to innovation. 
To implement these strategies, national STI programs have been planned to facilitate the role 
of actors, innovation activities, subsystems and linkages at NIS level. This paper outlines the 
implementation of innovation strategies of Korea and evolution of NIS with focus on cases of 
connecting research to innovation.  

These cases will help understand that the innovation strategy of Korea goes further than 
merely responding to issues or demands at hand to take a creative and future-oriented 
approach. The study is expected to contribute to shedding light on the role of the government 
and the public sector of Korea in initiating leading investment in innovation.  
�
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APPLYING TYPE-II FUZZY INFERENCE SYSTEM  
FOR MEDICAL DIAGNOSIS 

Teresa L. Ju ,*Department of Information Management,  
Lunghwa University of Science and Technology, Taiwan 

tju@mail.lhu.edu.tw *Corresponding author 

Kuo-Ping Lina, Department of Information Management,  
Lunghwa University of Science and Technology, Taiwan 

kplin@mail.lhu.edu.tw 

ABSTRACT 

Purpose: The purpose of this paper is to apply a robust type-II fuzzy inference system (FIS) to
assist breast cancer diagnosis. This study utilizes the advantages of type-II fuzzy inference 
system, which has been proven to be most effective in some situations, to breast cancer
diagnosis.

Design/methodology/approach: In this paper, the authors apply type-II fuzzy inference system.
The measurement of manager’s judgments is difficult and vague. In the study, triangular fuzzy 
numbers (TFS) are used to represent uncertain data. Type-II fuzzy inference system is employed 
to model vaguely defined relations between TFS. 

Findings: Type-II FIS is successfully applied in medical diagnosis. The type-II FIS is capable of 
dealing with complex medical diagnosis problem where various uncertain parameters and 
incomplete knowledge are involved. Better suitable for revealing experts knowledge and 
constructing fuzzy models in human tractable form while using type-II fuzzy inference system. 

Practical implications: Medical diagnosis is a critical topic in hospital. To handle such medical 
diagnosis, the type-II fuzzy inference system can assist doctor to decision disease. In this study, 
the breast cancer can be evaluated possibility based on type-II fuzzy inference system. 

Originality/value: This study is the first attempt to use type-II fuzzy inference system in breast 
cancer diagnosis. The empirical results of the type-II fuzzy inference system revealed improved 
performance regarding medical diagnosis. 
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Fig. 1 Structure of type-2 fuzzy inference system. 4 
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Uncertainty in the primary memberships of a type-II fuzzy set, A , consists of a bounded 

region that is called the Footprint of Uncertainty (FOU) 5.  FOU characterizes type-2 fuzzy sets 

and is defined as the Union of all primary membership: 
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Type reduction and defuzzification
The output of the inference engine is a type-II fuzzy set and it must be type-reduced. The 

center of sets is the most commonly used type-reduction method which can be expressed as: 
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where Ycos is an interval set determined by two end points, yl and yr; fi�Fi =[ 'M Mf f ]; 

yi�Yi
=[ 'i i

l ry y ], and Yi
 is the centroid of the type-2 interval consequent set iG ; and, i=1,…, M. 

Because Ycos is an interval set, we can defuzzify it using the average yl and yr; hence, the 

defuzzified output of an interval type-2 fuzzy inference system is 
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ABSTRACT 

Pursuant to the 1945 Constitution of the Republic of Indonesia article 34(3), any citizen has 
the right to have access for decent health services. Unfortunately, the Indonesian Corruption 
Watch (ICW) survey in 2010 came up with the conclusion that the healthcare services in 
Indonesia is far from satisfaction especially for the poor. The main purpose of this research 
is to analyze attributes that are required by the general hospital to increase the hospital 
service quality that can fulfill the stakeholders (i.e. hospital management, Ministry of Health 
as government policy maker and academician) needs and expectations. This research uses 
qualitative and quantitative study by conducting interviews and distributing questionnaires to
the Director of Health Efforts Referral (Bina Upaya Kesehatan Rujukan) of the Ministry of 
Health, three experts from the Hospital Accreditation Commission (KARS - Komisi Akreditasi 
Rumah Sakit), nine high-level management officials of the general state hospitals and one 
academician. We analyzed the resutlting data by using the Entropy method. The conclusion of
this research is that the main attributes that are necessary to be implemented by hospital, in a 
priority order, are personnel with high degree of professional and empathy, reliability and 
responsive process, policies that can provide assurance to patients on the basis of the latest 
clinical guidelines and standards, and having adequate infrastructures (i.e. building 
facilities, medical equipment and hygiene).
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ABSTRACT 

Purpose: This research studies how negotiating power and the quality of relationships 
influence customer loyalty intention among latent customer classes. 

Design/methodology/approach: A tentative model was devised and tested using survey data 
from 173 respondents from the HoReCa customer of a Finnish brewery, Olvi plc. The 
analysis was conducted with finite mixture structural equation modeling (FMSEM). 

Findings: We found FMSEM to be a powerful tool to reveal latent behavioural classes in the 
context of industrial management. Moreover, it is important to recognize that at least with the 
concepts used in this study, one homogeneous behavioural model is insufficient. 

Research limitations/implications: Our data consist of the customers of only one brewery. 

Practical implications: We suggest that it is important for a seller of industrial products or 
services to understand that while customers may appear to be a homogeneous group, their 
customer base comprises heterogeneous subgroups. Hence, it is important to identify 
customers correctly through their actual behaviour, so as to be capable of maximizing 
profitability. 

Originality/value: This study is important to both practitioners and academics since there is 
little research on industrial management based on mixture analysis available. 
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�
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ABSTRACT 

The purpose of this study is to empirically examine the adoption of e-supply chain integration 
by electrical and electronic companies.  The study aims to understand the adoption decisions 
by suppliers based on the buyer-supplier relationships.  Research model for this study 
derived from the transaction cost and resource dependence theories. Data were collected 
from 122 electrical and electronic suppliers.  The data was examined using Partial Least 
Squares (PLS). The results showed that Asset Specificity, Product Technological 
Uncertainty, Transaction frequency, Proportion of sales to e-supply chain integration 
promoter, and number of customers are able to explain suppliers’ decisions to adopt e-supply 
chain integrations with their buyers. Buyers that would like to improve the adoptions of e-
supply chain integration will be able to formulate and plan strategies from the buyer-seller 
relationships perspectives.  This study has integrated both the transaction cost and resource 
dependence models in understanding the influence of buyer-seller relationships on e-supply 
chain integration.  Past studies have focused on Electronic Data Interchange (EDI) which 
has limitations such as costs, compatibility, and lack of standard issues.  As web technologies 
have overcome these limitations, we are able to purely focus on the roles of buyer-seller 
relationships.   
�
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CUSTOMERS CHOOSE WHERE TO SIT BY WHAT TO DO-THE
RELATIONSHIP OF TABLE SELECTION AND CUSTOMER 

BEHAVIOR IN COFFEE SHOPS�
�

Ping-Hsuan Chao, National Chung Hsing University, Taiwan ROC 

Jiana-Fu Wang*, National Chung Hsing University, Taiwan ROC 
jfwang@dragon.nchu 

�
ABSTRACT�

�
Purpose: The purpose of this study is to explore the relationships among where (which table) 
customers choose to sit, what they are doing and how long they will stay when consuming in 
a coffee shop.  

Methodology and Design: The present study was conducted by naturalistic observation and 
recorded duration, party size, consumer’s behavior, expense and the table being selected to 
seat in three types of coffee shops, including chain stores, combinational stores and specialty 
stores. For the purpose, the types of tables were classified according to number of anchors.  

Findings: A total of 344 observations (a table as a unit) were observed in coffee shops, and 
the sample contained 144 lone individuals and 200 group members. Our results show that the 
behavior of reading or surfing will result in longer duration in a coffee shop. Further, people 
who read or surf prefer to choose anchored tables. 

Managerial implications: According the results, we suggest that if managers want to create 
a coffee shop to suit for reading could build more seats with one anchor beside wall or 
window, and the best percentage of anchored tables is middle level (71% to 90%) which has 
the lowest duration and the highest average check. We also suggest that combinational store 
is better earning model because of having highest average check by providing meal and 
lower duration.  
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�
Purpose: The aim of this research is to manage the customer-waiting problem in Taiwanese 
fast food restaurants through reengineering of the APP ordering process. 

Design/methodology/approach: This research uses a literature review to identify different 
approaches of reengineering and use them to improve the APP ordering process used in 
Taiwanese fast food restaurants. 

Findings: This research has identified six approaches of reengineering, which can be 
applied to improve the APP ordering process in fast food restaurants. The application of the 
reengineering approaches, in the APP ordering process in Taiwanese fast food restaurants, 
generated four suggestions of how to improve the original APP ordering process. 

Research limitations/implications: The subsequent research can apply other research 
methods to improve the reliability and validity. 

Practical implications: The application of reengineering approaches to improve the APP 
ordering process in fast food restaurants can be used in other country’s food industry and be 
adapted to other industries as well. The research could also provide a basis for companies 
that want to implement the APP ordering system. 

Originality/value: This research clarifies the customer-waiting problem in the APP ordering 
process in Taiwanese fast food restaurants and applies reengineering approaches to improve 
the original APP ordering process. 
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ABSTRACT 

Purpose: The aim of this paper is to analyze impact of biogas plant technology on financial 
and economical condition of enterprises using this technology and asses performance of the 
biogas plants sample. Moreover, this paper gives an overview of the current situation of 
biogas plants in Slovakia. In order to fulfill the goals the following hypothesis is formulated 
and reviewed: “It can be assumed that a project of biogas plant with guaranteed price 
subsidies of electricity is profitable for an enterprise”. 

Methodology: To analyze profitability of the projects, net present value (NPV) and internal 
rate of return (IRR) concepts are used as evaluation criteria. To find out the efficiency of 
biogas plants the data envelopment analysis (DEA) was undertaken. DEA is the tool 
generally used to evaluate the efficiency of decision making units.  

Findings: There are 92 biogas plants in Slovakia with average installed capacity 996 kW. 
BGP with electric capacity of 1 MW needs annually 20 thousand tons of silage, which is an 
area of 500-600 ha. Currently BGPs need about 550 thousands of tons of corn silage which 
represents roughly 25 % of production and 21 thousands hectares of arable soil. In case of 
future building of BGPs in the same technological and structural pattern may lead into 
unreliable operations due to possible lack of input material or too high input costs. The new 
concept of Feed-In-Tariffs policy for electricity generated by biogas plants is supposed to 
stimulate biogas plants with lower installed capacity.  
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Originality/ Value: This research provides insights into performance of agricultural biogas 
plants in Slovakia and information that can be used as guidelines for legislation development 
and investors to support further expansion of biogas plants.  
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�
ABSTRACT 

�
The optimization of production scheduling is very important nowadays since it directly affect 
the performance of manufacturing systems. In this paper, a novel evolutionary algorithm 
combining genetic algorithms (GAs) with artificial immune system (AIS) is proposed. It is 
applied to deal with the extended Production Scheduling with Mold Scheduling (PS-MS) 
problem that each job requires multi-mold operations. Five sets of hypothetical PS-MS 
problems are used for benchmarking with the objective of makespan minimization.  
Comparing the experimental results of GA and the proposed GA-AIS approaches, the 
proposed GA-AIS approach outperforms GA approach with better makespan and shorter 
computational time. 
�
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Table 1.�)�*�����
���

����*��3�������
�

Job Product Type Unit('000)
�� 1� 1�
�� 1� ?�
9� �� 4�
1� 1� 9�
4� 4� 1�
?� 1� ?�
<� 9� 9�
F� 1� 4�
C� �� 9�
�D� 1� 1�
��� 1� 9�
��� �� 4�
�9� 4� 9�
�1� 9� 4�
�4� 9� ?�
�?� 9� ?�
�<� �� ?�
�F� �� 1�
�C� �� 4�
�D� 1� <�
��� �� 4�
��� 1� ?�
�9� 4� 9�
�1� 9� 4�
�4� 1� 9�
�?� 4� ?�
�<� 4� 9�
�F� �� 1�
�C� 9� <�
9D� 4� 9�

Table 2.��B����
�
��
3���G���E��B����E���:B��

����*��3�������
�

Product Type Mold Machine 1
7�

���G��
3�8

Machine 2
7�

���G��
3�8

Machine 3
7�

���G��
3�8

1 �� � <� <�
1 �� � ?� �
1 9� <� � <�
2 �� 9� � 9�
2 �� � C� �
3 �� 4� � �
3 �� � 9� 9�
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Product Type Mold Machine 1
7�

���G��
3�8

Machine 2
7�

���G��
3�8

Machine 3
7�

���G��
3�8

3 9� ?� ?� �
4 �� F� F� F�
4 �� �D� �D� �
4 9� � 1� 1�
4 1� � � 4�
5 �� 1� 1� �
5 �� C� � C�

Table 3.�$�%��B�
���*��

���*:�����
���������
�
Makespan Optimization�

Problem Sets GA
(unit of time)

GA-AIS
(unit of time)

Improvement
(%)

Set 1 F?F� F?9� DA?�
Set 2 �994� �99�� DA9�
Set 3 �91�� �9�4� �A9�
Set 4 ��4C� ��44� DA9�
Set 5 �?9�� �?�4� DA1�

�
�
Table 4.��3B����
�
����
3���G�����
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�
Computational Time�

Problem Sets GA
(sec)

GA-AIS
(sec)

Improvement
(%)

Set 1 �<C� �<�� �A4�
Set 2 �F�� �<4� �A��
Set 3 �F9� �<C� �A1�
Set 4 �CC� �?C� �DAD�
Set 5 �C�� �FD� 1A��

�
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THE IMPACTS OF PRICNG AND REPLENISHMENT POLICIES ON 
THE SALE OF PERISHABLE PRODUCTS

Hsin-Yu Lee, National Chung Hsing University, Taiwan (R.O.C)
q512473@gmail.com

Jiana-Fu Wang, Ph.D., National Chung Hsing University, Taiwan (R.O.C)
jfwang@dragon.nchu.edu.tw

ABSTRACT

Purpose: to lower down sub-fresh products’ inventory level through two policies of
discount-rate policy and replenishment policy.

Methodology: Two methods to carry out this study are Multionomial Logit (MNL) and 
simulation model.

Findings: The findings from our simulation models indicate that discount policy can 
effectively decrease the number of freshness milk. This result is consistent with previous 
research: Ferguson & Koenigsberg (2007), Tsiros & Heilman (2005) and Wee (1999). The 
results of our replenishment policy, however, go against the finding of Broekmeulen and Bakx 
(2010). On these ground, we conclude that discount police is the appreciate way to overcome 
the problem of perishable products’ inventory.

Originality/value: (a) to provide retailers a principle to set up an appropriate discount rate 
on perishable products; (b) to suggest retailers conducting pricing strategy to successfully 
ease inventory pressure of perishable products.
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Phase 1: Collect Simulation Parameters through Multionomial Logit 
Choice Experiment Design (MNL) and Attributes
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A PROPOSAL FOR A TYPOLOGY OF LOYALTY SCHEME 
�
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102356504@nccu.edu.tw 
�

ABSTRACT 
  

Loyalty scheme has existed over a century. A way array of businesses has been adopted it as 
part of business  strategy, for example retail, airline. With the advancement of information 
system (IS), loyalty scheme has evolved into different levels and forms today. However, 
despite the popularities of loyalty scheme, it is less discussed in the literature on the 
perspective of loyalty scheme typologies as well as its association with informant system (IS). 
This study aims to discuss the definitions of loyalty scheme and propose a typology of loyalty 
scheme for practice use and further study.   
�
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A scheme that collects customer information and purchase behaviors, leverages IS
technologies to customize rewards for repeated customers so as to develop their long-term 

profitable loyalty. 
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TYPE OF LOYALTY SCHEME 

	���������3�
:��:B����G���:���:��E��3���N
���
��

��
GG���
��G��3���
�����3��%���A�(������
�
����
��� ������E�� G��3� ���'� ���%�
��'� �
�� $�

� 7�D�D8� I��� ��@�� ��@
�I��� ������ %�:�
�
��������� �
� ���� E����
G
E��
�
� �G� ��:���:� �E��3�'� 

E���

�� -����� �
�� -���
%�� 7�DDC8'�
(����

�
���
��)�%L��
���7�DD?8��
��(��3�
�7�DD?8'���
������:�G���������@
�I���������������
�
����������*������
����B
E��
��

E��������*

��
�7�D��8'�	�BB�7�DDC8'����
���
��;��7�DD<8�
�
��

��������
����G�E����
G
E��
�
��G���:���:�B�����3A�
�
��3�� �E������� ��E�� ���(��3�
� 7�DD?8'�(����

�
�� �
�� )�%L��
��� 7�DD?8'����
�� �
��;�=��
7�DD<8'� 	�BB�� 7�DDF8'� -����� �
�� -���
%�� 7�DDC8� �
�� ��*

��
� 7�D��8� ��@�� B��B�����
�
GG���
��E����
G
E��
�
���G���:���:��E��3������B�E�
@��:A� �
�
(����� �
� ���� E����
G
E��
�
� �G� ��:���:� B�����3�� G��3� 	�BB� 7�DDF8'� ���� G
���� ������ �:B�� �G�
��:���:��E��3��

E������*:���
������:����"�7�8�B���G��G�B��E�����*������E��3�[�7�8�E����*�����
�E��3�[��
��798�E�����E������:�B��3��
�
��E��3�A� �
�
(��
���'����
�� �
��;�� 7�DD<8� 

�����E��� ����� ����
����� ���� �I�� �:B��� �G� ��:���:� �E��3��'�
��B�
�

�� �
� I������� ����
����� E���B������ I
��� *�
%�"� 7�8� ��:���:� ���BB��� E���� �
��
E��*��
����E���
��E����I
���*�
%�A� �
�
�������3���'��������E����������%������ ��:���:��E��3���:B����:�G��3�3������E�
E���B�

����G�
@
�I�7(��3�
��DD?[���*

��
��D��8A� �
A� �
;�
��� ������ ���� ��@����� ��:���:� �E��3�� E����
G
E��
�
�� �
�E������ 

� ���� �G���3�
�
�
���
�
��������'���
������:�G��
��������������3���@����BB

���
������:B�����:���:��E��3����
��E�
�
*��G�������E�
���
�����A���N����E�
�
�B����
����I
������@
E����
��B��B���A�



�
�

�1�F9�

A PROPOSED TYPOLOGY 
�
(������
��G���3�
�
�
���������E��G��3����
���
��;��7�DD<8'�	�BB�7�DDF8'�(����
'����%�'�
�
������
%�7�DDF8'�!�@�
B�����
������
��7�DD<8'�$

�3
��
��!�I��
�7�DDF8�'(������7�DDC8'�
�
����*

��
�7�D��8'���
�I��:B����:�
��B����
�������*���IA�

1. Stamps Program 
 �:���:��E��3����������
���
����:A��
��FC?'������B���:��
�����E�

��
�7�O�8���3B�
:��G�
����#A�A'�I�
E��*���
�
���

���O������
����3B�������:���A� �
���
�����3B��B�����3�3����'�
E����3���� I����� ��E�
@�� ���3B�� ��� ���� E��E%���� E��
����� �G� ����
�� ������ �������A� ����
����'�
I�
E��E�����*�������3���G���B����E���

�����E������A�
�
	�
�� ����:� G��
�� B�
��� ������E�� �����3� �
�E���� ��� 

E����� 
�� 

� ���� ��:���:� �E��3��
E����
G
E��
�
A��

E�����3B��������3�
�� ����3�E������
���@���
�
��G� ��:���:��E��3���
������
��
��������*:�����
���������:A������N�3B��'� �I��3�/���E�
@�

�
E��E��

������'�<����@�
��
��
��3
�:� $���� ��
��� �B������� ���3B� B�����3�� ��� %�:� ������ ��� ��@���B� E����3��� ��:���:� �
��
E����3������GG
E�A�	�
������:�*��
�@���
��
��
3B����
�����

E�������
��@��:�G
������:���:��E��3��
�:B��

��������:B����:A� �
�
2. Proof-of-purchase based loyalty scheme 
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CONCLUSION AND LIMITATION 
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LEAN IMPLEMENTATION IN GERIATRIC CARE IN A MUNICIPAL: 
A CASE STUDY FROM SWEDEN
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�
ABSTRACT 

�
Purpose: The aim of this research is to examine how lean has been implemented at geriatric 
care in a municipal department in Sweden, focusing on the experiences and challenges of the 
employees, together with the strengths and weaknesses of the lean philosophy.  

Design/methodology/approach: The primary method used was a case study with interviews 
and observations on spot, in combination with a literature study. All with the intention of 
defining and describing lean, its value, and how organizations generally apply lean. 

Findings: All sources of information have shown that there are many advantages with lean 
such as better communication and a better-organized workplace. In addition, lean tools help 
to eliminate non-value adding activities (waste). However, implementations also bring about 
issues and challenges such as the difficulty of creating a long lasting lean commitment. A 
lack of follow-ups and the decreasing demand for lean from the executives have been the 
main issues within the geriatric care.  The next step might be to create a common 
organizational culture, which is permeated with continuous improvements, focusing on 
value-adding activities for the residents and others stakeholders. 

