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Editorial

Welcome to the sixth issue of the UTCC International Journal of Business and Economics (UTCC IJBE). We, the editors, 
appreciate greatly the support of the University of the Thai Chamber of Commerce and the Thailand Management 
Association (TMA) in asking us to become involved in this endeavor as editors of the UTCC IJBE.

Over the past few years, we have noticed the rapid development of business, economics, and accountancy within the 
industrial, academic and governmental sectors. More and more people are talking, researching and applying business, 
economics, and accountancy within a myriad of contexts. There is much excitement in the field.

The UTCC IJBE has been established in response to this increased interest in business, economics, and accountancy 
issues as a forum for interested parties to advance their knowledge and science of the said discipline. The geographical 
scope of the journal is not solely limited to Thailand and the surrounding region.

This sixth issue of the UTCC IJBE represents a compilation of submitted papers. It is hoped that this issue will set 
a new benchmark in terms of academic publications in Thailand, especially in the field of business, economics, and 
accountancy.

The Editors would like to invite academicians, practitioners and policy makers to submit their manuscripts on business, 
economics, accountancy, and other related disciplines. Through the support of our Editorial and Advisory Board, we 
hope to be able to provide academic articles of the highest quality to all our readers.

								        Ungul Laptaned
								        Suthawan Chirapanda
								        Gilbert Nartea
								        Editors
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Foreword

Welcome to the 2nd edition of the 3rd volume of the UTCC International Journal of Business and Economics (UTCC 
IJBE), the Editors received a number of papers from different countries such as Germany, Hong Kong, Iran, Kazakhstan, 
Slovenia, Taiwan, Thailand, and United Kingdom. The submitted manuscripts for academic coverage represented the 
diverse scope of marketing, banking, economics, insurance and risk management, industrial and operation management, 
strategic management, and international and global business management. After the review process, a total of ten 
manuscripts were selected for publication.

The first article deals with human resources issues. This paper is authored by Benjamin Botchway, entitled “Managing 
Pains of Rapid University Growth in an Emerging Economy”. This paper attempts to fill gaps in studies on growth 
pains of rapid growing universities in emerging economies. This action-based research work seeks to analyze rapid 
growth at a higher educational institution, delineate its structural and change characteristics using growth models of 
Larry Greiner and Churchill and Lewis as framework guide. The main findings of research are that the organization has 
almost gone through the creativity phase and is ending approaching the point of leadership crisis.

The second article is co-authored by Chieh-Wen Sheng and Ming-Chia Chen, and is entitled “Chinese Viewpoints 
of Workplace Spirituality”. This research aimed to investigate the causal relationship of workplace spirituality with the 
viewpoints of the Chinese. It conducted focus group meetings with 51 workers and analyzed the most influential classics 
to Chinese, including Confucian Analects of Confucianism, the Tao Te Ching of Taoism, and the Platform Sutra of the 
Sixth Patriarch of Zen Buddhism. Results suggested that with Chinese viewpoints the causal relationship of workplace 
spirituality is a continuous circulation.

Article number three entitled “Competition in Multi-Echelon Distributive Supply Chains with Linear Demand” is 
examined by Deming Zhou. This research identified competition in multi-echelon supply chains with a distributive 
structure. Firms in the supply chain are grouped into homogeneous sectors that contain identical firms with identical 
production capabilities that all produce exactly one undifferentiated product. The study also discussed certain network 
transformation properties, and using these properties, we examine the effect of demand parameter changes and cost 
changes on any firm’s equilibrium price, quantity, and profit.

The fourth article is conducted by Edward W. Sun, Ye Chen, and Svetlozar T. Rachev. Their paper is entitled 
“Enterprise Risk Management (ERM) Framework for Energy Industry”. In this paper, it describes the approaches 
that can enhance business management decision making, particularly for the energy industry. By identifying and 
proactively addressing risks and opportunities, enterprises of energy industry could protect and create value for their 
stakeholders, including owners, employees, customers, regulators, and society overall.

The fifth article, entitled “Supply Chain Collaboration: A Case Study of Thai Textile-Apparel Industry”, was 
conducted by Ekkprawatt Phong-arjarn and Chawalit Jeenanunta. This study aims to examine how to build SCC in 
Thai T/A supply chain. The forms of collaboration, the major factors affecting SCC, and the major collaborative activities 
are discussed in the paper. The paper proposed the collaborative index and classification of SCC. The authors selected 
the garment company for studying the status of SCC, the drivers and barriers of building the collaboration. The result 
shows the level of SCC, the drivers, and the barriers of building SCC.