Originality/value: Very few studies have addressed lean implementation in geriatric care as 
well as in a municipal department. 
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�
ABSTRACT 

Purpose:  Facebook services which allow users to check in at places and broadcast their 
location to peers have gained attention recently. However, little is known about why people 
continue to use check-in service. This study attempted to develop an integrated model 
applicable for use within the social network context. The analysis revealed that the proposed 
theoretical model provided an in-depth understanding of users’ continuance intention toward 
Facebook check-in services. 

Design/methodology/approach: Based on expectation confirmation theory and related 
technology adoption literatures, this study considered perceived usefulness, perceived 
playfulness, confirmation, satisfaction, and social norms as the determinants of continuance 
intention to use check-in services. The proposed model was empirically evaluated using 
randomized survey data collected from 222 users. 

Findings:  The results revealed that the direct path between perceived usefulness to 
continuance intention and satisfaction was insignificant and perceived playfulness had a 
significant influence on satisfaction and continuance intention. Privacy concern does not 
seem to influence the direct path between satisfaction and continuance intention. In addition, 
the results revealed that users’ satisfaction not only was influenced by confirmation but also 
by perceived playfulness. 

Originality/value:  The paper verifies the effect of satisfaction, confirmation, perceived 
usefulness, perceived playfulness, and social norms on the continuance intention of check-in 
services users. Privacy concern does not seem to influence the direct path between 
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satisfaction and continuance intention in a check-in service context. 
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H1. Confirmation has a positive influence on perceived usefulness in Facebook check-in 
services. 
H2. Confirmation has a positive influence on perceived playfulness in Facebook 

check-in services.  
H3. Confirmation has a positive influence on satisfaction in Facebook check-in services. 
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H4. Perceived usefulness has a positive influence on satisfaction in Facebook check-in 
services. 

H5. Perceived usefulness has a positive influence on continuance intention in Facebook 
check-in servicesA�
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H6. Perceived playfulness has a positive influence on satisfaction in Facebook check-in 
services. 

H7. Perceived playfulness has a positive influence on continuance intention in Facebook 
check-in services. 

Social norms 
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Interpersonal influence and External influence 
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H8. Interpersonal influence has a positive influence on social norms in Facebook 
check-in services. 

H9. External influence has a positive influence on social norms in Facebook check-in 
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services. 
H10. Social norms have a positive influence on continuance intention in Facebook 

check-in services. 
Satisfaction 
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H11. Satisfaction has a positive influence on continuance intention in Facebook 
check-in services. 

Privacy concern 
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H12. Privacy concern has a negative moderating effect on satisfaction to continuance 
intention relationship on Facebook check-in services. 
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DATA ANALYSIS AND RESULTS 
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�
ABSTRACT 

�
Service firms play an increasingly important role in global economy. One specific service 
industry that has internationalized rapidly in recent years is insurance industry. The aim of this 
study was to evaluate the services quality of insurance co. branches in Islamic republic of Iran (I 
RR) to measure policyholder views toward current level and expected level of quality via the 
standard questionnaire “SERVQUAL” in order to rank the insurance branches scientifically. 
The proposed pattern uses the Analytic Network Process (ANP) as a Multiple Criteria Decision 
Making (MCDM) tool which allows measurement of the dependency among the service quality 
dimensions: tangibles, reliability, responsiveness, assurance and empathy. Dependency among 
SERVQUAL dimensions is observed to affect the priorities and ranking strategies. Dealing with 
the five dimensions of SERVQUAL as output, the proposed approach utilizes ANP method which 
is suggested to be a good tool for ranking the branches of insurance co. in a scientific manner. 
The results showed significant difference between policyholder expectations and current level of 
quality of services in reliability dimension of quality. The other criteria according to weighted 
matrix were ranked in this order, Responsiveness, Assurance, Tangibility and Empathy in service 
quality and alternatives were ranked in this order, VAHDAT, SADGHIYEH, 7TIR and the last 
one was AZADI branch which showed that there is a significant difference between the 
traditional method assessment which is based only on financial criterion and the scientific and 
the proposed assessment method which is an engineering model and all of this model is our own 
work. 
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ABSTRACT 

Most process discovery methodologies are based on a technique that focuses on the single-
point timestamp of an event. This paper introduces an alternative methodology that discovers 
process models by considering an activity and its duration (i.e., lifespan). We define six types 
of temporal causal relations between activities as extension of basic log-based relations; we 
introduce a concept of “non-linear dependency” in order to enable the relations in process 
instances to cope with activity lifespan control flows, and we propose an algorithm for pro-
cess model discovery based on activity lifespan. Additionally, we demonstrate our proposed 
methodology on the basis of real-world block assembly data obtained from a shipbuilding 
company. 
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ABSTRACT 

Real-time events extremely disrupt the integrity of project schedules. The presence and 
implementation of a predefined Dynamic Scheduling strategy to mitigate these disruptions is a 
must for the successful implementation of projects planning. Despite of the wide practical 
applications of dynamic scheduling in various industries, especially manufacturing and 
computer engineering, there is a gap in the research for automated dynamic scheduling 
applications within the construction industry. An ongoing research in construction scheduling 
field is working on the development of a Dynamic Scheduling model for real-time cross-projects 
schedule analysis for construction enterprises. This paper will review the outcomes of the 
research investigation for the prospects of using the dynamic scheduling concepts in the 
construction industry.
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ABSTRACT 

 
Nowadays offering quality health care treatment as well as reducing expenditures is becoming 

a priority. Thus, making Hospital Information System (HIS) becomes inevitable for hospitals. 
The Directorate General of Health Effort the Ministry of Health has offered a free HIS package 
to increase the HIS implementation especially aimed at hospitals with limited funding. However, 
guidance and further support in implementing the HIS is not available. Therefore, in order to 
provide guidance especially in minimizing the risk of the HIS implementation failure thus 
ensuring its success, this research is aimed at synthesizing the critical success factors (CSFs) in 
implementing HIS in hospitals in Indonesia. This research uses quantitative study by conducting 
survey and accordingly distributing questionnaires to the Directorate General of the Referral 
Health Effort (Bina Upaya Kesehatan Rujukan) of the Ministry of Health, three high rank 
officials of the Hospital Accreditation Commission (KARS - Komisi Akreditasi Rumah Sakit), 
eight high level management officers of two public general hospitals and one academician of 
Public Health. The data processing technique is performed using arithmetic mean of each
question in the questionnaires. The resulted top four of the critical success factors of HIS 
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implementation are top management commitment, the existence of a business plan, thorough 
communication process and good project management. Two additional critical success factors 
are proposed for future work viz. all parties’ commitment and sufficient human resources 
capability.
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ABSTRACT 

The convergence of internet and the unprecedented penetration rate of mobile phones have 
putting the pressure on the dollars spent from traditional media channels to internet and 
mobile platforms to reach its prospective customers. To assure the increase of the budget has 
a dollar-and-cents return, it is important to assure that the consumers continuously to adopt 
mobile advertising rather than its initial adoption. Recognizing the ultimate success is 
dependent on continuance intention, hence, the study extended Expectation-Confirmation 
Model (ECM) with other post-adoption constructs such as perceived ease of use, perceived 
enjoyment, trust, and social norms in understanding Malaysian’ continuance behavior 
towards mobile advertising. The implications of this conceptual paper are also discussed.  
�
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Figure 1: Conceptual Framework 
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EVALUATING THE PRICE SETTING OF FASHIONABLE DRESSES IN 
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ABSTRACT

With the popularity of the Internet and the fast development of mobile devices, the 
influence of mass communication become more and more powerful. Hence, the marketing of 
fashionable dresses started to take advantage of the power of new media, such as online 
movies, to affect consumers’ thinking and behavior. Furthermore, prices must be one of the 
critical causes to change consumers’ decision. The study aims to explore the acceptable 
prices of fashionable dresses in movies on mobile devices in Taiwan. According to the 
research direction, this study evaluated the price setting of fashionable dresses in movies
(FDM) in Taiwan through a questionnaire finished by selected experts and designers. In 
addition, we applied Analytic Network Process (ANP) with the support of Kansei Engineering 
(KE) to evaluate the price setting of fashionable dresses in movies in Taiwan. The result of 
the study could contribute to the managers or designers’ decision-making for the price setting 
of fashionable dresses in Taiwan. The results of the study shows that consumers make a 
decision on the basis of three criteria including: “social interaction”, “social culture”, and 
“innovative communication”. The study determined the most important criteria among the 
three ones. Furthermore, according to practical demonstration, the study evaluated the price 
setting, including low, medium, and high prices, to determine the most acceptable prices of 
fashionable dresses in movies in Taiwan. 
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THE RELATIONSHIP WITHIN PHYSICAL ATTRACTIVENESS OF 
COSMETIC MEDICINE EMPLOYEE, PERCEIVED RISK, AND 

CONSUMER'S PRICE SENSITIVITY 

Li-Ling Liu. ,Toko University, Taiwan
�

ABSTRACT  

� Cosmetic medicine is an emerging and well developed industry over the past decade. In
receiving services of cosmetic medicine, consumers have frequent contact with employees. 
The most important clue for consumers is the appearance of employees (Bitner, 1992; 
Lovelock and Wright, 1999). Physical attractiveness is an employee's character that is most 
apparent and easily observed, and consumers will take it as the basis of their judgment and 
behavior (Caballero and Solomon, 1984; Solnick and Schweitzer, 1999). Price is also an
important factor in consumption. In this study, some issues are discussed and clarified - the 
relationship between physical attractiveness of cosmetics employee and consumer's price 
sensitivity, and the mediating effects of perceived risk and professional competence. 
 After collecting 366 effective questionnaires of consumers with medical cosmetics 
experience, the results of this study are: physical attractiveness of cosmetics employee has a 
negative effect on perceived risk, but a positive effect on professional competence. Both 
perceived risk and professional competence have positive effects on consumer's price 
sensitivity, and partial mediating effects on the relationship between physical attractiveness 
of cosmetics employee and consumer's price sensitivity. A negative relationship between 
physical attractiveness of cosmetics employee and consumer's price sensitivity does not exist. 
 According to the above results, this study offers suggestions for employers. They can 
hire employees with higher physical attractiveness and professional competence. In this way, 
they can make consumers more willing to accept the service, as their perceived risks are 
minimized. Moreover, they can offer better service after medical cosmetics, which may 
promote consumers' to revisit and increase the frequency of accepting service again. 
�
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H1: If the service employee’s physical attractiveness is higher, then the consumer 

perceived financial risk is lower.  
H2: If the service employee’s physical attractiveness is higher, the consumer perceived 

performance risk is lower.  
H3: If the service employee’s physical attractiveness is higher, then the consumer 

perceived physical risk is lowerA� �
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H4: If the service employee’s physical attractiveness is higher, then the consumer 

perceived psychological risk is lower.  
H5: If the service employee’s physical attractiveness is higher, then the consumer 

perceived social risk is lower.  
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H6: If consumer perceived financial risk is lower, then the price sensitivity is lower.  
H7: If consumer perceived performance risk is lower, and then the price sensitivity is 

lower.  
H8: If consumer perceived physical risk is lower, and then the price sensitivity is lower.  
H9: If consumer perceived psychological risk is lower, and then the price sensitivity is 

lower.  
H10: If consumer perceived social risk is lower, the price sensitivity is lower.� �
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RESULTS 

Characteristics of the respondents 
	�*��� �� ��3�
�������� ���� E����E���
��
E�� �G� ���� ���B�
��
��'� ��� G����I�"� ?FA9c� �G� ����

���B�
��
���I���� G�3���[� 4DA4c� �G� ���� ���B�
��
���I���� *��I��
� ���� ����� �G� 1�� �
�� ?D[�
49AFc��������

@���
�:�������[�1�c���B������

E�3����G��
�����	k4DD'DD�g�'DDD'DDDA�

�
Table 1:������E���
��
E���G��������B�
��
���7
m9??8�
�

Frequency Percentage
Gender

Male 116 31.7
Female 250 68.3

Age (Year)
Under 20 9 2.5

21-40 121 33.1
41-60 185 50.5

Above 61 51 13.9

Education
High school 63 17.2
University 197 53.8
Graduated 106 29.0

Occupation
Civil servants 100 27.3

Healthcare 26 7.1
Business 76 20.8

Housewife 50 13.7
Student 41 11.2
Retiree 40 10.9
others 33 9.0

Monthly pay
Under NT500,000 89 24.3
500,001-1,000,000 150 41.0

1,000,001-1,500,000 30 8.2
1,500,001-2,000,000 6 1.6

Above 2,000,001 91 24.9
�
Psychometric properties of the measures 
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ABSTRACT
�
Nowadays, the widely used methods for measurements of patents are mainly based on the 
method of patent citation analysis, in combination with Bibliographic Data. The patent 
citation analysis conducts different weights and mathematical calculations proposed by 
different research institutions and organizations.
This study discussed two issues as described below.

1. In reference to various existing indicators, this study constructs drafting indicators for 
applications of patent in early days, and extracts information of patents issued by 
famous domestic and international research institutions for validation.

2. This study views the constructed drafting indicators of patents as the output variables, 
and various indicators of the financial statements of domestic and international 
listed and OTC companies as the input items. The goal is to conducts performance 
analysis on the R&D inputs and the output of the quality of patents. This study takes 
into account the information of existing patent indicators deduced from numerous 
literatures and empirical studies. In short, this study will precede the data validation 
based on patent information of both the domestic and international famous research 
institutions and enterprises with excellent performance.
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Fig X: Research structure

��B���
����%����*����G
@��:�����G��3�B�*�
��

�����*��E
���'��G�I�
E���*����<Dc��G�����B���
��
��E�3�
��
��
���E
���������G���
E����
�:��
E������I
E�A��������3���'�*��E
�����
N��
3��'������
�
�����
�3*����G�B���
���
�:� �EE��
��� G��� �*�����Dc�7���

� �
����
@�����'��CCF8A���
E�'�
��
��������E��
����

���������E�������������
����B���
���

��DD������DD1��
�������*:�����
�3*���
�G�E
����

��
GG���
��#���7#

���������������
�������
G
E��
�
8�E���'����
�B
E%�������B��Dc����
�
���V���
�:�B���
��'�14c����44c����
��3���V���
�:�B���
����
��������I�����Dc������I�V���
�:�
B���
��A�	����G���'��EE���

�� ��� ���������
� �����G��� ����3����B�����G�	�
I�
=�� 

�����
�������
��E�����

�����E����7�
���
��
�
�������
�������
G
E��
�
8�E��������
��E������'������
��������E��
I
���
����I�

����������I��E�������

������������/�

������

�����
����
����
�
�

�	�
I�
A�
�
	��E�
����E���
��@��
G:�����B���
�����G�

��

�
E������

���������:��������G�B���
���BB�:

�'�I��
����
���B��
�:��G��
�����������
��G
���������E����
���3B
�
E���B���
��

�
E���������
�E�
E�����
����B���
�����G�

��

�
E������I�
E��

E���������
�3*����G�E��
3'�����
�3*����G�

��B�
��
�'�

�EE���

�������������E����
B���
������B'�*:�3��
���G�
����
��
E����
��:�
���
��
E�����E�3B��
��
����B��@
���
��@
E���E�
���
���G�B���
��
���G�

�

�EE���

�������������E����
��3���
E��
��G���
�
�
I����%
�I
�������E��


��
���
�
���
���
���B�
���
B���
������B'�*:�3��
���G�
����
��
E����
��:�
�����E�
E�����

��3B����


��N�@�����

��
����E�
�
��G�B���
�����G�

��

�
E������

��/����

�����*:�E�33�
�:����
�B���
��

�
E�����'�E�B�����
�
���V���
�:'�3��
�3��
����I�V���
�:�B���
������B�

����E������B���
���*���
��
�������E�������7B�:�
E��8�
�
����7���E��
E��8�

�������������3���
E��
��G���
�
�
I����%
�I
�������E��

��
���
�
�=�
�
���
���B�
���=�B���
���



�
�

�1��11�

����
�3*����G�E
�

��B���
���
������
�3*����G�G
�

��E��
��:'����I�������������B�
��
��I
���*��
	
�������I�
E����B����
��B���
��V���
�:A�	���G����I

����*������I������
������G


�
�
��G�����


�
E�������*�@�A�
�
Table X:�	����B����
�
�����G


�
�
��G�@��
�*����
�

Patent drafting indicators

Variable Definition

���
3����
�� 	���
�3*����G�E��
3�I��
��BB�:

��B���
��

�
��B�
��
�����
3����
�� 	���
�3*����G�

��B�
��
��I��
��BB�:

��B���
��

�
�

����
�������
�����
�� 	���
�3*����G�E
�

��B���
��I��
��BB�:

��B���
��

�
�

�����
��:����
�� 	���
�3*����G�G
�

��E��
��:�I��
��BB�:

��B���
��

Patent quality indicator

	
������� 	���B��E�
�
��������*:�����
�3*����G�E
����

��
GG���
��#���

�
�����I

��B���
�� V���
�:� 

�
E�����	
������� ���� *:� ��
�� ������E�'� G��3��� �Dc� ��3B���� ��@��
*��
��E���
����
������E������������V���
�:���3B���A�	����������F'1?C�B���
���

�����B����
��
�?'9D<�

�����B��A�
�
���3� �
��������� ��@
�I'� 
�� E�
�*�� ��33��
6��� ��� ���� G
���� ������ �����B���
�� V���
�:�����*��
�
E�����:��GG�E����*:�E��
3�E��
�'�

��B�
��
��E��
3�E��
�'�E
�

��B�
���B���
��E��
���
��G
�

��
E��
��:�E��
�A���I�@��'�����E����E�
�
��
�����
�����������

%������
���
����G���������E�
G
���*:�
�������
�
�����A�	����:B�����
���G���
������:�����E�
�
����������������*�@��G����B���
��V���
�:�


�
E�����E�
��GG�E����E�������A��
�����������������
���:B�����
�'�3���
B����������
�
������I
���*��
���������
��:6����������3B���A� � �
�
Table X:�$���
@��
�����������
�
��������������I
���������E������:�B���
��
�
Claim 

Count

Filing Country 

Count

Citing Prior 

Patent Count

Independent 

Claim Count

Linear Model Goodness-of-fit

5� 5� 5� 5� ��
��
�

G
E�
�� �

5� 5� 5� � ��
��
�

G
E�
�� �

5� 5� � 5� ��
��
�

G
E�
�� �

5� � 5� 5� �
�

G
E�
�� DAD�9�

� 5� 5� 5� �
�

G
E�
�� DAD�D�

5� 5� � � ��
��
�

G
E�
�� �



�
�

�1��14�

Claim 

Count

Filing Country 

Count

Citing Prior 

Patent Count

Independent 

Claim Count

Linear Model Goodness-of-fit

5� � 5� � �
�

G
E�
�� DAD�C�

5� � � 5� �
�

G
E�
�� DAD�1�

� 5� 5� � �
�

G
E�
�� DAD�?�

� 5� � 5� �
�

G
E�
�� DAD���

� � 5� 5� �
�

G
E�
�� DAD�C�

5� � � � �
�

G
E�
�� DADD?�

� 5� � � �
�

G
E�
�� DADD��

� � 5� � �
�

G
E�
�� DAD�4�

� � � 5� �
�

G
E�
�� DADDC�

�A�"����E%���
��3�
������E�������@��
�*��'�������B�
��
��@��
�*���
��B���
��V���
�:�7	
������8�

�
Table X:�$���
@��
�����������
�
��������������I
���������E������:�B���
��
�

Claim 

Count

Filing Country 

Count

Citing Prior 

Patent Count

Independent 

Claim Count

Linear Model Goodness-of-fit

5� 5� 5� 5� ��
��
�

G
E�
�� �

5� 5� 5� � ��
��
�

G
E�
�� �

5� 5� � 5� ��
��
�

G
E�
�� �

5� � 5� 5� �
�

G
E�
�� DAD�F�

� 5� 5� 5� �
�

G
E�
�� DAD�1�

5� 5� � � ��
��
�

G
E�
�� �

5� � 5� � �
�

G
E�
�� DAD�1�

5� � � 5� �
�

G
E�
�� DAD�9�

� 5� 5� � �
�

G
E�
�� DADDC�

� 5� � 5� �
�

G
E�
�� DADDC�

� � 5� 5� �
�

G
E�
�� DAD�1�

5� � � � �
�

G
E�
�� DADD<�

� 5� � � �
�

G
E�
�� DADD��

� � 5� � �
�

G
E�
�� DADDC�

� � � 5� �
�

G
E�
�� DADDF�

�A�"����E%���
��3�
������E�������@��
�*��'�������B�
��
��@��
�*���
��B���
��V���
�:�7	
������8�

�
�
�



�
�

�1��1?�

���3���3B����
��:�
���G���
�

�����3B�������B�'� 
��E�
�*��G��
������� ����������*
�����
�����
��@
��
�
� �3�
�� ���3� G��� ��@����� �N���3�� ����
��
E� G
������ 

� �����A� 	���'� 
�� 
�� 
������ ���
E�
��E�� ��E�
���:� ��/���3�
�A� �
� ��
�� ������'� ��
�� ������E�����B��� �NB���� /���3�
�A����

��
���� ��3�� �N���3�� ����'� ����� ��3B��� B���
�� V���
�:� ��E�� ��� ����B� �D� �
�� ��� ���� *��
�


���������

��������3�
������
��
EA� � �
� �
Table X:�����3���E�
���
�
�@�����*������
������@�������G���E��

�
E������
�

G�Category Patents�

� Claim 

Count

Filing Country 

Count

Citing Prior 

Patent Count

Independent 

Claim Count

����3���E�
���
�
�

@�����

�1A�?� 9A<1� �9A??� 9AF��

H�Category Patents�

����3���E�
���
�
�

@�����

��A�<� 9A4D� �4A<4� 1AD1�

�
	����������I���������

���
������
G:

�������A��������G
���������'�
��
���N�3

�����������
��
�
���
�
�� ����
��� 
��
�
��� ����

6��
�
A� ��� ���� ��E�
���:� �����'� 
�� 
�� �N�3

��� �������� G�3����


���
��
�
����
���B��
���A��
���
��������E�'�G��3����Dc������B���
��V���
�:������I���E������
*��I��
��DD������DD1A� � � � 	���B���
��B��G��3�
E���G�������B���
������B��
�����G����I

��A�
�
Table X:�	���B���
��B��G��3�
E���G�I����%
�I
�������E��

��
������
�

G�Category Patents

� Claim 

Count

Filing Country 

Count 

Citing Prior 

Patent Count

Patent 

Count

Independent 

Claim Count

Average of selected 

research institutes�

�9A�� 1AC�� ?A4�� ?�� 9A�F�

H�Category Patents

� Claim 

Count

Filing Country 

Count 

Citing Prior 

Patent Count

Patent 

Count

Independent 

Claim Count t

Average of selected 

research institutes�

�DAF� 9AC1� 1AFF� F9� 9A�<�

�
�����
�������'������B���
��V���
�:���3B��������E����*:���
������:��
�������B���
��V���
�:�



�
�

�1��1<�

��3B��������E����*:�G�3����

��
��������@��*��
�E�
��E����G���	�����A�	������E�3���G�	������
�������I
������I�
�

��

�
E������G������B���
��V���
�:�����E����*:���
��������E��E�����
B��@
���I
���E����E���
��
E�I�
E��E�����*���BB�
��������
�����

�����
��A�
�
Table X:�	�������������I
�������E����G�3����������E��

��
������
�

G�Category Patents

Claim Count Filing Country 

Count 

Citing Prior 

Patent Count

Independent 

Claim Count

With selected 

research institutes

��
��
�

G
E�
�� ��
��
�

G
E�
�� ��
��
�

G
E�
�� ��
��
�

G
E�
��

H�Category Patents

� Claim Count Filing Country 

Count 

Citing Prior 

Patent Count

Independent 

Claim Count

With selected 

research institutes�

��
��
�

G
E�
�� ��
��
�

G
E�
�� ��
��
�

G
E�
�� ��
��
�

G
E�
��

�
����
��������G�I����%
�I
��
���B�
����

���3���
E��
���*����
	���������G�B���
��B��G��3�
E������E����
��D��G���B�4D����*����
���B�
�����G�����I����%
�I
�
�
���B�
����

���3���
E��
���*���������E����*:������
����G������ ��$�¤��D���	�B�#������
��
���
�
���A�	�
I�
=������E�����
���B�
��������*��
�B���

�����
��������G�B���
��B��G��3�
E�����
��
������:���������G��������������
��:�
�A�	�
������:�G�E����
�������B��Dc������B���
��V���
�:�
B��G��3�
E��*��I��
��DD������DD1��
��
���B��G��3�
E��I
���*���������3B����

���
������:A�	���
������G�B���
��B��G��3�
E��
�����*���I"� �
�
Table X:�	���B���
��B��G��3�
E���G�I����%
�I
��
���B�
����

���3���
E��
���*�����
�

G�Category Patents�

� Claim 

Count

Filing Country 

Count 

Citing Prior 

Patent Count

Patent 

Count

Independent 

Claim Count

Average of selected 

foreign enterprise

�?A19� 9AD<� FAF1� 4�F1� 1A<<�

Average of selected 

foreign enterprise

��AF�� �A14� �AC�� �D1� �AC<�



�
�

�1��1F�

H Category Patents

Claim 

Count

Apply Country 

Count 

Citing Prior 

Patent Count

Patent 

Count

Independent 

Claim Count

Average of selected 

foreign enterprise

�DA14� 9A�C� <ACC� 9?D<� 9A<F�

Average of selected 

foreign enterprise

�9A��� �AC�� �AD4� 4<?� �A�9�

	�������������I
�������E����I����%
�I
��
���B�
����
�

RESEARCH FINDINGS AND CONCLUSIONS

�G���� ���� �*�@���
��:�
�� �
�� ����'�I��E��������� ������ 

�
E������ �
���
���
�� G��� 

�B�E�

��
B���
�����G�

��V���
�:'��
���������������E�
���
�
�@��������G����I�"�
�
Table X ��E�33�
����B���
�����G�

��

�
E�������
��E�
���
�
�@�����
�

G�Category Patents

� Claim Count Filing Country 

Count

Citing Prior Patent 

Count

Independent 

Claim Count

Average �1A�?� 9A<1� �9A??� 9AF��

Recommended 

Criterion Value

�1� 1� �1� 1�

H�Category Patents

� Claim Count Filing�Country 

Count 

Citing Prior Patent 

Count

Independent 

Claim Count

Average ��A�<� 9A4D� �4A<4� 1AD1�

Recommended 

Criterion Value

��� 1� �?� 1�

�
�

E�� E����
�� �E���3
E� �
��B��E�
E��� ������3�
�� �G� B���
�� V���
�:� �G��
� ���� B���
�� E
���
�
�
�
��:�
�'���
��������3�
��

G��3��
�
�I�������%������
��B��
����G��������B���
��*��
�E
�
������
�����
��
����*
������*��

��B��E�
E���
���A���
E�'��
���G�3�

�E�
��
*��
�
��G���
��B��/�E��
�����
����*�
����������G�������3�
���G�B���
��V���
�:� �����E�
�*���3B��:��� ��� /�����B���
��V���
�:�
�
��E��:�G��3�B���
��E��
3���
��
����
�E�������E�
��
�A��
���
��I�:'�
��I
����@�
������I������G�
�O!�������E���
��I
���*�����G���G���G������B���
��B���G��
���������:��
��B���
��3�
���3�
�A�



�
�

�1��1C�

	�
��B��/�E���
���

�����E�
����E�
�
��
��@��
���
�
��G��������G�

��V���
�:� 

�
E�������G�B
����
B���
��A�#�

��������3B�����G�E���
G
���#A�A�B���
��

G��3��
�
����

���DD���DD1������3B���'�
��
�� ����:� ���B���� ����
��
E���3������� ��� ����E�� ���� �NB��
3�
���� 

�
E������ ���� �G� E���
G
���
B���
����
��
���NB�E�����������E������E�
��
���G�����V���
�:�

�
E�������G�B���
���G������G�

�A�
	�
�����
����G�

�
E�����������NB�E�������*�E�3��I�:��G��������BB�
E�
������E���
G:�����V���
�:�
�G�B���
���

�����:���:���G������BB�
E��
�
A� �
�
��I�@��'�����V���
�:��
��@������G�B���
���
�������*���BB��@���G���3��%���E���
G
E��
�
'������

���3��
�� �����B���
���I
��������
���V���
�:� 
G��E�
�@�� ������E�33�
����E�
���
��I�
E�� ��
��
������E�� B��B����A�	�
�� ������E�� B��B���� ��
�� ���� �G� �
��� V���
�:� B���
�� ���G�

�� 

�
E������
�
�� E�
���
�� 
�� �� ��G���
E�� G��� B���
�� ���G�

�� �
�� 3�%

�� B���G��
�'� ��
��� ��B�
��� �
� ����
B��E�
E����BB�
E��
�
A�(��
���'�������E���E�B��
���
3
����*:��
�:���

���������
����E������:�
#��B���
���G��3��DD������DD1'�����G����I

����@������������
�
��G�����*��V��
��������E�"�
�
�A #�

���
GG���
���

����B���
����3B���'�

�������������E%�

�
E��������
�

��������������
3��
E��
��A�
�A #�

���
GG���
������E������:��G�B���
����3B���'�

����������E�3B�����
GG���
����E�
����:�
E����E���
��
E���G�

�
E�����A�



�
 

�1��4D�

PHARMACEUTICAL’S WAREHOUSE MANAGEMENT WITH WORK 
STUDY, FORECASTING AND INVENTORY MANAGEMENT 

TECHNIQUES 

Sasarose Jaijit, Department of Industrial Engineering, Faculty of Engineering,  
Kasetsart University, Bangkok, 10900, Thailand

J.Sasarose@hotmail.com

Punnamee Sachakamol, Department of Industrial Engineering, Faculty of Engineering, 
Kasetsart University, Bangkok, 10900, Thailand

fengpmsa@ku.ac.th 

Ugrit Manujantarat, Kasetsart University (Sriracha Campus), Thailand 
psdugm@ku.ac.th

ABSTRACT 
�
This research is a case study of the Atlanta Medicare Company Limited, a company 

with business operations in the form of a distribution center for pharmaceuticals that have 
significant limitations in areas of shelf life, storage areas, and employee work rate. 
Moreover, the business is in a sector that enjoys rapid growth caused by increasing 
consumer demand. Consequently, efforts are aimed at improvement of working methods to 
eliminate the various problematic limitations and to capably and efficiently support 
increased work volumes in areas of time and capital. The data studied in this research is 
initially obtained from observation of work methods in their original existing form through 
application of general problem-solving skills to identify bottlenecks in work operations and 
relevant work areas then connecting with industrial work study techniques, forecasting 
techniques, and inventory management techniques to analyze solutions for problems 
encountered in work methods at the bottleneck point. This relies on timing and observing the 
various work methods to gather and record the data into work process charts and workflow 
diagrams. The analysis results obtained by means of industrial study techniques will assist in 
comparative visualization prior to, and following, improvement of work methods. Additional 
forecasting techniques are applied to assess consumer needs in advance by selection of 
certain items, from the list of 47 pharmaceutical products, for Numerical Scoring combined 
with ABC Analysis principles. Monthly sales volume data has been gathered from the past 18 
months to analyze via the Minitab 15 program. Moreover, data obtained from forecasting is 
applied to conduct appropriate analysis of sales order volume with further inventory 
management techniques. The aforesaid methods reveal problem points in the pharmaceutical 
distribution center, particularly in the product categorization operations sorted according to 
items ordered. Moreover, the expected results to be realized from the solutions and 
improvements rendered to the working methods by means of industrial work study techniques 
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include increased working efficiencies albeit with reduced working time and labor costs. The 
expected results from forecasting and product inventory management techniques will also 
help minimize losses incurred from inventory. 
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A CASE STUDY OF THE SYSTEM DYNAMICS MODEL TO EVALUATE
THE PERFORMANCES OF MRP AND DEMAND DRIVEN MRP

Jungsook , Lee. Seoul National University of Science and Technology, s. Korea
jay_lee@hanmail.net

Seong Yong , Jang. Seoul National University of Science and Technology, s. Korea
syjang@snut.ac.kr

ABSTRACT

Purpose: The core function of ERP system in manufacturing is Material Requirement 
Planning(MRP). But the results of MRP implementation in today’s most of the enterprise are 
too much shortage or excess inventory. Therefore it have been required a lots of informal 
efforts for inventory planning & execution. That’s because today’s enterprise environment 
have been increased in complexity and uncertainty not only demand but also supply side.
MRP can only make the good results under the no uncertainty and predetermined fixed 
condition like the paradise. Demand Driven MRP(DDMRP) was published by Carol Ptak and 
Chad Smith to overcome the MRP’s weakness as a multi-echelon materials and inventory 
planning and execution solution. But there is no research paper yet to compare the MRP and 
DDMRP in performances. This study will compare how much difference in performances of 
MRP and DDMRP at the same situations on demand and supply side uncertainty.

Design/Methodology: Design the model by System dynamics CLD(Causal Loop Diagram) 
and STD(Stock  Flow Diagram). VENSIM DSS version 6.00 is used as the data simulation 
tool to compare the difference in performance in MRP and DDMRP

Findings: Generally most of enterprises regard that the less inventory level, the more in 
profit. But the proper level of inventory buffering is more important to reactive on demand 
and supply uncertainties. This study shows that DDMRP with strategic inventory buffer 
management increase the performance and how is different from MRP with safety stock by 
the simulation data.

Originality/Value: The comparing the performance of MRP and DDMRP by system dynamics 
simulation model can show the exact the differences with the time series. Also this simulation 
model will be upgraded to compare data with actual enterprise data to reduce the trial error 
loss for process innovation. 
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A CASE STUDY OF eWOM : USING VOICE OF CUSTOMERS FOR 
BUILDING REPUTABLE SYSTEM

Thuong Pham Thi, Inst. of Information Management, 
National Cheng Kung University, Taiwan

Hsin-I Lin, Dept. of Advanced Master Business Administration, 
National Cheng Kung University, Taiwan

Hui-Chi Chuang, Inst. of Information Management, 
National Cheng Kung University, Taiwan

Sheng-Tun Li, Inst. of Information Management, 
National Cheng Kung University, Taiwan

�
ABSTRACT

Our study aims at finding the correlation between eWOM and the box office income to 
examine the operation mode of viral marketing. All variables of eWOM are collected based 
on the reputation hierarchy developed by the semantic interpretation. There layers of this 
reputation hierarchy can measure the importance respectively. The top layer of our hierarchy 
is reputation followed by layer that consists of expertise and trustworthiness. The sub-layer of 
expertise is constituted by knowledge and competence. Variables belong to knowledge are 
mostly the text characteristics and timeliness. To express competence here, we adopt the 
transformed RFM model here is used to measure the influence of the reviewer. The sub-layer 
of trustworthiness is constituted by quality of content and writing style. The variable for 
quality of content should be reliable. Regarding writing style, we adopt the variables derived 
from LIWC factors and 4 indicators of emotions. By using simple concept of statistics, the 
outcome of the hierarchical regression is also intuitive. Coinciding with the tendency of 
online users, timely reviews of sufficient information in the neat expression can promote the 
box office income. Impatient online users obviously prefer different opinions while the rating 
score is relatively high than the sentimental reviews. The principle of viral marketing is to 
create the uninterrupted buzz online. Our result shows the tendency and signals the marketers 
for better manipulation. 
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Figure 2: Line chart of explanatory power per dimension
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ABSTRACT�
�
The folded hypercube ( nFQ  for short) is a well-known variation of hypercube structure and can 
be constructed from a hypercube by adding a link to every pair of vertices with complementary 
addresses. Let f  be a faulty vertex in nFQ , for 2.n . Let u  and v  be any two fault-free 

vertices in ��fFQn � . It has been shown that (1) ��fFQn �  contains a fault-free path ],[ vuP

of every length l  with 322),( ���
 n
nFQ lvud  and ),(2 vudl

nFQ�� , where 2.n ; (2) 

��fFQn �  contains a fault-free ],[ vuP  path of every length l  with 321 ���� nln , where 
2.n  is even. In this paper, we extend the above result to obtain two further properties as 

follows: (1) ��fFQn �  contains a fault-free path ],[ vuP  of every length l  with 

32),( ��� n
nFQ lvud  and ),(2 vudl

nFQ��  for 2.n ; (2) ��fFQn �  contains a fault-free 

path ],[ vuP  of every length l  with 221 ���� nln  for 2.n  is even. 

Keywords"� ������� �:B��E�*��'� 

���E�

�E�
�
� 
��I��%�'� *
B���
��� ���B��'� G�����������
��
�3*���

�'�B���A�

�
INTRODUCTION 

�
!��
�
��G�interconnection networks�
���
�
3B����
��

�������B�����G�B��������B��E���

���
��

�
���
*����� �:���3�A� 	���  hypercube� 
�� �� I����%
�I
� 

���E�

�E�
�
� 
��I��%� 3����A� 	���
�:B��E�*�� ���� ��@����� �NE����
�� B��B���
��'� ��E�� ��� ��E���
@�� ����E����'� �������
�:'� �:33���:'�
�3�����
�3����'�������3��
�

���
�����
���
E�'���I�������'��
��3�E���3�����������E�3B��N
�:'�
I�
E������@��:�
3B����
��G������
�


��3���
@��:�B������������
���
*������:���3��]4'��4��<'��D'�
�4'��?^A���3������@��
�
����G������:B��E�*����@��*��
�B��B�����

������
���������]�'�9'��C'���'�
�9^A��
��@��
�
�� ����� ����*��
� ���� G�E����G� �� ������ ����� �G� ������E�� 
�� ����  folded hypercube'�



 
�

�4���

I�
E��E�
�*��E�
����E����G��3����:B��E�*��*:����

�����

%�����@��:�B�
���G�@���
E����������������
G���������B���'� 
A�A'� �I��@���
E���I
���E�3B��3�
���:����������A�	���G�������:B��E�*������*��
�
���I
� ��� *�� �*��� ��� 
3B��@�� ���� �:���3=�� B��G��3�
E�� �@��� �� �������� �:B��E�*�� 

� 3�
:�
3������3�
��'���E������
�3����'�G������
�3����'�E�

�E�
@
�:'��
������
�]�'�1'��F'��<'��F'�9�^A�

�
�
� 
3B����
�� G������� �G� �
� 

���E�

�E�
�
� 
��I��%� 
�� 
��� �*
�
�:� ��� �GG
E
�
��:� �
3������

�����
��3�����
�
��� G��� ������ ��E�
��E�����A� ��E�� �� �
3����
�
� E�
� *�� G��3������� ���  network 
embeddingA��
�  embedding��G���  guest network� G � 

�����  host network� H � 
����G

��������
�
������
�� 3�BB

�� f � G��3� @���
E��� 

� G � 

��� @���
E��� 

� H � ��� ����� �� �

%� �G� G �
E�����B�
��� �����B�����G� H � �
���� f � ]�?^A�	����3*���

���������:�����I����� ����3������ ����
�GG�E���G������������B���
�����������B�A�	��
'������
��3����@���B���G��������������B��E�
������*��
�N�E�����I�����
�������������B�A�

�
Linear arrays 7paths8'�����G�
��3�
����
��I��%��G���B���������
���
���
*�����E�3B��

�'�����

��
��*��� G��� ���
�


�� �
3B��� �����
��3�� I
��� ��I� E�33�

E��
�
� E����A� ��3������ �GG
E
�
��
�����
��3�� *����� �
� B����� G��� ���@

�� @��
���� ����*��
E� B��*��3�� �
�� ���B�� B��*��3�� E�
� *��
G��
�� 

� ]�?^A� 	����� �����
��3�� E�
� *�� ����� ��� E�
����T����� G��I� ����E������ G��� �
���
*�����
E�3B��

��

���*
����:�
��I��%�A�

�
�

E�� G������3�:� �EE��� I��
� �� 
��I��%� 
�� B��� 

��� ���'� 
�� 
�� B��E�
E���:�3��


�G��� �
��


3B����
�����E�
�
����G����:�
��I��%�A����@
����:'�����B��*��3��G�G�����������
���3*���

���
��
�
n ��
3�
�
�
���G�������:B��E�*�� nFQ � ����*��
�����
���

�]?��1'��<'��C'�9D^A��
���
��B�B��'�I��
E�
�
���� ���� G����:� G������ �:B��E�*��I
��� �
�� G����:� @����N� f A�;�� �*��

� ���� G����I

�� �I��
B��B���
��"� �

�
�A� ��fFQn � � E�
��

����G�����G����B����*��I��
��
:��I��G�����G����@���
E��� u � �
�� v � �G��@��:�
��
���� l � I
��� 32),( ��� n

nFQ lvud � �
�� ),(2 vudl
nFQ�� '�I����� 2.n A�

�A� ��fFQn � � E�
��

����G�����G����B����*��I��
��
:��I��G�����G����@���
E��� u � �
�� v � �G��@��:�
��
���� l � I
��� 221 ���� nln '�I����� 2.n � 
���@�
A�
�

	��� ��3�

���� �G� ��
�� B�B��� 
�� ����

6��� ��� G����I�"� 

� ��E�
�
� �'� I�� B��@
��� ��3��

�E�����:� ��G


�
�
�'� 
����
�
�'� �
�� *��
E� ��B����:� B��B���
��A�;�� B����
�� ����3�

� ������� 

�
��E�
�
�9A���3��E�
E���

����3��%�������
@�
�

���E�
�
�1A�

�
�
�
�



 
�

�4�9�

PRELIMINARIES 
�

�
� ��
�� B�B��'� �� 
��I��%� ��B����:� 
�� ��B����
���� *:� �� �
3B��� �
�
��E���� ���B�'� I�
E�� 
��
���B����� �
��I
������3���
B��� �����A�;����
���� ����@����N� ���� �
������� ���� �G� �����B�� G � *:�

)(GV � �
�� )(GE '����B�E�
@��:A�	������������
��B�B��'��������3��  network��
��  graph'�  node�
�
��  vertex'�  link��
��  edge����������

���E��
���*�:A�	I��@���
E��� u � �
�� v � ����  adjacent'�

G� )(),( GEvu � '� �
�� u � �
�� v � ���� ����  end-vertices� �G� ),( vu A� 	I�� ��/�E�
�� @���
E��� ����
E������  neighbors���E�������A���  path'���
�����*:� / kvvvv ,,,, 210 � '� 
������V��
E���G��
��

E��

@���
E��� kvvv ,,, 10 � � 

�I�
E�� �
:� �I�� E�
��E��
@�� @���
E��� ���� ��/�E�
�A�;�� E���� 0v � �
�� kv �
����  end-vertices� �G� ���� B���A� �� B���� I
��� �
��@���
E��� u � �
�� v '� ��
����� *:� ],[ vuP A� �
�
���
�
�
'���B����3�:�E�
��

���  subpath'���
�������� / 
 kjjjii vvvvvPvvv ,,,],,[,,,, 110 �� '�I�����

/ �
 jjiiji vvvvvvP ,,,,=],[ 11 � A� 	���  length� �G� ���� B���� ],[ vuP '� ��
����� *:� ],[ vuP '� 
�� ����


�3*����G� �������
� ����B���A�	���  distance� *��I��
� u � �
�� v � 
�� ���� �3������� ��
�����G� �
:�
B���� ],[ vuP � 

� G '� I�
E�� E�
� *�� ��
����� *:� ),( vudG � ��� �
3B�:� ),( vud � 
G� ������ 
�� 
��

�3*
��
�:A� �� B���� / kvvv ,,, 10 � � G��3�� ��  cycle� 
G� kvv =0 A� �� B���� 7���BA� E:E��8� 

� G � 
��
E��������  Hamiltonian path�7���BA�  Hamiltonian cycle8�
G�
��E�
��

���@��:�@����N��G� G � �N�E��:�
�
E�A� G � 
�� ��
�� ��� *��  Hamiltonian� 
G� 
�� E�
��

�� �� ��3
���

�
� E:E��'� �
��
Hamiltonian-connected� 
G� �������N
��������3
���

�
�B����*��I��
��
:� �I���
��

E��@���
E����G�
G A��������3���'������B�� G � 
����
�����*��  panconnected� 
G��������N
������B�����G��@��:���
����
*��I��
��
:��I���
��

E��@���
E���G��3�
����
���
E����� 1)( �GV A�

�
�� ���B�� G � 
��  bipartite� 
G� )(GV � E�
� *�� B���
�
�
��� 

��� �I��  partite sets� 0V � �
�� 1V �

��E�� ����� +, =10 VV � �
�� 0 ),()( VuvuGE �� �� � �
�� �1Vv � A� �� ��3
���

�
� *
B���
���
���B�� G � 
��  Hamiltonian-laceable�
G��������N
��������3
���

�
�B����*��I��
��
:��I��@���
E���


��
GG���
��B���
�������A�����3
���

�
���E��*������B�� ),(= 10 EVVG ) � 
��  strong�
G�������
����

�
3B��� B���� �G� ��
���� 210 �
VV � *��I��
� �
:� �I�� @���
E��� �G� ���� ��3�� B���
��� ���A� ��

��3
���

�
���E��*������B�� ),(= 10 EVVG ) � 
��  hyper Hamiltonian laceable�
G�G����
:�@����N�

0,1=,iVv i� '�������
������3
���

�
�B����

� ��vG � � *��I��
��
:��I��@���
E����G� iV �1 '�I�����
��vG � � 
�� ���� ���B�� �*��

��� *:� �����

�� v � G��3� G A� �� ���B�� G � 
�� ��
�� ��� *��

bipanconnected� 
G� G��� �
:� B�
�� �G� �
GG���
�� @���
E��� u � �
�� v � I
��� �
���
E�� ),( vud � 

� G '�

������ �N
���� �� B���� ],[ vuP � �G� ��
���� 1)(),( ��� GVlvud � �
�� ),(2 vudl �� A� �
�

isomorphism� G��3����
3B������B�� G � ������
3B������B�� H � 
�����
������
���
���
���G�
E�
�
�
)()(: HVGV 
� � ��E�� ����� )(),( GEvu � � 
GG� )())(),(( HEvu ��� A� ;�� ��:� G � 
�� 
��3��B�
E�



 
�

�4�1�

��� H '�I�
���
���� HG 0 '�
G�������
���
�
��3��B�
�3�G��3� G � ��� H A��
�  automorphism��G� G �

���
�
��3��B�
�3�G��3� G � ��� G A�

�
�
� n -dimensional hypercube nQ � E�
� *�� ��B����
���� ��� �
� �
�
��E���� ���B�� ��E�� �����

)( nQV � E�
�
���� �G� n2 � @���
E���I�
E�� ���� ��*����� ��� *

��:� ���

��� �G� ��
���� n � G��3� ����� �
n

000 �

��� ����� �
n

111 A� ��E�� ����� )(),(= nQEvue � � E�

�E��� �I�� @���
E��� u � �
�� v � 
G� �
�� �
�:� 
G� u �

�
�� v � �
GG���

��N�E��:��
��*
���G����
����*���'�
A�A'� 11= bbbbu knn ��� � �
�� 11= bbbbv knn ��� '�

I����� kb � 
�� ���� one’s complement� �G� kb '� 
A�A'� ibk �1= � 
GG� ibk = � G��� 0,1=i A� ����

E�
@�

�
E�'� ���� @����N� v � E�
� *�� ��
����� ��� )(= kuv � �
�� I�� E���� ����� e � �
� ����� �G�
dimension� k A�������:'���E��@����N�E�

�E��� ����N�E��:� n � ������@���
E��A� �
����
�
�
'� ����������

12 �n � ������ 

� ��E�� �
3�
�
�
� �
�� 12=)( �1 n
n nQE A� �
����� �� ���I�� �� ���
3�
�
�
���

�:B��E�*�� 2Q � �
����9��
3�
�
�
����:B��E�*�� 3Q A�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

Figure 1:� 2Q � �
�� 3Q �
� �

 ��� 11= xxxx nn �� � �
�� 11= yyyy nn �� � *�� �I�� n �*
�� *

��:� ���

��A� 	���  Hamming 
distance� ),( yxh � *��I��
� �I�� @���
E��� x � �
�� y � 
�� ���� 
�3*��� �G� �
GG���
�� *
��� 

� ����
E�����B�
�

�� ���

����G�*����@���
E��A�	���  Hamming weight� )(xhw � �G� x � 
�� ����
�3*����G�
i =����E������� 1=ix A����������� nQ � 
����*
B���
������B��I
����I��B���
�������� )( xhwx �� � 
�������
�
�� )( xhwx �� � 
�� �@�
�A�  ��� ),( yxd

nQ � *�� ���� distance� *��I��
� �I�� @���
E��� x � �
�� y � 

�

���B�� nQ A�������:'� ),(=),( yxhyxd
nQ A�

�
 n -dimensional folded hypercube nFQ � 
�� �� �������� n ��
3�
�
�
��� �:B��E�*��

���3�
���� *:� ���

��3���� ������ �3�
�� 
��� @���
E��A�$���� �B�E
G
E���:'� nFQ � 
�� �*��

��� *:�

DD� �D

D� ��

���

DDD D�D

DD� D��

�DD ��D

�D�

7�8� 7*8

� �



 
�

�4�4�

���

�� �
� ����� 7����� E����� complementary edge8� ��� �@��:� B�
�� �G� @���
E���I����� �������� ����
E�3B��3�
���:������E�������[�
A�A'�@����N� 11= bbbx nn �� � �
��@����N� 11 = bbbx nn �� A��
�������

���I�� �� ���
3�
�
�
��� G������ �:B��E�*�� 2FQ � �
�� �� 9��
3�
�
�
��� G������ �:B��E�*�� 3FQ A�
����� ����� �
� n ��
3�
�
�
��� G������ �:B��E�*�� E�
� *�� B���
�
�
��� 

��� �I�� 
�����
�/�

��

1)( �n ��
3�
�
�
����:B��E�*���*:���3�@

�������:B��E�*��������

���3���
3�
�
�
��
����������
E�3B�
3�
���:� �����A� ��� ���� *��
� ���I
� ����� nFQ � 
�� 1)( 
n ��������'� 1)( 
n �E�

�E���'�


�������
�
�
@�'���������
�
�
@��]�C^A�����E�
@�

�
E�'����� )( nFQVg � �
�� )( nFQEg � *������������G�

G����:�@���
E����
��G����:�������

� nFQ � ���B�E�
@��:A�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

Figure 2: 2FQ � �
�� 3FQ
�

�
�������3�

�����G���
����E�
�
'�I��E�
�
������3��B��@
����:���B���������������G�B����7E:E��8�
�3*���

��

��:B��E�*����
��G�������:B��E�*��'�������:��������G����������3�����A�

�
Lemma 1 ]�?^ Let u  and v  be any two vertices in nQ , for 2.n . Then, there exists a path 

],[ vuP  of every length l  in nQ  with 12),( ��� nlvuh  and ),(2 vuhl �� .�
�

Lemma 2 ]�1^ Let 0V  and 1V  be the partite sets of a fault-free nQ , where 2.n . In 
addition, u  and v  are two distinct vertices of 0V ; and u2  and v2  are two distinct vertices 
of 1V . Then, there exist two node-disjoint paths ],[1 uuP 2  and ],[2 vvP 2  such that 

)(=]),[(]),[( 21 nQVvvPVuuPV 2)2 .�

DD �D

D� ��
7�8

���

DDD D�D

DD� D��

�DD ��D

�D�

7*8



 
�

�4�?�

Lemma 3 ]�^ Let u  and v  be any two fault-free vertices in )()( nnn FQEFQVFQ gg ��  with 

2)()( ��
 nFQEFQV nn
gg . Then, we have the following two properties:�

� �
�A� � )()( nnn FQEFQVFQ gg �� � E�
��

�� �� G�����G���� B���� ],[ vuP � �G� �@��:� ��
���� l � I
���

1)(222),( ����
 n
n

nFQ FQVlvud g � �
�� ),(2 vudl
nFQ�� '�I����� 2.n A�

�
�A� � )()( nnn FQEFQVFQ gg �� � E�
��

�� �� G�����G���� B���� ],[ vuP � �G� �@��:� ��
���� l � I
���

1)(221 ����� n
n FQVln g '�I����� 2.n � 
���@�
A�

�
Lemma 4 ]�^ Let u  and v  be any two vertices in nFQ . Then, there exists 1
n  internally 
node-disjoint paths ],[ vuP  such that ),( vuh  of them are of length ),( vuh  and the others are 
of length ),(1 vuhn �
 .�

�

Lemma 5 ]��^ Let nQ  be an n -dimensional hypercube with 2)( �� nQE n
g . Then, 

)( nn QEQ g�  is hyper-Hamiltonian-laceable, where 3.n .�
�

Lemma 6  Let u  and )(iu  be two adjacent faulty vertices in nQ  and connected by an 

i -dimensional edge, where ni ��1 . Then, �� )(, i
n uuQ �  contains a fault-free path ],[ )( jvvP

of length 32 �n  between any two adjacent vertices v  and )( jv , where nj ��1 , ij *  and 
3.n . �

�
Proof: ;�� B��@�� ��
�� ��33�� *:� 

��E�
�
� �
� n A� ���� ���� *���� E���� 3=n '� �

E�� 3Q � 
��
������:33���
E'�I
������������G���
����
�:�I��3�:�����3������������I��G����:���/�E�
��@���
E���
���� 000=u � �
�� 001=(1)u A� 	�*��� �� ���I�� ����� �� (1),uuQn � � E�
��

�� �� G�����G���� B����

],[ )( jvvP � �G���
���� 5 � *��I��
��
:��I����/�E�
��@���
E��� v � �
�� )( jv '�I����� ��2,3�j A�	���'�
����*����E���������A�
�
�
�
�
�
�
� �



 
�

�4�<�

Table 1: ],[ )( jvvP � 

� 3Q � I
����I��G����:���/�E�
��@���
E��� 000 � �
�� 001A
� �

j � v � jv � ],[ )( jvvP �
2� � 100� � � 110� � � / 1101,011,010,100,101,11 �
2� � 101� � � 111� � � / 1110,010,011,101,100,11 �
3 � � 010 � � � 110� � � / 1101,101,100,010,011,11 �
3 � � 011� � � 111� � � / 1110,100,101,011,010,11 �

�
����3�� ����� ���� ��33�� 
�� ����� G��� 1= �kn '� 4.k A� ��I�I�� E�
�
���� ���� �
����
�
� G���
kn = A� ;�� E�
� B���
�
�
� kQ � ���
�� �
3�
�
�
� m '� I����� jim ,* � �
�� km ��1 '� 

��� �I��

1)( �k ��
3�
�
�
����:B��E�*��� 0
1�kQ � �
�� 1

1�kQ � �������� u � �
�� )(iu � ����

�������3����*E�*�'�

�
�� v � �
�� )( jv � ���� 

� ���� ��3�� ��*E�*�A� ;
������ ����� �G� ��
����
�:'� I�� ����3�� �����
)(, 0

1
)(

�� k
i QVuu A�	��
'�I��E�
�
��������G����I

���I��E����A�
� �

Case 1:� )(, 0
1

)(
�� k

j QVvv A�

(:�����

��E�
�
��:B�����
�'� �� )(0
1 , i

k uuQ �� � E�
��

����G�����G����B���� ],[ )(
0

jvvP � �G���
����

32 1 ��k A�  ��� ),( yx � *�� �
� ����� 

� ],[ )(
0

jvvP A� ����� ����� ],[ )(
0

jvvP � E�
� *�� ��B����
���� *:�

/222 )()(
00 ],,[,,],,[, jj vvyPyxxvPv A� (:� ���� ��G


�
�
� �G� �:B��E�*�'� )(mx � �
�� )(my � ���� ����


�
��*���� �G� x � �
�� y � 

� 1
1�kQ '� ���B�E�
@��:A� (:�  �33�� �'� 1

1�kQ � E�
��

�� �� G�����G���� B����

],[ )()(
1

mm yxP � �G� ��
���� 12 1 ��k A� 	����G���'� �� G�����G���� B���� ],[ )( jvvP � E�
� *�� E�
����E���� ���
,v � ],,[0 xvP2 � ,x � ,)(mx � ],,[ )()(

1
mm yxP � ,)(my � ,y � /22 )()(

0 ],,[ jj vvyP � I
��� ��
����

32=1)(2213)(2 11 ��

�� �� kkk '�������I
�

��
�����97�8A�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�



 
�

�4�F�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�

Figure 3: �
�
��������
�
��G�����B���G��G� �33��?
�

Case 2:� )(, 1
1

)(
�� k

j QVvv A�

 ��� ),( yx � *�� �� j ��
3�
�
�
��� ����� 

� �� )(0
1 , i

k uuQ �� � ��E�� �����

+, =,, )()()( ���� jmm vvyx A�;
������������G���
����
�:'�I������3������� v � �
�� )(my � ����

�����
��3�� B���
��� ���A� (:�  �33�� �'� 1

1�kQ � E�
��

�� �I�� 
�����
�/�

�� B����� ],[ )(
1

mxvP � �
��

],[ )()(
1

jm vyP2 � ��E�� ����� )(=]),[(]),[( 1
1

)()(
1

)(
1 �2) k

jmm QVvyPVxvPV A� ����� �����

v

v7j
8

 

x 

u u7i
8

y

x
7m

y
7m

7*

x

 

 

u u7i8

y

v7j8

v

 

x
7m8

y
7m8

7�8



 
�

�4�C�

22=],[],[ 1)()(
1

)(
1 �2
 �kjmm vyPxvP A��������3���'�*:�����

��E�
�
��:B�����
�'� �� )(0

1 , i
k uuQ �� �

E�
��

�� �� G�����G���� B���� ],[0 yxP � I
��� ��
���� 32 1 ��k A� 	����G���'� �� G�����G���� B���� ],[ )( jvvP �

E�
� *�� E�
����E���� ��� ,v � ],,[ )(
1

mxvP � ,)(mx � ,x � ],,[0 yxP � ,, )(myy � ,[ )(
1

myP2 � ],)( jv � /)( jv � I
���

��
���� 32=2)(223)(2 11 ��

� �� kkk '�������I
�

��
�����97*8A� �
�

(:�E�3*



���*�@��E����'�I��E�3B���������B���GA� �  Q.E.D.�
�

EXTENDED BIPANCONNECTIVITY AND PANCONNECTIVITY OF FOLDED 
HYPERCUBES 

�
�
���
����E�
�
'�I��B����
������3�

�����������G����I�A�
�
Theorem 1  Let f  be a faulty vertex in nFQ , where 2.n . In addition, let u  and v  be 
any two fault-free vertices in ��fFQn � . Then, ��fFQn �  contains a fault-free path ],[ vuP

of every length l  with 32),( ��� n
nFQ lvud  and ),(2 vudl

nFQ�� .�

�
Proof:� � ���� 2=n '� 2FQ � 
����E�3B��������B��I
���G����@���
E��'�
A�A'� 4K A� ���
�����:����E��E%�
���������������3�������G��� 2=n A�
�

;�� 
�I� E�
�
���� ���� �
����
�
� I��
� 3.n A� (:�  �33�� 97�8'� ��fFQn � � E�
��

�� ��

G�����G����B���� ],[ vuP � �G��@��:���
���� l � I
��� 322),( ���
 n
nFQ lvud � �
�� ),(2 vudl

nFQ�� A�

	����G���'�I���
�:�
�������E�
�
����������3�



��E��������� ),(= vudl
nFQ A�(:� �33��1'�������

�N
��� 1
n � 

���
���:� 
�����
�/�

�� B����� *��I��
� u � �
�� v � 

� nFQ � ��E�� ����� ),( vuh � �G�
���3�����I
�����
���� ),( vuh � �
�����������������I
�����
���� ),(1 vuhn �
 A�$����@��'��

E������
�
�3����� �G� nFQ � 
�� �� 2

n '� ���� �
���
E�� ),( vud
nFQ � 
�� �
����� ),( vuh � ��� ),(1 vuhn �
 A� 	��
'�

I��E�
�
��������G����I

���I���E�
��
��A�
�
Case 1:� ),(=),( vuhvud

nFQ A�

;�� G
���� E�
�
���� ���� E���� ����� 1=),(=),( vuhvud
nFQ A� �

E�� u � �
�� v � ���� G�����G����

@���
E��'� ���� ����� ),( vu � 
�� G�����G���A� 	��
'� ),( vu � 
�� ���� ���
���� B���� ],[ vuP � �G� ��
����
1=),(= vudl

nFQ A� ��N�'� I�� E�
�
���� ���� ��3�



�� ���� E���� ����� 2),(=),( .vuhvud
nFQ A� (:�

 �33�� 1'� ������ �N
��� 2))(,( .vuh � B����� ],[ vuP � �G� ��
���� ),( vuh � 

� nFQ A� 	����G���'�
��fFQn � � E�
��

�����
���� 11),( .�vuh � G�����G����B����� ],[ vuP � �G���
���� ),( vuh A�

�



 
�

�4��D�

Case 2:� ),(1=),( vuhnvud
nFQ �
 A�

�
���'�I��E�
�
��������E��������� 1=),(1=),( vuhnvud
nFQ �
 '�I�
E����������

� nvuh =),( '�


A�A'� ����� ),( vu � 
�� �� E�3B��3�
���:� ����A�$����@��'� �

E�� u � �
�� v � ���� G�����G���� @���
E��'�
),( vu � 
�� G�����G���A� 	��
'� ),( vu � 
�� ���� ���
���� B���� ],[ vuP � �G� ��
����

1=),(1=),(= vuhnvudl
nFQ �
 A� ��N�'� I�� E�
�
���� ���� ��3�



�� E���� �����

2),(1=),( .�
 vuhnvud
nFQ A� (:�  �33�� 1'� ������ �N
��� 2))(,(1 .�
 vuhn � B����� ],[ vuP � �G�

��
���� ),(1 vuhn �
 � 

� nFQ A� 	����G���'� ��fFQn � � E�
��

�� 11),(1 .��
 vuhn � ���
����
G�����G����B����� ],[ vuP � �G���
���� ),(1 vuhn �
 A� �
�

	����������������G��3������*�@���I��E����A� �  Q.E.D.� �
�

��N�'�I��B����
��������E�
��3�

���������������

��B�
E�

�E�
@
�:��G�G�������:B��E�*��A�
�
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ANALYSIS FOR THE DETERMINANTS OF FACULTY SALARY USING 
MULTIPLE REGRESSION 
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ABSTRACT 