The sixth paper is co-authored by Janez Stare, Mitja Dečman, and Maja Klun, and is entitled “C-Lope Model as 
Relationship Model between Job Satisfaction and Customer Satisfaction”. The paper discusses a C-LOPE model, 
focused on the services offered by providers, which claims that the level of customer satisfaction is indirectly dependant 
on four factors, namely leadership, organisational climate, performance and electronic business, making a providers 
person, influenced by these factors, directly connected to customer satisfaction. The parameters of four factors are 
presented in the paper and tested in the empirical research. Preliminary results are presented and C-LOPE model 
modifications and improvements are suggested.
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The seventh article is examined by Kim-Choy Chung and Liza Rybina, and their paper is entitled “Perceived 
Effectiveness of Fear-Related and Social Disapproval Message Themes in Anti-Smoking Campaign among 
the Youth in Kazakhstan”. This study examines the effectiveness of message theme in anti-smoking campaign in 
Kazakhstan using semi-structure interview. Data from 189 students revealed both fear-related (disease and death) 
and social-disapproval themes are perceived effective in reducing smoking behavior among the non-smoking youth in 
Kazakhstan. However, there is inconclusive evidence to indicate similar finding among the smoking youth.

Article number eight is entitled “A Competitive Management Model for Thai Small and Medium Garment 
Entrepreneurs”, and is written by Kornkanok Jarathiranpreeda and Somchai Harnhirun. The objective of this study 
is to develop a competitive management model for Thai small and medium garment entrepreneurs. This is a quantitative 
research, using questionnaires as a tool for collecting samples from 360 entrepreneurs, supporting with elaborate 
interviews with experts in garment business. The analysis will use technical statistic information. 

The ninth article entitled “Identification of Business Risks in Management of Infrastructure Projects in Iran”, and 
is written by Mohammad Mehdi Mortaheb and Alireza Ahmadian Fard Fini. This research is aimed to outline some of 
the crucial business risks associated with execution and management of infrastructure projects in Iran, from contractors’ 
point of view. To meet research objectives, a succinct literature review was conducted for investigation of suitable risk 
identification methods and exploration of discovered risks from identical contexts in other similar countries. 

The last but not the least, the articled is written by Supamanat Pharphop and Nanthi Suthikarnnarunai, and 
entitled “Thailand’s Military Logistics Key Performance Indicators: A Case Study of Royal Thai Army’s Medical 
Logistics”. This research study, therefore, will develop key performance indicators in logistics, especially in medical 
corps logistics. The main objective is to identify the indicators that can be used for developing the model in solving 
any military logistics problems such as mathematical model or simulation model as a quantitative tool. The study also 
proposes the mathematical tool and mechanism to support the theoretical framework by using logistics key performance 
indicators.

May you find these articles informative and substantial for further discussion to advance our existing knowledge in the 
application of Business, Economics, and Accountancy. 

The UTCC International Journal of Business and Economics’ Editorial Board and its Editors would like to welcome future 
submission from interested parties to make this journal your forum in sharing ideas and research findings.

Ungul Laptaned
Editor-In-Chief

Suthawan Chirapanda
Associate Editor

Gilbert Nartea
Guest Editor
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Abstract 
 

Growth is essential to development. But, when its pace is fast, a whole range of problems 
such as human resources, managerial control and finance and information technology can result. 
Besides, when development is jettisoned primarily by volumetric expansion rather than innovation 
and operational excellence, the organization will certainly experience growth pains. This paper 
attempts to fill gaps in studies on growth pains of rapid growing universities in emerging economies. 
This action-based research work seeks to analyze rapid growth at a higher educational institution, 
delineate its structural and change characteristics using growth models of Larry Greiner and 
Churchill and Lewis as framework guide. The main findings of research are that the organization has 
almost gone through the creativity phase and is ending approaching the point of leadership crisis. On 
the basis of research findings, a number of recommendations have been made which have to be taken 
as a matter of urgency.  These include management, human resources, financial and marketing 
related strategies.  
 
Keywords: Growth, Growth Model, Managing Change, University  
 
 
1. Introduction 
 

Rapid-growth companies play important role in local and international economies. Managers 
strive to manage their growth processes and attendant challenges with the view to sustain 
competitive advantage during the different phases of growth. Research analyse rapid-growth 
companies including high-technology and low-technology firms and how they adopted management 
practices to build the necessary entrepreneurial capacity to sustain growth (Garnsey et al., 2006; 
Louvion & Martens, 2006; Packham, 2005; MacPherson et al., 2004). However, little or no research 
focuses on educational organisation per se. Robert Lowe’s (2002) case studies focus on university-
based start-up firms, but not universities start-ups themselves. The key aspect of his finding was that 
technology was transferred into universities from corporate laboratories rather than the other way 
round.  
 

The aim of this paper is to review an unfolding developmental process and attendant 
challenges of the American University of Nigeria (AUN), a private university institution (Botchway, 
2010) based on the phase and stage models of Larry Greiner (1972), and Churchill and Lewis (1983). 
The five key questions of research conducted in 2009 included: a) How can university growth be 
measured? b) How is leadership crises related to growth? c) What environmental risks and threats 
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emanate from growth? d) What are the management style and impact? and; e) What are the growth 
challenges and opportunities? 
 