This study investigated how the faculty salary in a college located in the Midwestern USA was 
impacted by various factors, including faculty members’ degree, rank, gender, years since 
highest degree, and years in current rank. Multiple regression analysis was applied in this study 
to investigate the comparative importance of these factors on the faculty salary in this college. 
The result shows that the faculty salary was more influenced by their ranks and the “years in 
current rank” than by other factors. In addition, both qualitative (i.e. dummy variable) and 
quantitative ways of treating some of the variables were applied and discussed. The further 
results showed that different methods for treating the variables of “years in current rank” and 
“years since highest degree” could lead to different regression results. By comparison, we find 
that it is more appropriate to treat these two variables as qualitative variables and use dummy 
variables to represent them. The main determinates for faculty salary were then identified and 
confirmed with empirical data.
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ABSTRACT

In this study, we focus on investigating how information overload would lead to supply chain 
management decision making inefficiency, and how this would further impact the performance 
of MNE during its global activities. The mechanism for information overload’s negative 
impact on decision making is it could further aggravate uncertainty, and even lead to serious 
bullwhip effect during global supply chain management process. This study investigates the 
impact of information overload on MNE performance from a culture perspective since the 
cognitive behavior of SCMS decision makers in MNE plays a significant role. We find that 
these two dimensions of culture “uncertainty avoidance levels” and 
“individualism-collectivism” could interactively influence the impact of information overload 
on the MNE supply chain decision-making process. In general, the impact is stronger for low 
uncertainty avoidance countries than high uncertainty avoidance countries, and the impact is 
stronger for individualism than collectivism. However, the impact of information overload on 
MNE is not so much different between individualism and collectivism when that country is high 
uncertainty avoidance in the meanwhile.  
�
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CONCEPTUAL MODEL

How information overload impact SCM decision making for MNE?
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Hypothesis 1: The impact of information overload on SCM decision making for MNE is 
stronger for countries with relatively lower uncertainty avoidance levels than for 
countries with relatively high uncertainty avoidance levels.
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Hypothesis 2: The impact of information overload on SCM decision making for MNE is 
stronger for individualist than for collectivist countries.
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Hypothesis 3: For countries with relatively high uncertainty avoidance, the impact of 
information overload on SCM decision-making process of MNE is not so much different 
between individualism and collectivism. For countries with relatively low uncertainty 
avoidance, the impact of information overload on decision makers is still stronger for 
individualist than for collectivist countries. (Interaction effect)
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ABSTRACT�

�
Differential advantage can gained in various ways including market segmentation, strong 
distribution channels, product or service offering, selling approach, geographic location and 
manufacturing expertise. Finding a differential advantage in the market place is a major 
management challenge requiring both creative and analytical skills. This paper has dealt with 
the importance degree calculation of the four main factors which are considered by a property-
liability insurance policy buyer in selecting insurer by Analytic Network Process (ANP). These 
factors include: availability of coverage, cost of coverage, financial stability of insurer, quality 
and quantity of service offered. As these factors are all interrelated so we utilized ANP model to 
prioritize them and help decision makers how to allocate their resources in order to increase 
their market share. In this research we synthesized property and liability insurance buyers’ 
views with experts’ perceptions. So providing an analytical algorithm to improve the competitive 
managerial skills in property or liability insurance market is the core aim of this research. 
Results from the synthesized limit super matrix revealed that quantity and quality of services 
offered is the most outstanding alternative amongst the others. 
�
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ABSTRACT

� In this paper, we investigate the long memory returns for ETF returns index of seven
Asian countries in Emerging Markets Equities (ETFs) during 2008-2013 periods. Those 
ETFs are Wisdom Tree Indian Rupee Fund (ICN), Market Vectors Indonesia Index (IDX), 
iShares MSCI Malaysia Index Fund (EWM), Market Vectors Russia ETF (RSX), and iShares 
MSCI Thailand Investable Market Index Fund (THD), SPDR S&P China ETF (GXC), and 
Market Vectors Vietnam ETF (VNM). The EGARCH, ARFIMA, ARFIMA-FIGARCH, and 
ARFIMA-HYGARCH models were estimated. The empirical results of AIC and log likelihood 
information criterion analyses, the statistics supports EGARCH and ARFIMA-HYGARCH 
models instead of ARFIMA and ARFIMA-FIGARCH models.
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FIGARCH model: Fractional integrated general autoregressive conditional 
heteroskedasticity model
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METHODOLOGY AND DATA ANALYSIS
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Table 1. Database information
ETFS Code Periods Obs.
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Table 2. ETFs’ mean and standard deviation
Variable Mean Std.dev

EWM DADD<9��� DA?�F?��
GXC DADD�F�9� �AD??�
ICN DADDD1?C� DA1�1F?�
IDX DAD4?�F�� DACD1C9�
RSX �DAD�C44�� �A4��4D�
THD DAD�CC�1� DAC?D9��
VNM �DAD��F�C� DAF�?�<�
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Table 3. Normality Test
Variable Skewness Excess Kurtosis Jarque-Bera
EWM Statistic� DAD4DC14� 9A1F4�� ?9<A�D�

P-Value� 7DA1?D�8� 74AD9??���1�8lll� 71A9D?4���9C8lll�
GXC Statistic� DA9DF<1� FAC?�C� 1F<�A��

P-Value� 7�A4?94��DD?8lll� 7DADDDDD8lll� 7DADDDDD8lll�
ICN Statistic� DA4FCCD� ��AF49� �??�D�

P-Value� 79A<DD9��D�<8lll� 7DADDDDD8lll� 7DADDDDD8lll�
IDX Statistic� DA��9C1� �AFDD?� 91?A<1�

P-Value� 7DA�9D18� 79AD�44��D<<8lll� 74ADC4F��D<?8lll�
RSX Statistic� �DA11FC?� CAD9<4� 19�9A4�

P-Value� 7<A4F?1��D��8lll� 7DADDDDD8lll� 7DADDDDD8lll�
THD Statistic� �DA�F?F� 4A��C4� �9<CA<�

P-Value� 79A4<F4��DD48lll� 7DADDDDD8lll� 7�A1?19��9DD8lll�
VNM Statistic� �DA�9CD�� �AD�CC� 4�A9DF�

P-Value� 7DAD4C���8� 71A9�<F��D��8lll� 7<A���4��D��8lll�
Notes: t/z statistics in brackets. * significant at 10%; ** significant at 5%; *** 
significant at 1%.
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Table 4: ARCH effect test
EWM �������4�����"� �74'��1<8�m� 1CA?99�]DADDDD^lll�
GXC �������4�����"� �74'�19F8�m� C<A<F?�]DADDDD^lll�
ICN �������4�����"� �74'��DC8�m� <4AF<9�]DADDDD^lll�
IDX �������4�����"� �74'�D198�m� �DA1DC�]DADDDD^lll�
RSX �������4�����"� �74'��1<8�m� �D?ACC�]DADDDD^lll�
THD �������4�����"� �74'��9�8�m� 41ACC9�]DADDDD^lll�
VNM �������4�����"� �74'�DC�8�m� <A�F?<�]DADDDD^lll�
Notes: t/z statistics in brackets. * significant at 10%; ** significant at 5%; *** 
significant at 1%.
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Table 5: Serial correlation test
Variable Q-Statistics on Raw data
EWM >7�D8�m� 1<A4D�1� ]DADDDDDDF^ll�
GXC >7�D8�m� 4FA<19�� ]DADDDDDDD^ll�
ICN >7�D8�m� ?�A4�F4� ]DADDDDDDD^ll�
IDX >7�D8�m� �DAF1CF� ]DAD���?41^ll�
RSX >7�D8�m� �<A14CF� ]DAD?1<FCD^�
THD >7�D8�m� 1<AD4<C� ]DADDDDDDC^ll�
VNM >7�D8�m� FADF��1� ]DA?�DFD9C^�
H0 : No serial correlation ��Accept H0 when prob. Is High [Q < 
Chisq(lag)]

�

Notes: Q-statistics in brackets. * significant at 10%; ** significant at 5%; *** 
significant at 1%.
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Table 6: The sample size and period of emerging market’s ETFs
ETFs Period Obs. Mean Std. 
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APPLICATIONS AND EMPIRICAL RESULTS
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Table 7: Test Results For 7 ETFs during 2008-2013 periods
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Table 8: Summary statistics of Unit-Root, ARMA, LM, and ARCH-LM tests for ETF 
returns

Code ADF ARMA AIC LM ARCH-LM
EWM �1�A9CC1<� 7�'�8� �AF<CFC?� DA�9?1<4� ���A�9C��

7DADDDD8lll�
GXC ��CA91�1<� 79'98� �AC�9�1� �A?�499F� �C1A�D91�

7DADDDD8lll�
ICN ��9ADCF�F� 7�'98� �AD14C4<� 9A<�D�9?� �<�A?4?C�

7DADDDD8�lll�
IDX ��<A1�1?<� 79'98� �A?9D1C9� �AF<<C1F� ??A?4�4�

7DADDDD8�lll�
RSX ��<A91CD�� 7�'�8� 9A?4�4DD� <AD�9C4C� ��FA1�1D�

7DADDDD8�lll�
THD �1DAF9149� 7�'98� �A<9F499� DADF�91F� �9CA�D4��

7DADDDD8�lll�
VNM ��1A9C1�D� 7�'98� �A1��<49� DA99F�C1� �FAC?11F�

7DADDD�8�lll�
Notes: t/z statistics in brackets. * significant at 10%; ** significant at 5%; *** 
significant at 1%.
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Table 9: Summary statistics of EGARCH model for ETF returns
Code EGARCH AIC ARCH-LM Log-Likelyhood
EWM 79'�8� �A4914�1� �A4C<4�

7DA�<�C8�
��1C9AC?4�

GXC 79'�8� �A99FDD1� 1A�C�<�9�
7DA��<D8�

��<F<A11C�

ICN 79'98� DA4FF?C?� FAC9D<�
7DAD��48�

��44?AF91�

IDX 79'�8� �A99FC4D� �AC<���
7DA��?18�

��D??AC<4�

RSX 79'�8� �AC11<1<� 9A�D44�
7DA�D�98�

��19�A<?F�

THD 79'98� �A999�C4� DA�C<?�
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VNM 7�'98� �A9?9944� �ADD�9F��
7DA?D?�8�
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Table 10: Summary of ARFIMA statistics

ARFIMA
ETFs ARMA d-coeff. (t-prob) AIC Log-likelihood
EWM 79'�8� DAD��4�7DA1<D8� �AF<<C??C�� ���<9A�1��C�
GXC 7�'98� �DAD4CC9���7DADFF8� �AC�FC<���� ����1AD1D9�
ICN 79'�8� �DADF4D�7DAD��8ll� �AD49��?�4� �?91A1D?C4��
IDX 79'�8� DA�99��7DA�148� �A?1DD�CC<� ��9F1A�CD4��
RSX 79'98� �DAD91F�7DA�FD8� 9A??�9C?D?� ���C1AD�F���
THD 79'98� DAD�?4�7DA?1D8� �A<9FFFCDF� ��?C9A��C4?�
VNM 7�'D8� �DAD�D1��?�7DA<C<8� �A19F�4<C9� ��99CA1�4D��
Notes: t/z statistics in brackets. * significant at 10%; ** significant at 5%; *** 
significant at 1%.
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Table 11: Summary statistics of ARFIMA-FIGARCH

ARFIMA-FIGARCH
ETFs d-coeff. (t-prob)

d-Arfima
(p,q) d-coeff. (t-prob)

d-Figarch
AIC Log-likelihood

EWM �DAD�9<�
7DA441F8�

79'D8� DACC19�
7DADDDD8lll�

�A4?�1�?� �C<DA�9<�

GXC �DAD?�9D9�
7DA�4CC8�

79'98� �AD�?�9C�
7DADDDD8lll�

�A94�9?4� ��?F<A4?1�

ICN �DAD1F<�
7DA11<18�

79'�8� DA?44D�
7DADDDD8lll�

DA4F<4F1� �911A1�<�

IDX DAD<<<�
7DA�FCC8�

7�'98� DA4CC4�
7DA�91<8�

�A949?�F� ����<A9?��

RSX DA�9CC�
7DA��448�

7�'�8� DA<FF��
7DADD198lll�

�AC44��1� ��F14AF9?�

THD DAD�CF�
7DA?F�<8�

7�'�8� DA?��D�
7DADDD�8lll�

�A91141?� ��111A�94�

VNM �DAD9C�F��
7DA1FFD8�

7�'�8� DA91D1<4�
7DADD�18lll�

�A9<141�� ��9D�A9<9�

Notes: t/z statistics in brackets. * significant at 10%; ** significant at 5%; *** 
significant at 1%.
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Table 12: Summary statistics of ARFIMA-HYGARCH

ARFIMA-HYGARCH
ETFs d-coeff.

d-Arfima
(p,q) d-coeff.

d-Figarch
Log Alpha (HY) AIC Log-likelihood

EWM �DAD�19�
7DA4<��8�

7�'�8� �AD914�
7DADDDD8lll�

�DADDFD�
7DA999C8�

�A4?D�DD� �C?FA9D9�

GXC �DADC<1<C�
7DAD�1�8�

79'98� �A�����F�
7DADDDD8lll�

�DADD<94F�
7DA149�8�

�A91???�� ��?F9A�4?�

ICN �DAD9F��
7DA4FF98�

79'98� DA?�F?�
7DADDDD8lll�

DAD��4�
7DA<C�?8�

DA4FC1<?� �919A4FD�

IDX DADCDC�
7DA�91C8�

79'98� DAFD4C�
7DADDDD8lll�

�DAD9<1�
7DA�D?F8�

�A944�<D� ����?A�<4�

RSX DA�9FD�
7DA�11C8�

7�'98� DA<D�D�
7DADDDD8lll�

�DAD�F<�
7DA19DF8�

�AC4<4?D� ��F14A9D4�

THD DAD�C��
7DA?C9D8�

7�'�8� DA4C94�
7DADD�D8lll�

DADDD9�
7DACC9�8�

�A91<�?C� ��119AF�<�

VNM �DAD44D?<�
7DA9D?�8�

7D'�8� DADC�1FF�
7DA4��18�

DA<<<<F4�
7DA41��8�

�A9<1C�1� ��9D�A4F9�

Notes: t/z statistics in brackets. * significant at 10%; ** significant at 5%; *** 
significant at 1%.
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Table 13: Comparison and forecast evaluation of various models for 6 emerging ETFs
ETFs EGARCH ARFIMA ARFIMA-FIGARCH ARFIMA-HYGARCH

AIC
EWM �A4914�17l8� �AF<<C??C�� �A4?�1�?� �A4?D�DD�

GXC �A99FDD17l8� �AC�FC<���� �A94�9?4� �A91???��

ICN DA4FF?C?� �AD49��?�4� DA4F<4F17l8� DA4FC1<?�
IDX �A99FC4D7l8� �A?1DD�CC<� �A949?�F� �A944�<D�

RSX �AC11<1<7l8� 9A??�9C?D?� �AC44��1� �AC4<4?D�
THD �A999�C47l8� �A<9FFFCDF� �A91141?� �A91<�?C�
VNM �A9?99447l8� �A19F�4<C9� �A9<141�� �A9<1C�1�

Log-Likelihood
EWM ��1C9AC?4� ���<9A�1��C� �C<DA�9<� �C?FA9D97l8�

GXC ��<F<A11C� ����1AD1D9� ��?F<A4?1� ��?F9A�4?7l8�
ICN ��44?AF91� �?91A1D?C4�� �911A1�<� �919A4FD7l8�

IDX ��D??AC<4� ��9F1A�CD4�� ����<A9?�� ����?A�<47l8�

RSX ��19�A<?F� ���C1AD�F��� ��F14AF9?� ��F14A9D47l8�

THD ��4DCA9<�� ��?C9A��C4?� ��111A�94� ��119AF�7l8�

VNM ���9�A��9� ��99CA1�4D�� ��9D�A9<97l8� ��9D�A4F9�
Note: (*) indicate that the statistic choose the model among the competing models.
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ABSTRACT
�
Purpose: This research first aimed to study the correlation between call-center employees’ 
work stress and job satisfaction. Furthermore, it studied whether the introduction of 
integrated scheduling system influence employees’ work stress.

Design/methodology/approach: The research subjects were call-center employees at one 
Telecom company. After questionnaires collection, all samples conducted statistical analysis 
on the verification of reliability, validity, as well as cause and effect. There were total 400 
questionnaires issued and 308 ones returned, namely the valid response rate was 93.84%. 
The collected data were analyzed with various verifications methods, such as factor analysis, 
canonical correlation analysis and multiple regression method.

Findings: (1) There was a significant correlation between integrated scheduling system and 
work stress; (2) There was a significant correlation between integrated scheduling system 
and job satisfaction; (3) There was a significant correlation between call-center employees’ 
work stress and job satisfaction.

Originality/Value: Our findings serve as the quantitative basis for the Telecom company to 
implement its proper strategies to improve its employee’s satisfaction as well as their 
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cohesion to the organizational objectives and development. 
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The analysis between integrated scheduling and work stress
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ABSTRACT

Information security, a field of concepts and techniques for achieving security properties 
(e.g. confidentiality, integrity, and availability...etc.), is of great importance in the 
technology-advanced world. Furthermore, our critical dependence on highly distributed 
networking systems means that accurately assuring the security of such systems is really 
essential since the isolation is not possible (Lipson and Weinstock, 2008). Generally, the 
software is often designed and developed without security being in the mind of the developers 
(Viega and McGraw, 2001). As well known, malware infection continues to be the most 
commonly seen attack but few organizations establish and implement the secure System 
Development Life Cycle (SDLC) to protect their information assets (Martin and Rice, 2011).
Therefore, software security should be further emphasized, and a formal development 
framework is necessary.

The production of a software system is usually conducted through the SDLC (Moore,
2008). However, in spite of adoption of well-planned SDLC process, many developed systems 
are still not free from security concerns. Hence, security concerns must be considered during 
every phase of software development, from requirement fetching, design, implementation, 
testing until deployment (Devanbu and Stubblebine, 2000). 

From the perspective of software development, pattern or design pattern is a written 
document that describes a general solution for a frequently occurred problem. A problem and 
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its general solution are combined as a problem-solution pair and its common factors lead to 
patterns. Software designers can refer to these design patterns to find proper solutions for 
their systems.

Security patterns address security issues at widely varying levels of specificities ranging 
from architectural-level patterns involving the high-level design of system to the 
implementation-level patterns providing guidance on how to implement portions of functions 
or methods in the system. Many different classifications of them are developed in the existing 
studies, such as aspect types (creational, structural, or behavioral), abstraction level 
(network, host, or application) (Konrad et al., 2003), and function types. However, a standard 
procedure of using these security patterns seems still unavailable.

For easy understanding and convenient communication, patterns are designed with fixed 
formats that provide systematical information to adopters. According to Pattern-Oriented 
Software Architecture ((��E�3�

�et al., 1996), the general pattern format is described in 
the following Table 1. Based on the security patterns, we have figured out the initial 
procedure of secure software development.  
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Until now, we still continue improving this procedure. Moreover, the practical test is
under preparation. That is, we will adopt this method to assist in the development of a 
software system at a case institute and then analyze the efficiency of this proposal. Moreover, 
we will also derive the managerial insight to enhance our contribution.
�
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ABSTRACT 

 
In order to evaluate the quality of open access journals, this paper proposes a subjective 

and objective attribute value integrating evaluation approach. According to the respective 
characteristics of the different subjective attributes, the appropriate linguistic evaluation sets 
are designed for assessing the journals. The basic linguistic evaluation set is designed, based 
on which various linguistic evaluation terms from different sets are all transformed into the 
fuzzy sets over it. Thus, various linguistic evaluation terms with different granularities are 
comparable, and ready for further integration. With respect to the objective attributes, after 
normalizing their attribute values, fuzzy operations are conducted to transform them into the 
fuzzy sets over the basic linguistic evaluation set. Thus, the subjective and objective attribute 
values are all transformed into the same format and can be integrated for calculating the 
overall values of the journals. Finally, an example is used for illustrating the proposed 
approach. 
 
Key Words: Open access journals; Subjective attributes; Objective attributes; Integrating 
evaluation; Linguistic evaluation; Ranking 
 

INTRODUCTION 
 
Open access journals are playing increasingly important roles as the new bridge for 

knowledge dissemination. Compared with the traditional journals, the open access journals 
show some new features, such as link indicator (number of links by other papers) that is 
unique in the network environment, and downloads[1]. Especially some specific aspects 
appear on the network, such as, the user effect, Web site interaction (stability, ease of use and 
security) and network marketing [2]. In [3], communication quality of the open access journals 
is considered the unique and important feature that is different from the paper journals. 

 
It is noticed that these new features present the unique properties of the open access 

journals, and some of them need to invite experts to give subjective evaluations [4]. In 
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addition, the specific meaning and characteristics of these features can only be accurately and 
fully reflected by linguistic terms given by the experts [5, 6]. In this paper, the evaluation on the 
quality of the open access journals is considered as a multiple attributes decision making 
problem with the subjective attributes and the objective attributes. However, the research on 
evaluating the quality of the open access journals with the subjective attributes and the 
objective attributes falls behind. There is rare research on quantifying the evaluation 
information against the subjective attributes. In [3], the linguistic term set {“better”, “good”, 

“fair”, “poor”, “worse”} is used for evaluating the stability of web site, while the linguistic 
term set with “have” and “none” is used for evaluating the individuation attribute. However, 
there is no approach that is proposed to aggregate the various linguistic terms with different 
granularity. 

 
On one hand, different linguistic term sets are used for different subjective attributes and 

they are not comparable. So, it is necessary to aggregate different linguistic terms from 
different sets to obtain the overall evaluation against the subjective attributes. On the other 
hand, in [7] it is suggested that some objective and quantitative attributes should be 
considered as well as the subjective ones when evaluating the open access journals. In 
addition, different objective attributes are often of different dimensions and are not 
comparable directly, which need normalization process to convert them into comparable data 
[8,9].  Furthermore, how to integrate the subjective linguistic evaluation information with the 
objective evaluation information is still an urgent problem to be solved.  

 
With respect to the subjective linguistic information and the objective information in 

evaluating the open access journals, this paper presents a multiple attribute decision making 
integration approach. The organization of this paper is as follows: section two describes the 
problem focused. Section three proposes the approach to integrating the subjective linguistic 
evaluation information with the objective evaluation information so that the overall values for 
the open access journals would be obtained. Section four gives an illustration example, and 
section five summarizes the whole paper.  
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FOR INDUSTRY SALES FORECASTING PROBLEM 
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ABSTRACT 

Purpose : The purpose of this paper is to present the development of a novel intuitionistic fuzzy 
seasonality regression (IFSR) with particle swarm optimization (PSO) algorithms to accurately 
forecast industry sales for printing and writing paper, which are typical seasonal time-series 
data.

Design/methodology/approach : In this paper, the authors develop the intuitionistic fuzzy linear 
regression (IFLR) with spreads unrestricted to correctly approach the trend of seasonal 
time-series data when the decomposition method is used. Furthermore, PSO algorithms were 
simultaneously employed to select the parameters of the IFSR model.  

Findings : First, the fuzzy seasonality index, which can interpret the uncertainty of data, thereby 
enhancing the ability of the IFSR with PSO model to capture seasonal time series data patterns.
Second, the IFSR with PSO model, which is based on a proposed IFLR with spreads unrestricted, 
can efficiently capture the trends of data. Third, the PSO can effectively improve the 
performance of the proposed IFSR.  

Practical implications : Seasonal time series prediction is a critical topic and certain time series 
data contain uncertain or unpredictable factors. To handle such seasonal factors and uncertain 
forecasting seasonal time-series data, the proposed IFSR with PSO method effectively extends 
the intuitionistic fuzzy linear regression (IFLR).  

Originality/value : This study is the first attempt to use an IFLR method with spreads 
unrestricted and a fuzzy seasonality index to forecast seasonal time series data. The empirical 
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results of the proposed IFSR with PSO model revealed improved performance regarding 
forecasting accuracy, compared with the other methods. Therefore, the proposed IFSR with PSO 
model can efficiently provide credible values of prediction for seasonal time-series data in 
uncertain environments. 

INTRODUCTION 
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CONSTRUCTING A NOVEL PROCESSES FOR MEASURING THE 
OPTIMAL HEDGE STRATEGY IN EXCHANGE RISK FOR IT INDUSTRY

Yi-Hsien Wang*, Department of Banking and Finance,
Chinese Culture University, Taiwan

holland@mail2000.com.tw

Fu-Ju Yang, Department of Banking and Finance,
Chinese Culture University, Taiwan

Chun-Yueh Lin, Department of Banking and Finance,
Chinese Culture University, Taiwan

Rui-Lin Tseng, Department of Banking and Finance,
Chinese Culture University, Taiwan

Hsiang-Wen Hsieh, Department of Banking and Finance,
Chinese Culture University, Taiwan

ABSTRACT

Subject to the increase of the liberalization of financial markets, the performance of the business 
is significantly related to the market risk. Therefore, the company usually utilized high financial 
leverage of derivatives to hedge the risk. When the company chose different hedging instruments 
to faced a variety of exchange rate risk, therefore we employ the Multinomial Logistic-AHP to 
analyze the impact of various derivatives. Hence, the research summarized by the literature 
relevant factors affecting managers selected exchange rate hedging instruments, furthermore, 
using Multinomial Logistic Model and and further integrate AHP. Using Experts’ Questionnaires 
can test multi-level selection and hedging effect of different hedging instruments in order to 
calculate the hedging instruments and the multi-level factors of weights to understand the gap 
between the empirical results and practical operation. Finally, the Multinomial Logistic-AHP 
Model will sorted the weights to analyze. The research findings can be a basis reference for 
investors in decision-making.
�
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EMPIRICAL ANALYSIS OF INFORMATION EFFECT OF 
INDUSTRIAL INCIDENT IN THE CROSS-STRAIT DIVISION MODEL 

BETWEEN TAIWAN AND CHINA 

Yi-Hsien Wang, Department of Banking and Finance,  
Chinese Culture University, Taiwan 

holland@mail2000.com.tw 

Wei-Chuan Wang, Department of Banking and Finance,  
Chinese Culture University, Taiwan  

mark1682074@yahoo.com 

Wan-Rung Lin, Department of Banking and Finance,  
Chinese Culture University, Taiwan  

linyumiko@gmail.com 

Chia-An Yu, Department of Banking and Finance,  
Chinese Culture University, Taiwan 

ginayutw@hotmail.com 

Purpose: Recently, international trade has been deeply affected by the trend of industrial 
specialization, and it has been an important developmental strategy for multinational 
corporations to establish production base in oversea countries. Moreover, the shortage of 
raw materials, the increasing of wage, the price of lands, and the legal issues due to 
environmental conservation have made Taiwan lose its competitive advantage in labor- 
intensive industries. In order to pursue a bigger market, abundant resources, and lower cost, 
enterprises have gradually established production base in oversea countries. This study tries 
to analyze the explanatory variables which affect by cross-sectional regression analysis. The 
empirical findings perhaps can be a reference benchmark for Taiwanese companies in 
decision-making. 

Design/methodology/approach: The data sources used for this study investigates the listing 
companies in Taiwan. The data are sourced from TEJ. This study used GARCH 
risk-adjustment model to investigate Taiwanese listed companies in which industrial 
incidents once occurred in their China production base  from January 1, 2006 to December 
31, 2013, and aims to find out how their Taiwan headquarter companies’ stock prices react 
to those incidents and whether there are information asymmetry and conceal a reality or not. 
If the industrial incidents occurred period is too close, will choice the data which the first 
occurred. After deleting close period, he number of samples is 26. In addition, this study tries 
to analyze the explanatory variables which affect by cross-strait regression analysis. 
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Findings/conclusions: The empirical  results are expected the work on corporate research 
of information security event to provide more complete disclosure of evidence and may 
provide investors with security incidents while working as a reference for their relevant 
business investment, and benchmark for Taiwanese companies in decision-making. 
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INTEGRATED SCHEDULING OF MULTI-FACTORY SUPPLY CHAIN 
WITH SHIPPING INFORMATION

�
Xuting Sun, Department of Industrial and Systems Engineering,

The Hong Kong Polytechnic University, Hong Kong 
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S.H. Chung, Department of Industrial and Systems Engineering, 
The Hong Kong Polytechnic University, Hong Kong 

mfnick@polyu.edu.hk

Felix T.S. Chan*, Department of Industrial and Systems Engineering,
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ERP RESEARCH IN IS FIELD: A MULT-DIMENSIONAL REVIEW 
��

Wei-Hsi Hung, National Chung Cheng University, Taiwan ROC 
fhung@mis.ccu.edu.tw 

Chieh-Pin Lin, National Chung Cheng University, Taiwan ROC 
jayben55@gmail.com 

��
ABSTRACT 

Purpose: The goal of this study is to gain a better understanding of the citation, publication, 
and productivity situations about ERP in the information systems (IS) field in the past from a 
multi-dimensional view. 

Design: This study used 81 journals as data sources to analyze the number of citations and 
authorships of ERP articles. The time span of this study was from January 1997 to May 2012. 
We selected the articles by using the Web of Science (WOS) database, which resulted in a 
total of 674 records. 

Findings: We reported the 14 most frequently cited articles and the number of citations, the 
ranking of authors, the key words, the distribution of academic institutions and their 
geographical locations. We also sorted out the rankings of journals and scholars based on 
the number of ERP articles published during the time span. 

Originality/value: Most literature review studies in the past are insufficient to answer what 
journals or authors publish more ERP articles, what ERP articles are highly cited, and what 
future research directions of ERP are. This study answers these questions. 
�
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A HYBRID GENETIC ALGORITHM FOR OPTIMIZING CUTTING PATHS 
OF OPEN AND/OR CLOSED CONTOURS

Moon-Kyu Lee, Dep’t of Industrial and Management Engineering, 
Keimyung University, Republic of Korea

moonkyu@kmu.ac.kr 

ABSTRACT 
�
The cutting path optimization problem concerned in this paper is to optimally determine a cutting 
sequence of parts nested on a stock plate in each of which a set of open and/or closed contours are 
enclosed. Each of the contours is assumed to have a finite set of vertices which are candidates for an 
entry point of cutting. Therefore, a cutting sequence of the contours on the stock plate and their entry 
points need to be determined simultaneously for the optimization problem such that the total 
non-productive traveling distance of a cutting torch is minimized. To solve the problem, a hybrid 
genetic algorithm is presented incorporating the r-Opt heuristic for achieving a local optimal 
sequence of parts and a dynamic programming algorithm to determine the optimal entry points of the 
contours. The computational results indicate the effectiveness and robustness of the hybrid genetic 
algorithm in that an exact optimal solution was always produced utilizing a shallow local search for 
the r-Opt heuristic. 
�
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ABSTRACT 
�
In our daily life, people often used forecasting techniques to predict weather, stock, economy and 
even some important KPI like GDP, CPI, exchange rate, and so forth. Therefore, forecasting 
method has recently received increasing attention. The ability of forecasting precisely can help 
policy maker to make appropriate decision or strategy to deal with variation in the future.  
In recent years, there are many researchers using fuzzy time series method to forecast because of 
its capability of dealing with vague data. But the traditional fuzzy time series forecasting method 
ignored the frequency of fuzzy transactions. Therefore the influence of some forecasting rules 
which are seldom happened will be more serious and cause inaccurate estimated result.  
In this paper, we present a fuzzy frequency-based forecasting model which is enhanced from the 
traditional fuzzy time series forecasting sequence. Beside, we consider the impact of frequency in 
building fuzzy relation and wish this proposed model to forecast more precisely.  
�
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�
ABSTRACT�

�
Time series usually oscillate between likely trends in nature. Although high order 

fuzzy logical relationship may capture trends in time series, it still cannot precisely predict 
the situation which cannot find the same FLR in training data. Even if we can find the same 
FLR, it doesn’t mean that the linguistic class will be the same.  Therefore, in the steps of 
fuzzification and rule establishment we not only use the larger membership degree be a 
linguistic class, but also take the smaller one into consideration and separate it into major 
and minor linguistic class. Finally we use KNN method to search the similar FLR. However, 
in time series, sometimes the best order which is quite large will lead to inconvenience in 
practice. In order to use the shortened order but also keep the high accuracy, we proposed 
the concept of minimum recent orders (MRO) using the uniqueness of LHS and consistency of 
RHS to find the MRO in each record in the training data to early predict the result.     
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FORECASTING HIGH ORDER FUZZY TIME SERIES WITH  
MINIMUM RECENT ORDERS 
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DECISION OF PROPER ECONOMIC ANALYSIS METHODS FOR 
THE INNOVATION INVESTMENT 

�
Ilgeon Yoo , Hongik University, Seoul, Korea 

�
ABSTRACT 

�
Economic analysis is one of the necessary steps for the successful commitment of the  
innovation investment. However, there are so many different economic analysis methods  
that engineers are very confused which to choose and apply for their own projects. For  
this problem, this paper will present all the present economic evaluation methods in  
practice with their meanings and characteristics, and will find out valuable methods by  
use of classification and analysis. So that this will lead decision makers feel easy when  
they choose the proper analysis method and help to the right economic decision for their  
innovation investment.  
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DETERMINATION OF SOFTWARE RELEASE TIME WITH ERROR 
COUNT AND TESTING TIME 

Young K. Yoo, Department of Business Administration, Halla University, South Korea 
ykyoo@halla.ac.kr 

ABSTRACT 

Purpose: This paper presents a method to determine the software release time with two decision 
criteria, the major errors corrected and the testing time elapsed. Under the policy, the software 
is tested until a predetermined number of major errors are corrected or some length of testing 
time elapsed, whichever comes first. Then the software is released. 

Design/methodology/approach: The errors in software are classified into two types, major or 
minor errors. The expected total lifecycle cost of correcting major and minor errors during test 
and after release is derived based on a software reliability growth model. The optimum values of 
policy variables that minimize the total cost are explored. 

Findings: A stochastic cost model is obtained to find the optimum software release time. The 
proposed policy has some relative advantages than other policies that use only one decision 
variable. The optimal values of policy variables can be obtained by solving equations. 

Research limitations/implications: The presented model is a conceptual approach for deciding 
the software release time. The software lifecycle is assumed infinite.  

Practical implications: The software developer can use the presented model to determine the 
cost optimal software release time.  

Originality/value: This paper presents a new approach to the area of the optimum software 
release model. 
�
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WEIGHTED AVERAGE OF TRIANGLE FUZZY NUMBERS 

Kuk Kim. Department of Industrial Management Engineering,  
Seokyeong University, Korea 
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ABSTRACT 

� The weighted average is widely used. In this paper, when data values and their weights 
are triangle fuzzy numbers, we explain to get the weighted average by algebraic approach. 
Three corner points of fuzzy weighted average can be obtained algebraically by simple 
methodA� �
�
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gA m� ]A4'� A<'� AC^'� �
gA � m� ]A1'� A?'� AF^� �
�� 9

gA � m�

]A<'�AF'�AC4^'�I
���G�66:�I�
����'� �
gW � m�]A1'�A<'�AC^'� �

gW � m�]A9'�A1'�A?^'��
�� 9
gW � m�]A�'�A�'�A9^A� �

�
� � � � 	��
��;�� Tg � m�]A1?9?'�A?49F'�AFC^�������I
�

����:���E���3
��G�	�*����A�
�
Table 1.����E����
�
���G�1����
�����

���
�

Required
ai, wi

Combinations,
∑ai wi

------
∑wi

FWA

Wrong case
assuming 
increasing 

function of w

Wrong case
assuming 

decreasing 
function of w

t1

a11 =.5
a21 =.4
a31 =.7

w1 ={.4, .9}
w2 ={.3, .6}
w3 ={.1, .3}

.4875
.53

.4636
.5

.4923
.52
.475
.5

		min{ }= .46
36

		.4875     	 .5

t2

a12 =.7
a22 =.5
a32 =.8
w12 =.7
w22 =.4
w32 =.2

.6538 same to left same to left same to left
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Required
ai, wi

Combinations,
∑ai wi

------
∑wi

FWA

Wrong case
assuming 
increasing 

function of w

Wrong case
assuming 

decreasing 
function of w

t3

a13 =.9
a23 =.8

a33 =.95
w1 ={.4, .9}
w2 ={.3, .6}
w3 ={.1, .3}

.8688
.885
.85

.8654

.8808
.89

.8656
.875

		max{ }= .89 		 .875 	 .8688
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ABSTRACT 

This paper deals with the vehicle routing problem with time windows (VRPTW).  The VRPTW 
routes a set of vehicles to service customers having earliest, latest service times.  The demands 
are served by capacitated vehicles with limited travel times to return to the depot.  The purpose 
of this paper is to develop an algorithm that uses the modified push forward insertion heuristic 
(MPFIH), a �-interchange local search descent method (�-LSD) and a genetic algorithm to 
solve VRPTW with multiple objectives.  The first objective aims to determine the minimum 
number of vehicles needed and the other is find the solution that minimize the total travel times.  
A set of well-known benchmark problem are used to compare the quality of solutions.  The 
results show that the proposed algorithm provides effective solution compared with best found 
solutions and better than the other heuristic used for the comparison. 
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ABSTRACT 

This paper aims to construct a monotonicity constrained nonlinear regression model based 
on Support Vector Machines (SVMs). In many application areas of machine learning, there 
exists prior knowledge concerning the monotone relations between the response variable and 
some of the predictor variables. Monotonicity may be an important model requirement with a 
view toward explaining and justifying decisions. Therefore, in the study we propose a 
monotonicity constrained Support Vector Regression (SVR) model that incorporates in the 
monotone nature of the problems. A quadratic programming problem in the dual space is 
developed similar to its SVR predecessor. When applied to some synthetic data sets, the 
proposed method shows advantages and promising results. 
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ABSTRACT

Purpose: This paper presents the design and development of an intelligent condition-based 
key machinery assets maintenance management system for the textile industry using artificial 
intelligence (AI) and smart sensor techniques. Effective machinery assets maintenance 
management is very important for textile enterprises because it improves product quality and 
production output, optimizes manufacturing schedule, and reduces the probability of a 
sudden asset breakdown.

Design: An intelligent condition-based key machinery assets maintenance

Methodology: management (ICKAMM) system is proposed to obtain data, such as

Approach : real-time asset condition status from different types of sensor devices (e.g., 
infrared temperature, accelerometer, and optical sensors), and to monitor the current and/or 
predict the future states of an asset and thus provide recommendations for maintenance 
actions and operational decisions. The system uses AI techniques in managing, filtering, and 
analyzing the captured data to detect anomalies and predict future states of an asset for 
recommending maintenance actions and operational decisions.

Findings : The system prototype is being developed and evaluated in a real-world setting to 
enable companies to take remedial measures for optimizing manufacturing and maintenance 
schedules, detect anomalies, report potential problems, recommend maintenance and 
operational procedures, provide accurate assets condition status reports, and ultimately 
improve total business performance. The use of sensor devices in severe working conditions 
of production would be a real and practical challenge in condition-based assets maintenance 
management.

Originality: The proposed system framework for machinery health monitoring

Values : provides a flexible environment to integrate different types of sensor devices for the 
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real-time monitoring of the key components of the machinery of a production system. It also 
facilitates the development of customized maintenance management applications for the�
needs of different production systems.
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Figure 1: Framework of the ICKAMM System 
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Figure 2: Smart Sensors Used in a Key Asset Component 
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Figure 3: Real-time Asset Condition Data Acquisition System 
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ABSTRACT 
�
An internal benchmarking concept was introduced as alternative method to assess production 
process performance (Hopp and Spearman, 2008). A popular benchmarking approach inquiries 
information related to interest performance indicators from external organization/department. 
The main obstacles of applying typical benchmarking approach are a collaboration from the 
external organization and a reliability of received performance indicators.  In contrast, internal 
benchmarking compares the actual production process performance with management theory. 
The internal benchmarking approach develop two area of production process performance: 1) 
good region and 2) bad region.  Based on three basic production performance measures, 
production rate, time-in-system and level of work-in-process, overall performance of production 
line can be categorized into either good region or bad region. When the production line 
performance falls into bad region, it means that the production line must be improved 
immediately. However, the concept of internal benchmarking by Hopp and Spearman does not 
mentioned about multi-product production line.  

As a result, this research intend to extend the concept of internal benchmarking for multi-
product type of production line and uses an extended internal benchmarking model as process 
monitoring indicator in order to prevent the overall performance of production line falls into a 
bad region. Two main factors are added into the current original model: 1) Multi-product 
production line 2) Independent failed events such as breakdown or yield drop of individual 
workstation.  According to the experimental data, by tracking individual product performance 
(WIP, throughput rate and cycle time) of the multi-product production line, undesirable event 
which lead to performance deterioration can be detected faster than monitoring individual 
workstation. In particular when the undesirable event occurs at the low demand product (less 
machine time). In addition, this research has confirmed that the concept of internal 
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benchmarking can be adopted as process monitoring indicator. Future integration with trend 
analysis can be included to speed up detection time. 
�
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ABSTRACT�

�
Recently, there are a rapid growth in pharmaceutical industry due to the increase awareness in 
health issues. The stock keeping unit (SKU) has increased in particular in supplementary 
medicine like vitamin. As a result, production planning in pharmaceutical has to deal with 
variety of products, shorter lead time and smaller lot size. In general, process of pharmaceutical 
industry is a flow shop where major processes are measuring, mixing or blending and 
packaging. In order to handle product variety and rush/priority order (shorter lead time), 
production planner needs a decision support system to assist him/her in certain scenarios of 
alternatives in planning. This research proposed a prototype of a decision support system in 
evaluating planning alternatives where they have identified in three main scenarios 1) 
Estimation of Completion time without changing current production schedule 2) switching order 
priority (or sequencing) 3) increasing resources such as overtime or extra worker. In addition to 
decision support system, the process monitoring has been found to be vital to production planner 
to adjust the current production plan to align with the recent issues in production floor. In the 
case study where the prototype of decision support system has been tested, process monitoring 
helps increasing awareness in production status to planner so he/she can quickly modify 
production plan or adjust priority before problems start to accumulate that often force planner 
to choose a costly way to response to the problems
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ABSTRACT 

�
Gambling is a crucial issue ethically. Many researches in the US noticed that many problem 
gamblers came from Nevada. Recently, Asian countries also start to emphasize the 
pathological issues. They are crime, family problems, and new generation issues. The present 
study will adopt the Analytical Hierarchy Process, and develop an expert questionnaire to 
survey police generals, experts among Taiwan. The above three main factors, and sub-factors 
may be concluded bellowed. The present study will also survey the valuable ethical opinions 
from police generals and experts in China. After that, it will compare the advantages of 
legalized casino and various disadvantages from illegal gambling (concentrating on the on-
line gambling behaviors).The present study plan to adopt the Analytical Hierarchy Process 
Method, especially, this method is quite ideal for evaluating the real world today since it 
consist of a set of complex interrelated issues .  

The expected contribution of this research is trying to conclude the significant factors of the 
illegal casino (or gambling) and its ratio. Hopefully, it will contribute to the development of 
the future Gaming Industry in Taiwan.
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Yin-tsuo, Huang, Department of Hospitality Management,  

Toko University, Taiwan ROC 
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Toko University, Taiwan ROC 
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�
ABSTRACT 

�
Most leadership theories focus on leader's development. However, in reality, the led is also 
very important in the leadership process. Development relates to ensure the individual to 
grow in the skills, knowledge, and abilities to perform at leaders’ highest possible level now 
and for the future. The topic area of the relationships among leadership styles, subordinate 
maturity, and information distinction was identified because it is a practical problem and 
personal experiences occurring in multinational corporations. Some questions to be 
answered through this critical analysis of the literature are: (1) What are the effective 
leadership styles in the leader-member and member-member relationships? (2) How do the 
subordinates react to leaders’ managerial style? (3) What are the relationships among 
leadership styles, subordinate maturity, and resulting information distinction? (4) What kinds 
of information distinction effects the relationships between leadership styles and subordinate 
maturity? (5) Where do leaders and subordinates can get information, and how? (6) In what 
areas are leaders’ or subordinates’ knowledge weakest, and how can they get others to prove 
the information they need? (7) How important is that information to the subordinates? (8) Do 
the leaders keep too much information for their subordinates because it is inconvenient? The 
main purpose of this review is to explore the theoretical and empirical literature about the 
relationships among leadership style, subordinates maturity, and information distinction 
implications in multinational Taiwanese organizations to identify areas of future scholarly 
inquiry. 
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INTRA-ORGANIZATIONAL KNOWLEDGE TRANSFER 
MECHANISMS FOR OPEN INNOVATION 

�
Kuo-Nan (Nick) Hsieh, College of Management, Yuan Ze University, Taiwan, ROC 

knhsieh@saturn.yzu.edu.tw 
�

ABSTRACT 

This study uses a case study design to investigate the questions of how firms use different 
types of knowledge transfer mechanisms within their firms to contribute to new service 
development. Empirical evidence was drawn from case studies of the development of two e-
commerce services (i.e. the online shopping with pick-up at store service and the multiple 
media kiosk service) developed by convenience store chains in Taiwan. The present study 
found that case companies used a higher degree of information richness mechanism for 
transferring knowledge (regular meetings at different levels) to discuss new project 
requirements and to assess potential problems within a department and across departments. 
Moreover, the present study also found that multiple mechanisms for transferring knowledge 
are used between the head office of a case company and each convenience store before the 
launch of the new service launch at all the stores. Case companies used a lower degree of 
information richness mechanism for transferring knowledge (e.g. internal announcements 
and an operation manual) to quickly inform store staff and correspondingly adopted a higher 
degree of information richness mechanism for transferring knowledge (training by 
supervisors) to empirically teach store staff and confirm that they could operate the new 
service accurately. In conclusion, the present research used the concept of information 
richness to operationalize the capacity of knowledge transfer. Thus it offered a better 
understanding of the adoption of different degree of information richness mechanisms for 
knowledge transfer within case companies in different stages of new service development to 
contribute to innovation activities. 
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ABSTRACT

Within the context of recent business environments featuring more customer & client centric 
business, energy & resource efficient business, and the new innovative convergence between 
manufacturing and services, the “manufacturing” and “service” sectors are no longer 
separate from each other. Over the last two decades, scholars have studied the subjects 
related to the convergence of manufacturing and service business. Thanks to this effort, we 
have better understanding of the new concepts such as Product-Service System (PSS), 
Servitization, Productization, and Service Science Management and Engineering (SSME), 
Service Design etc. Each term has slightly different meaning; the core objective is to make 
businesses profitable, competitive, and innovative.

Although prior studies can give us good motivation and useful research foundations from 
which to investigate innovative business practices in the new era, it is arguably difficult for 
companies to apply the findings of these studies to current business practices. This is due to 
the insufficient clarification of key concepts, the lack of differentiation from general pure 
services, lack of case research or data analysis with fundamental understanding, and the lack 
of useful business models with the core PSS characteristics. Thus, this study aims to explain 
key characteristics of PSS and analyze the strategic benefits and potential of PSS. This 
research was conducted with the help of over 200 PSS like business cases from all over the 
world. To conclude, we try to propose a sustainable, real world PSS business model.
�
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TOWARD AND INTEGRATIVE MODEL OF EXPATRIATE 
ADJUSTMENT: ANTECEDENTS, MEDIATORS, AND CONSEQUENCES 
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wuleliyu@gmail.com
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alfiyatul.qomariyah@gmail.com 

ABSTRACT
 
Purpose: This study aims to develop a research model that can integrate antecedents, mediators, 
and consequences of expatriate adjustment. 

Design/methodology/approach: This study used Meta-Analysis to collect data from 140 studies 
during 1988-2013. Comprehensive Meta-Analysis software was adopted to integrate the study 
results buy calculating the correlation coefficients.

Findings: Based on the results of Meta-Analysis, the results indicated that while cross-cultural 
competences have positive effects on expatriates’ dynamic competence, mainstream culture 
identification, perceived host attitude toward expatriate (PHATE) and expatriate adjustment, the 
degree of work role demands may have negative effects on these factors. Furthermore cross-
cultural dynamic competences, mainstream cultural identification, and PHATE had positive 
effects on expatriates’ effectiveness.

Research limitation/implications: The main limitation of this study is that this study applied 
meta-analysis method collecting data from many different studies that may have different 
measurement scales. This may create variations which may result in insignificant results.

Originality/value: This study developed a comprehensive research model and eight research 
hypotheses of expatriate adjustment and effectiveness that can be very useful for future focus.
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The Effects of Cross-Cultural Static Competence and Work Role Demand on Cross-Culture 
Dynamic Competence 

	�*��� �� ���I�� ���� 3�����
��:�
�� �������� G��� ���� 

G���
E�� �G� E�����E�������� ����
E�
E�3B���
E����
��I��%��������3�
���
�E�����E���������:
�3
E�@��
�*���A�#�

������3��
�@������
�G� E�������
�
� E��GG
E
�
��� �3�
�� B��@
���� ����
��'� ���� �������� ���I� ����� �@������ @��
�*���� �G�
E�����E�������� ����
E� E�3B���
E��� ��@�� B��
�
@�� 

G���
E��� �
� E�����E�������� �:
�3
E�
E�3B���
E
��� 7�mDA94C8A� � (����� �
� ���� E�
���
�� ��� ������� *:�  
B��:� �
�� ;
���
� 7�DD�8'� ����
�����
�
��
B������3��
�3��GG�E�� �
6��A�	����� ������������ ��BB������*:�C4c�E�
G
��
E�� 

���@���
I
���
�
�6����@�����A��������3���'�����>�@�����
���
��������
���
��V�����@����A����3��
�����������


G���
E���
�

G
E�
��:���������
�����G��3�����@��
�
E������
*��������G�E���������������
�G��3�����
��3B�

�� ������A� 	����G���'� �:B�����
�� �� 
�� ��BB�����A� �
� E�
����:'� I��%� ����� ��3�
�� ����

����
@��

G���
E����
�E�����E���������:
�3
E�E�3B���
E
���7�m�DA�9�8A�	����G���'��:B�����
����

����BB�����A�

Table 1�$�����
��:�
����������G���������E���������:
�3
E�E�3B���
E���@��
�*����
�

�:BA� 5��
�*���� k 	�����
�GG�E���
6��O�C4c�
��
G
��
E���
���@���

��������
�
�:�

�
��B�
��
�� !�B�
��
�� ����
��� n r  ��� #��� B�@����� ��
��V����� >�@����� ���V������

H1
Cross-cultural static 
competences (MPQ)

Cross-cultural 
dynamic competences 14 3723 0.359 0.330 0.387 0.000 34.53 130.300 90.023 

*� ������E������������
E�
E�3B���
E���7$�>8� ��
������GG
E�E:� �D� �?C4� DA1D4�� DA9<9�� DA19?�� DADDD�� �<AFFD�� C�A�DC�� CDA�����

E� ������E������������
E�
E�3B���
E���7$�>8� ��
����
�E�
��
�3� 1� �D�F� DA�9D�� DA�<��� DA�F<�� DAD���� <AF�D�� �DAC41�� <�A?�9��

H2 Work role demand
Cross-cultural 
dynamic competences 3 695 -0.231 -0.301 -0.159 0.040 5.99 6.431 68.902 

*� ;��%��������3�
�� ��
������GG
E�E:� 9� ?C4� �DA�9��� �DA9D��� �DA�4C�� DAD1D�� 4ACCD�� ?A19��� ?FACD���

The Effects of Cross-Cultural Static Competence and Work Role Demand on Cross-Culture 
Adjustment 
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H3 Cross-cultural static 
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ABSTRACT 
�
Purpose: This study aims (1) to investigate whether R&D alliances with different oriented 
motives tend to obtain different organizational capabilities and NPD performance; (2) to identify 
the interrelationships between motives of R&D alliance, organizational capabilities, and NPD 
performance; (3) to evaluate the moderating effects of environment uncertainty on the 
relationship between organizational capabilities and NPD performance.

Design/methodology/approach: This study used quantitative study with questionnaire approach 
to collect the data. The respondents were 124 firms from “The Largest 2000 Firms in Taiwan”.
SPSS software was used to analyze the results. 

Findings: The results indicate that stronger formation motives of R&D alliance will lead to 
better NPD performance and better organizational capabilities. Environmental uncertainty has 
the moderating effect that can reduce the positive effect of organizational capabilities on NPD 
performance. 

Research limitation/implications: Since previous studies have largely ignored the influences of 
organizational capabilities and environmental uncertainty on R&D alliance success the results 
of this study can provide important references for professional managers in the business sector
to develop a better operation mode of R&D alliance. These study results can also be very helpful 
for academicians to engage in further validations in this issue. 

Originality/value: This study examined R&D alliances with different oriented motives tend to
obtain different organizational capabilities and NPD performance. Furthermore, this study 
examined the moderating effects of environment uncertainty on the relationship between 
organizational capabilities and NPD performance.
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LITERATURE REVIEW

Interrelationship between Motives of R&D Alliance and NPD Performance 
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H1: Different oriented formation motives of R&D alliance will lead to different level of NPD 

performance.  
H2: The motives of R&D alliance are positively related to NPD performance. 

Interrelationship between Motives of R&D Alliance and Organizational Capabilities 
Obtaining from R&D Alliance 
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H3: Different oriented formation motives of R&D alliance will lead to different organizational 

capabilities obtaining from R&D alliance. 
H4: The motives of R&D alliance are positively related to organizational capabilities obtaining 

from R&D alliances. 

Interrelationship between Organizational Capabilities Obtaining from R&D Alliance and 
NPD Performance 
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H5: Organizational capabilities obtaining from R&D alliance have positive impact on NPD 

performance. 

The Moderating Effects of Environment Uncertainty 
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H6: The positive relationship between organizational capabilities and NPD performance will be 

weakened if the environment uncertainty is high. 
�

RESEARCH DESIGN AND METHODOLOGY 
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Factor Analysis and Reliability 
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BUILDING DISTINCTIVE INNOVATIVE CAPABILITY FOR SUPPLY 
CHAINS: THE ROLE OF RELATIONAL GOVERNANCE 

Eman Nasr, Laurier School of Business & Economics,  
Wilfrid Laurier University, Canada 

Hamid Noori, Laurier School of Business & Economics,  
Wilfrid Laurier University, Canada 

ABSTRACT 
 

What we know about innovation and the strategies adopted by companies seem to fall short of 
today’s dynamic competition rules. In this paper, we make a strong argument that this problem 
can be attributed to the failure to recognize the supply chain as the new competing and 
innovating unit. More specifically, companies that are under-performing seem to fall behind in 
building a collective capability for their supply chains to innovate. We define supply chain 
distinctive innovative capability as a high, effective and responsive ability of a competing supply 
chain to produce innovations. We proceed to practically ground this theory by using four case 
studies to highlight the significance of relational elements among partners in achieving this level 
of capability. 
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THEORETICAL FOUNDATIONS OF DISTINCTIVE INNOVATIVE CAPABILITY 
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Distinctive Supply Chain Capabilities 
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P1A Distinctive functional capabilities of SC firms will be translated into distinctive SC 
capabilities only if chain firms possess strong relational elements. The strength of the 
collective SC capability will be limited by the weakest relational link in the chain. 

Sustainable SC Advantage from Innovative Capabilities 
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P2A Distinctive SC capabilities will lead to sustainable SC advantage. Sustainable SC 
advantage implies both competitive advantage and collaborative advantage for all chain 
firms.
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P3A Distinctive SC innovative capability will lead to sustainable SC advantage. 

CASE STUDY METHOD 
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Within Case Analysis 
Case I: The automotive firm TMTV1 
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Case II: Cement Firm: CMNT 
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P6A Reciprocity is positively related to SC distinctive innovative capability. 
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P7aA Power imbalance is positively related to SC distinctive innovative capability. 
P7bA The relationship between power imbalance and SC distinctive innovative capability 

is positively moderated by the degree of network orientation. 



 
 

S6-113 

P7cA The relationship between power imbalance and SC distinctive innovative capability 
is positively moderated by the degree of reciprocity. 
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ABSTRACT 

A fast evolving, technology-driven modern society increasingly needs well-trained science, 
technology, engineering and mathematics (STEM) college graduates equipped with 
innovative problem solving and higher order thinking skills. It is believed that they can be 
trained by teaching them the adequate level of scientific knowledge such as facts, concepts, 
rules and procedures at their different learning stages. Researchers have developed 
classification schemes to define different types of knowledge and those schemes can help 
adequately implement the design of instructional educations with the proper scientific 
knowledge to be taught. Usually, declarative or factual knowledge, which can be learned 
through memorization, is believed to be taught first because without the factual knowledge 
higher levels of knowledge, like advance problem solving, cannot be acquired. Once facts are 
clearly learned, then concepts, which are groups of related ideas that have common 
attributes, can be understood easily. Then other kinds of knowledge such as rules, 
procedures, strategies, and so on can be obtained. Then the combination of all those types of 
knowledge can help person solve problems innovatively.  

Gamification refers to using game-like elements in non-game contexts to promote learning 
and engagement and help person engage in problem solving. It has been reported that these 
gamification techniques can help successfully deliver the different levels of knowledge. 
However, the gamification needs to be designed carefully to achieve the purpose. For 
example, people who lack the factual knowledge or an understanding of the basic concepts 
needed to perform certain procedures cannot be immersed into an educational game that 
focuses on teaching only the procedures. Therefore, the gamification techniques should be 
designed and developed to the right content at the right level.  

The goal of our proposed research is to design and develop game-based mobile educational 
apps that can help educators teach STEM curriculum requiring a lot of the factual knowledge 
such as facts, jargon, and terminology and the conceptual knowledge by providing the 
appropriate content at the different levels of learning in collaboration with STEM educators. 
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We believe these game-based mobile educational apps can help people successfully obtain 
the required knowledge and become well-trained STEM workforce with innovative problem 
solving skills in the future.  
�
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�
ABSTRACT 

�
Purpose: Entrepreneurs in northern sparsely populated areas face context-specific 
challenges, as they develop their businesses; this is due to limited resources, remoteness, and 
long distances. The purpose of this study is to describe and classify the main drivers and 
barriers these entrepreneurs have experienced before the establishment of the company and 
at the start-up stage. 

Design/methodology/approach: This is a sequential incident case study, focusing on sparsely 
populated areas in Northern Finland. The empirical data were gathered through semi-
structured interviews with 25 entrepreneurs. The interviews were conducted face-to-face 
during the autumn of 2013. Multiple perspectives were analysed and evaluated, using an 
inclusive process, and the main findings were summarised. 
Findings: As a result, both internal and external drivers and barriers faced by the 
entrepreneurs prior to establishment of the company and at the start-up stage were described 
and classified (specifically, internal drivers and barriers are person-based, and external 
drivers and barriers are environment-based). This case study also seeks to find drivers and 
barriers from the entrepreneur's perspective, in the context of northern sparsely populated 
areas. 

Research limitations/implications: This study is limited to interviewed case companies 
located in Northern Finland, to get an in-depth understanding of the phenomenon. 

Practical implications: Public business services can benefit from the results of this study 
when developing and tailoring their services. Also, the findings can be utilised by educational 
organisations located in northern sparsely populated areas, when encouraging students 
towards entrepreneurship. 
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Originality/value: The current literature provides only limited information about the drivers 
and barriers experienced by entrepreneurs in northern sparsely populated areas. The scope 
of this study is focussed on the stages prior to establishment and start-up.   
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ABSTRACT

The building type of Taiwan for satisfying people needs trend toward high, huge, compound 
and underground space. When the fire happened, the disables could hinder people from 
fleeing and taking refuge. How to help the disables take refuge is that the government should 
think and plan about. Based on the dangerous situation in the underground space, to stipulate 
appropriate strategy of taking refuge, to set administration modus operandi, and to publicize 
correct concept of fleeing and taking refuge, those would supplement insufficient situations of 
putting out the fire.

This research, by questionnaire investigation and statistical analysis, study the relative 
disables in underground space whose the connection between the cognition of disaster 
prevention and behaviors of fleeing and taking refuge. The result shows that "the latent 
physical and psychological situation" and "the latent taking refuge situation" could explain 
"the latent taking refuge situation in the underground space". Also "the latent taking refuge 
situation" is an important intermediary role. The relative disables indeed exist in general 
people by the structural equation model (SEM) analysis. When carrying on comparative 
analysis with man and women, men are "the relative disables"; when carrying on 
comparative analysis with age, 21~30 year old and 51~60 year old, those are "the relative 
disables".
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ABSTRACT

Already become Taiwan support the intersection of significant development and industry 
of economic system wholly service, as numerous trades stay out of service industry, a large 
number of manpower has poured into the value chain of the service industry even more. 

Pay attention to every manpower resources management topic of service industry seem 
important to become, manage the intersection of practice and subject circle must focus on. 

This research canvasses the relation between working pressure and labor service of the 
mood of the staff of service industry, through assumption that literature canvass derive, 
describe the intersection of sample and basic characteristic and become items of person who 
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concerned with by narrating statistics, relevant analysis, and then examine each assumption 
with structural equation modeling. 

The working pressure of the service industry of different nature really brings the 
influence of the difference. So the complete management system must lighten the staff's 
working pressure, and does not look at the industry for appropriate expressing and pressing 
and is managed with working properties, can dispel the burden of the labor service of mood 
at any time, and then improve the manpower quality of all service industries and create the 
high-quality competitiveness. 
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ABSTRACT 

Purpose: Healthcare organizations are under pressure to improve productivity and cut costs. 
One key element is human resource management, HRM. To evaluate operational HRM 
practices, it is necessary to have a model of these practices.  The purpose of this study is to 
describe a model of operational HRM in healthcare organizations. The special 
characteristics of healthcare organizations in the Nordic countries are presented. The model 
takes these characteristics into account. 

Design/methodology/approach: The study is based on literature review on operational HRM 
and special characteristics of healthcare organizations. The findings in literature review are 
analyzed in relation to the characteristics of healthcare organizations in the Nordic 
countries. Also the characteristics themselves are analyzed. 

Findings: Model of operational HRM in healthcare organizations is generated. The model is 
based on general operational HRM and it is developed further to fit to the special 
characteristics of healthcare organizations. Among other things, the model takes into account 
professional groups, costs, and software used in HRM in healthcare organizations. This 
article clarifies the role of operational HRM in healthcare organizations. 

Research limitations/implications: The paper is a literature review. The paper is limited to 
healthcare organizations; however the findings can be applied to other contexts. The model 
developed in this paper can be used in evaluation of operational HRM in healthcare 
organizations. Later studies should evaluate the model with empirical studies. 

Originality/value: Operational HRM is widely studied research area. However in healthcare 
organizations operational HRM is not widely studied. In healthcare organizations HRM 
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studies have focused on productivity instead of, for example, resource allocation. This study 
clarifies the benefits of well managed operational HRM.  Understanding the value of 
operational HRM in healthcare organizations can result into better productivity, job 
satisfaction and cost reduction. 

Keywords: ������E���� ����
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ABSTRACT 
 

Micro, small, and medium enterprises (MSMEs) play a significant role in strengthening 
the national economy in a worldwide scale. However, in the near future the competition between 
MSMEs and corporation will be more intense than ever. Therefore, MSMEs need to grow and 
develop competitive advantages. These advantages could be achieved if the organizations 
succeed to improve their performance and ability to innovate. This research aims to analyze the 
relationship among knowledge management (KM) strategy (codification and personalization), 
innovation and performance in Indonesian MSMEs. The result of this study showed that KM 
strategy influences SMSEs’ innovation both quality and quantity. Our research also showed that 
KM strategy influences organizational performance, both directly and indirectly through the 
improvement of innovation. 
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A. The Impact of KM Strategy On Innovation
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� H1a: codification strategy has positive relationship to the quality of innovation. 
� H1b: codification strategy  has positive relationship to the speed of innovation. 
� H2a: personalization strategy has positive relationship to the quality of innovation. 
� H2b: personalization strategy has positive relationship to the speed of innovationA�
�
�
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� H3a: Personalization strategy has positive relationship to financial performance.
� H3b: Personalization strategy has positive relationship to operational performance (non-

financial).
� H4a: Codification strategy has positive relationship to financial performance.
� H4b: Codification strategy has positive relationship to operational performance (non-

financial).
�

C. The Impact of Innovation on Organizational Performance
�
� ����;�
�� �
��;�
�� 7�D��8'� 
�� 
�� %
�I
� ����� ���� ����

6��
�
�I
��� ���� *�
�G
�� G��3� ����



E����

�� �G� 
����� �
�� 3���� 


�@��
@�� ��3�
� ������E��� 

� ���� G��3� �G� 3���� �GG�E�
@��
E�3B�
:M��B��G��3�
E���E�
�@�3�
�A��

�@��
�
�����*��
���E��

6�������
�
3B����
����BB���

��
G�E���� G��� ����E�3B�
:� 

�E����

��@������
��3�

��



����E�3B��
�
@����@�
����� 

��� ��B
��:�
E��
�

�� �
�� E�3B��N� �
@
��
3�
�� 7(
���
� �
����33

��'� �DDC[� ��*��3�

�3� �
��.��
��'�
�DD48A� �

�@��
�
� *�E�3�� �
� 
3B����
�� B���� ��� �E�
�@�� �GG
E
�
E:� �G� I�:� �G� I��%

�� �
�� ���
�
��
E���������@
E��V���
�:�7�������
��	�'��DD1[���������3�
'��D�D8A�
�
 QB�6��
E��&���
��$���¼������&
�7�D��8�������������


�@��
�
�������B��
�
@��
3B�E���
�����

G

�
E
����
���B����
�
���B��G��3�
E�A�������E���G�5�EE���������A�7�D�D8���������I��������������

�����
��E���
��

�
��E�������
�
��
B�*��I��
�����%
�I������3�
���3�
�����G

�
E
���B��G��3�
E��
�������� ���� 

E������ �G� 


�@��
�
A� 	��� �
3
���� G

�

�� ����� I��� G��
�� *:� .�
�� 7�D�D8A�
	����G���'�I��B��B��������G����I

���:B�������"�

� H5a: Innovation quality has a positive impact on the financial performance. 
� H5b: Innovation quality has a positive impact on the operational performance (non-

financial).
� H6a: Innovation speed has a postive impact on financial performance.
� H6b: Innovation speed has a postive impact on operational performance (non-financial).�
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ABSTRACT 

The study aims to provide the systematic feedback reflecting the productivity level for the 
company’s new management team (presiding over the off-shore oil and natural gas 
operations).  This feedback is important due to a series of the 2009 decisions aimed to 
contain and reduce labor costs.  Given the work stoppages, and the ill-feeling from 
contracted worker, the study is proposed to evaluate the interrelationships between quality of 
work life and productivity.  The study applies the applications of the Multi Criteria 
Productivity/performance Technique and statistical analyses.  The overall level of 
productivity is affected by quality of work life.  In addition, without an improvement in 
quality of work life for contracted workers and labor productivity, the company’s 
productivity will decline over time.  Finally, the significant implication is that, instead of 
labor cost, the focus should now be on the operating cost.  
�
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Period Total Products 
(Crude Oil and 
Natural Gas 
converted to 
Barrels)

Employee 
Costs in $US

Contracted 
Workers Costs in 
$US

Operating Costs 
in $US
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Table A.1:�;�
�������@�������E�����G��� �(���

�
Month
(2010)

Results from the 0-100 Scale
Weight

Overall Score 
(LABOR)���� ���� 	��� 	���

Jan. <9A��� <�A<C� <<AC<� ?A�C� �T1� 4<A41�
Feb. �DA�1� �?A4<� CAF?� ?CADF� �T1� �FAC��

March CDA�1� F4AF�� �DDADD� <A<�� �T1� <DAC��
April F?A1F� F�ACD� ??A�C� <CA4F� �T1� <FA4?�
May 1�AC�� 9<A4C� 94A�F� 49A1D� �T1� 1�AD4�
June ??A�C� ?�AC<� 41A?1� 4�ACD� �T1� 4FA<D�
July F<A4?� F1AF�� 1�A<9� �DDADD� �T1� <FA<F�

August �DDADD� �DDADD� ?CAD?� <A94� �T1� ?CA�D�
Sept. 4�A�9� ??A1<� �<A?4� �?A49� �T1� 1DA1<�
Oct. DADD� DADD� ��A�1� ��A?9� �T1� FA1<�
Nov. 9�A��� 11A94� DAD<� DADD� �T1� �FAC��
Dec. 99A�F� 14A49� DADD� �FA1�� �T1� �?AFD�
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Month
(2010)

Results from the 0-100 Scale
Weight

Overall Score 
(QWLE)�;� �(� �	�� ��
E� ��
/�

Jan. ?A?F� �DA<?� ��A11� �DDADD� �DDADD� �T4� 1CACF�
Feb. 9DADC� <DA<�� 4DA�1� �DDADD� �DDADD� �T4� <DA�C�

March DADD� DADD� FACD� �DDADD� �DDADD� �T4� 1�A<F�
April 9DA4�� 9?A��� CA?9� �DDADD� �DDADD� �T4� 44A�<�
May �DDADD� �?A?�� DADD� �DDADD� �DDADD� �T4� ?4A9��
June 1�AF9� 14A�9� <A�1� �DDADD� �DDADD� �T4� 4CAD1�
July 4DAF�� ?<ACF� 4�A��� DADD� �DDADD� �T4� 41ADD�

August 9�A4�� 9DA4C� �DDADD� �DDADD� �DDADD� �T4� <�A?��
Sept. <FAC�� ?FA?�� �CA�9� �DDADD� �DDADD� �T4� <9A94�
Oct. 4?A�F� 9?AF1� �?A<�� �DDADD� �DDADD� �T4� ?�AC<�
Nov. 19AFD� �DDADD� �FAC�� �DDADD� �DDADD� �T4� <1A41�
Dec. F4AFD� <CA<<� ?�A4?� �DDADD� �DDADD� �T4� F4A1��

�
Table A.3:�;�
�������@�������E�����G���>; ��

�
Month
(2010)

Results from the 0-100 Scale
Weight

Overall Score 
(QWLC)�;� �(� �	�� ��
E� ��
/�

Jan. ?CADF� <9A11� 9DA�D� 4FA<D� �DDADD� �T4� ??A�F�
Feb. �?ADC� FA9?� �4A�1� 9�A44� �DDADD� �T4� 9?A�9�

March CDACD� 4CA9<� DADD� DA?F� �DDADD� �T4� 4DA�C�
April �1A1�� �?AF�� 1?A9�� 4CAD9� �DDADD� �T4� 1<A9��
May �?A<D� 1?A49� �<A9�� 9�A9�� �DDADD� �T4� 11A4<�
June DADD� ?<A�9� �9AD9� 9�AD?� �DDADD� �T4� 1�A1?�
July �A�1� DADD� ?FAFF� <CA1?� �DDADD� �T4� 4DA���

August 9�AD�� �DDADD� 4CA9C� DADD� �DDADD� �T4� 4FA�F�
Sept. <FA<F� 94ACC� 4DA4F� �FACD� DADD� �T4� 9FAF4�
Oct. ��A�1� ?�A��� �9A�C� 4<AC�� �DDADD� �T4� 4DAC��
Nov. �DDADD� 99A<4� �DDADD� �DDADD� �DDADD� �T4� F?A<4�
Dec. �1AC1� ?DA?<� C9A<1� 4<AC�� DA1C� �T4� 1<A44�

�



�
 

�?��C9�

ASSESSING PROCESS MANAGEMENT CAPABILITY: CASE STUDY 
OF DALLA SHIPYARD IN MYANMAR 

Si Thu Kyaw, Department of Engineering, Faculty of Engineering,  
Kasetsart University, Thailand 

Inland Water Transport, Ministry of Transport,Yangon, Myanmar 

Pornthep Anussornnitisarn, Department of Engineering, Faculty of Engineering, 
Kasetsart University, Thailand. 

Kongkiti  Phusavat *, Department of Engineering, Faculty of Engineering,  
Kasetsart University, Thailand. 

fengkkp@ku.ac.th *Corresponding author 

ABSTRACT 

This study was conducted to assess and determine the level of process management 
capability (PMC) of Dalla shipyard and to evaluate the specific management processes to 
reengineer for improvement in PMC of the organization. This case study was conducted at 
Dalla Shipyard, Dalla Township, Yangon Region, Myanmar from October to December 2013. 
Of 7 operating processes and 6 management and support processes of the  Process 
Classification Framework (PCF) derived from American Productivity and Quality Center 
(APQC), 6 management and support processes including human resources development and 
management (HRDM), information resources management (IRM), financial and physical 
resources management (FPRM),executing environmental management program (EEMP), 
improvement and change management (ICM) and external relationship management (ERM) 
were used  to assess the level of PMC of case shipyard. Preliminary survey was carried out 
prior to case study and data was collected for case study by individual interview of 3 level 
groups such as management level group including 4 interviewees, supervisor level group 
including 6 interviewees and skilled worker level group including 6 interviewees. Comparing 
preliminary survey result and the result from case study, it was found that both results are 
same and HRDM, IRM, EEMP and ICM were the major common processes which are under 
poor management capability level of the organization while FPRM and ERM were at good 
level. Reengineering these processes with the improvement programs in specific weak areas 
might lead to the improvement of the whole PMC of the organization.
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ABSTRACT 

Purpose: The purpose of this paper is to identify safety culture maturity level of Thailand 
broad industry. It revealed 9 components/attributes of Thailand safety culture maturity in 
calculative level  
Design/methodology/approach: This paper is a continuous research from Thailand baseline 
study in oil and gas industry using safety culture maturity of 5 levels (Hudson’s model) to 
study in Thailand broad industry. A questionnaire survey was conducted to 200 respondents 
or 71% of target group and the results were used to find critical safety dimensions/attributes. 
Findings: Results from questionnaire survey showed a safety culture maturity level of 
Thailand broad industry is at calculative, 9 identified components/attributes in 2 set of 
questionnaires are Safety management system priority and effectiveness, leadership and 
commitment, safety performance excellence, Safety identity, Safety sustainability, Employee 
priority, Manpower and line of sight, Risk taken and Management prompt response. 
Practical implications: This paper provide a safety culture maturity snapshot for 
practitioners to compare and develop a plan to improve safety culture maturity in their 
organization  
Originality/value: This paper provide 9 safety components/attributes for Thailand broad 
industry in calculative level in Thailand which will benefit Thailand government and 
organization on future policy making and improvement plan 
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Component 1.1: Safety Management System priority and effectiveness 
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Summary part 1: Safety culture maturity level in Basic Assumption level 
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Component 2.6: Management Prompt Response 
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ABSTRACT 

               This study was carried out at a well-established company which is a leader in 
design engineering, machinery and equipment procurement, and construction (EPC). The 
company has substantial experience of more than 30 years in the field of petrochemical 
plants based on turnkey projects. The company has handled more than 200 projects in 
Thailand and overseas. The plant includes production line, utility systems, storage, 
conveyance and transportation of products. Capacity of project investment cost is limited at 
USD500 million. The target customers are classified in 3 areas: petroleum plants, 
petrochemical plants and chemical plants.

            The piping problems were identified during fiscal years 2011 to 2013 during which 
time numerous projects were unable to be completed according to the requirements of the 
customers. The problems were mainly caused by internal processes. The problems focused 
sharply on piping design which is not directly related to actual site work. Many faults in 
piping design forced the company to reorder and rework. From the track record of problems 
during the period of this study, the project cost for reorder material increased dramatically 
compared to original offer costs. Internal processes such as waiting for piping design 
between internal departments also delayed the overall process. Under current organization, 
each department is independently managed, leading to poor cooperation between 
departments. These issues led to poor quality of work and project delays cause of overall lack 
of efficiency. Customer satisfaction and trust were damaged, threatening the company’s 
chances of winning further projects. At the end of fiscal year 2013, on-going projects were 
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valued at 32,200 million Thai baht. Meanwhile, backlogged projects were valued at 6,740 
million Thai baht. 

           This research reduced project losses by using failure mode and effect analysis 
(FMEA) as a tool for analysis of the piping design department. The samples were selected 
from five projects. It was found that nine majors points yielded a risk priority number (RPN) 
higher than 125. Results of RPN calculation concerning four topics revealed that the RPN 
value was reduced from 211 to 75, demonstrating a 64.4 percent improvement.
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Studying design and drawing process 
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 Reprocessing project 

.���

2.1Study design and drawing process  

2.2 Collect failures from design and drawing stage  

2.3 Analysis of source of failure using fish bone diagram 

2.4 Analysis with FMEA 

2.5 Arrange RPN with Pareto Diagram 

2.6 Decide 
RPN ≥125 

2.7 Evaluation and finalize improvement results 
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Piping Arrangement (GA) and Isometric Drawing (ISO)
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Fault data from design and drawing  
Design and drawing before improvement 
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The cost of ordering 
new materials.            
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The cost of ordering 
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The cost of ordering 
new materials.            

(A: million baht), 3, 
30.8 

The cost of rework.    
(B: million baht), 

2011, 1.6 

The cost of rework.    
(B: million baht), 

2012, 2.6 

The cost of rework.  
(B: million baht), 

2013, 10 

The cost of ordering new materials.            (A: million baht)

Total expenses (A+B:million baht)
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Year 
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Cause and effect of faults and waste analysis using fish bone diagram 
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ORGANIZATIONAL LEARNING, HUMAN CAPITAL, HUMAN 
RESOURCE PRACTICEA AND INNOVATIVE CAPABILITY IN R&D 

PROFESSIONALS OF SMEs IN TAIWAN 

Ming-Chu Yu. Professor, Department of Public Administration and Management, 
National University of Tainan 

�
ABSTRACT 

The purpose of this research is to discuss the relationship between organizational learning 
capability, human capital, human resource practices in R & D professionals and innovative 
capability. Data were collected from 161small and medium-sized Taiwanese firms by 
questionnaire. Results showed that organizational learning capability positively affects human 
capital and human resource practices in R&D professionals. Moreover, human capital and 
human resource practices in R&D professionals are significantly and positively related to the 
innovative capability of an organization, but organizational learning capability does not 
significantly affect organizational innovative capability. Organizational learning capability will 
positively affect innovative capability of an organization through the mediating of human capital 
and human resource practices in R&D professionals. Enterprises should strengthen their 
organizational learning capabilities and moreover, increase their innovative capabilities by 
preserving human capital and conducting appropriate human resource practices in R&D  
professionals.
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H 1 The level of organizational learning capability is positively related to human capital.  
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H2 The level of organizational learning capability is positively related to HR practices in R & 
D professionals. 
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H3 The level of organizational learning capability is positively related to organizational  
innovative capability.  
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H4 The level of human capital is positively related to organizational innovative capability.  
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H5 The level of HR practices in R&D professtionls is positively related to organizational  
innovative capability 
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H6 Human capital mediates the relationship between organizational learning capability and 
organizational innovative capability.  
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H7 HR practices in R & D professionals mediate the relationship between organizational  
learning capability and organizational innovative capability.  
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Figure 1: Structural Equation Model 
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EXPLORING SUFFICIENCY CONDITIONS FOR ENTREPRENEURIAL 
ENVIRONMENT AND COUNSELING ACTIVITIES ON 

ENTREPRENEURIAL PERFORMANCE

Song-Ching Fan, Ph.D. candidate in Business, Feng Chia University, Taiwan  

Shang-Yung Yen,  Graduate Institute of Management of Technology,  
Feng Chia University, Taiwan 

Ting-Hsiang Tseng, Department of International Trade,  
Feng Chia University, Taiwan 

ABSTRACT�
�

This empirical study aims to explore sufficiency conditions for Entrepreneurial Resources and 
Counseling Activities on Entrepreneurial Performance. The study collected 111 questionnaires 
from entrepreneurs in Taiwan and applied fuzzy set qualitative comparative analysis (fs/QCA) to 
explore the sufficiency conditions for entrepreneurial environment and counseling activities on 
entrepreneurial performance. In a regression analysis, there was no significant finding 
regarding the effects of entrepreneurial counseling on entrepreneurial performance. However, 
the fs/QCA analysis results show there is high causal relevance of entrepreneurial environment, 
entrepreneurial counseling and a combination of these two on entrepreneurial performance. 
Specifically, when entrepreneurial environment are available, the results (Y) of entrepreneurial 
performance are probably yielded. When entrepreneurial counseling is available, 
entrepreneurial performance can be created. Finally, when a combination of entrepreneurial 
environment and entrepreneurial counseling are available, entrepreneurial performance can be 
yielded. Therefore, a low correlation between the variables does not preclude the existence of 
relationships of necessity and/or sufficiency. Fs/QCA leads to a fuller understanding of the 
conditions under which the outcome occurs. 
�
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ABSTRACT

Purpose: With the prolonged economy downturn in the early 1990s and the recent global 
economy crisis in 2008, Japanese HRM practices have lost its appeal among Japanese 
organizations in Japan. The American HRM model instead has been viewed as their next source 
of inspiration due to its flexibility to create competitive advantages. However, the question 
remains whether Japanese organization can actually adopt to the American HRM approaches 
due to the cultural differences between Japan and America. The research attempt to understand 
if the unique hybridization or localization model adopted by most of the Japanese subsidiaries in 
emerging markets like Malaysia can also be a source of inspiration for Japanese organizations 
operating in Japan in this turbulence time. By understanding the viewpoints and perspectives of 
local employees of whether the HRM practices adopted by the Japanese subsidiaries in Malaysia 
can lead to better job satisfaction, the research eventual goal is to draw a recommendation on 
which HRM practices might be useful or something worthy learning for Japanese organizations 
operating in Japan.

Design/methodology:  Many studies that attempted to study job satisfaction of different Japanese 
HRM practices focused on the macro perspective through quantitative study. Thus, they may not 
reflect the true picture of satisfaction of the employee. Since there are not many studies that 
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attempt to study satisfaction from the perspective and viewpoint of respondents, this study 
attempts to adopt the qualitative approach via personal interview and participation observation. 
The study focused on one Japanese subsidiary operating in the state of Perak, Malaysia.  

Findings:  Apart from staffing practices, other aspect of HRM policies and practices were 
suggested to be modified to improve competitiveness.

Research Implications:  The study provides explanation and improvement on the HRM practices 
of other Japanese organizations operating in other developing markets like China, Indonesia, 
Thailand, and etc. In addition, by understanding the needs and motivations of the employees in 
Malaysia, the study serves as a learning curve and improvement in their future operations 
practices.

Originality: The study attempts to be the first to investigate on the hybridization and localisation 
issues as a source of inspiration from an emerging marker perspective. 
�
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ABSTRACT 

Purpose: This paper seeks to explore the tri-dimensional relationship between knowledge 
management (KM) approaches (i.e. knowledge acquisition, dissemination, and application), 
technological innovation and competitive advantage. At the same time, technological innovation 
as a mediating variable between KM and competitive advantage will also be determined. 

Design/methodology/approach: A theoretical framework was proposed to investigate the 
relationship between KM, technological innovation and competitive advantage, with 
technological innovation being the mediating factor. 

Findings: This research outlines how the KM approaches can be an effective coordinating 
mechanism to improve a firm’s technological innovation and competitive advantage. 
  
Research limitations/implications: Firms with KM will have the capability to use resources 
more effectively and efficiently, and so will be more innovative technologically, achieving a 
competitive edge over their competitors. 
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Originality/value: This conceptual model will provide further theoretical insight regarding the 
intertwined relationships among the three constructs as well as the mediating effect of 
technological innovation on the link between KM and competitive advantage.  
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ABSTRACT

In this paper the role of teachers is discussed and their role and responsibilities for educating 
young people. The paper focuss on contraversial role of teachers in modern society and 
opens question such as:  Is teaching (still) professionA�On the one hand we advocate that the 
teacher be profession, but we wonder if it is still profession. We present the situation of being 
a teacher in Slovenia. 
�
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