On the basis of the Life Cycle development model used in this study, two main propositions 
can be drawn. First, when management holds their grip on operations, there will be little or no: a) 
delegation and decentralization of operations; b) use of teams and collaboration systems, and; c) 
formalization of transactions and operations. Second, there is no significant difference in the 
perceptions of staff/tutors and management with reference to: a) concerns about organizational 
success; b) concerns about maturity, and; c) formalization of transactions and operations as the 
institution grows.  These propositions are examined in the light of data on the growth paths of the 
educational institution. Further analysis including an aggregate comparison of the institution with 
other institutions' growth paths and organizational challenges is envisaged. Structurally, this paper 
includes a review relevant literature or organizational growth and related models, research 
methodology, industry and company background, findings and discussion, and conclusion and 
recommendations. 
 
 
2. Review of Literature  
 

Salmi (2010) lists ten errors of building a world-class university. The list includes: a) too 
much emphasis on infrastructure and little forward planning; b) late curriculum development; c) 
concept importation or replication; d) poor leadership and lack of team building; e) cronyism at 
board/governors level; f) poor costing, financial and sustainability planning; g) over-ambitious 
enrollment targets; h) impatience; i) poor capacity planning and imbalance in local-foreign 
academics mix. The problems are noteworthy, but are neither listed according to hierarchy of 
importance, nor attributable to a particular stage in institutional growth. University growth and 
impact on the environment is described by Kravits’ (2010) report on American University’s 
(Washington DC) commercial/financial growth at loggerheads with the immediate property business 
and Stent’s (1978) research on Brazilian universities’ growth impact on labour market and politics. 
 

Railsback (2007) describes using organisational life cycle framework a ‘long and delayed 
childhood’ of George Fox University and its rapid growth in the late 1980s due mainly to a) the 
entrepreneurial style of the president; b) new marketing and recruitment strategies; c) development 
of new undergraduate and graduate programmes, and; d) mergers and acquisitions.  
 

In the main, two approaches to analysis of rapid-growth of organisations can be identified. 
These include the Life Cycle perspective which sees growth as a natural evolutionary phenomenon 
and the Strategic perspective which sees growth as a consequence of choice.  
 

Rapid-growth process entails fast short term increases in areas such as sales, volume or 
productivity, people, and costs. Sudden changes can evoke side effects that risk company’s 
profitability and future prospects. The sources of change are both external and internal. The former 
includes competitors, suppliers, customers, the labor force, the prevailing economic climate, and the 
legal environment. The internal sources of change exists within the organization itself and includes 
shifts in workers’ attitudes, declines in productivity, and changes in key personnel. Rapid-growth 
usually requires detailed planning, reinforcement of objectives and organization-wide transition. The 
skills and capability for early awareness and management of rapid growth and its side effects are 
crucial.  

 

Mintzberg (1978) and Flamholz (1990) are representatives of the Strategic choice perspective 
to firms’ growth. Mintzberg (1978:72) notes the impact of evolutionary change on strategies, 
structures, and culture. He states: "…..long period of evolutionary change is suddenly punctuated by 
a brief bout of revolutionary turmoil in which the organization quickly alters many of its established 
patterns. In effect, it tries to leap to a new stability quickly to re-establish an integrated posture 
among a new set of strategies, structures, and culture".  Mintzberg’s (1983) typology of structural 
forms indicates structures shift during organisations’ lifespan. The differences in the structural forms 
are determined by the coordinating mechanisms, location of power, flow of authority and decision 
making and extent of formalization and specialization. It follows that although hybrid forms are 
possible, turbulence and contradiction is to be expected as organizations shift away from one 
particular form towards another, even if the process of change is a deliberate one. 
 

Flamholtz (1990) noted that organization structures and managerial competences are required 
when small, entrepreneur-driven businesses grow into larger, professionally-managed ones. He 
argues that strategic planning in younger and smaller companies tends to be based either on personal 
feel or intuition, or on fire fighting approaches. Such organizations will undergo a great deal of pain 
and distress unless those in the strategic apex learn to adopt rational and systematic approaches to 
strategic decision making and organizational redesign as their organization grows (Vechhio, 
2006:367; Vic, 2007). 
 
 Greiner (1972), Churchill and Lewis (1983), Scott and Bruce (1987), Kazanjian (1988), and 
Garnsey (1996) epitomise the Life Cycle perspective. The traditional linear models of Greiner 
(1972), and Churchill and Lewis (1983) which consider conceptualize firms’ growth as a sequence of 
growth stages through which all companies advance (Gorman & McCarthy; 2000). Greiner’s (1972) 
model, one of the earliest growth models identifies five stages (now six) or phases of growth.   
 
 Greiner (1972) argues that growing organizations move through five (now revised to include 
a 6th phase) relatively calm periods of evolution, each of which ends with a period of crisis and 
revolution (Figure 1). Each evolutionary period is characterized by the dominant management style 
used to achieve growth. The corresponding revolutionary period is characterized by dominant 
management problem that must be solved before growth will continue. To make a successful 
transition and evolve from one stage to the next, Greiner argues that an organization must overcome 
a ‘crisis’ in management. Since, the word ‘crisis’ normally connotes a negative turning point, we 
may substitute this for ‘transition’.  
 

The five phases of growth and the matching crisis of the model include: a) 
Creativity/Leadership; b) Direction/autonomy; c) Delegation/control; d) Coordination/red tape, and; 
e) Collaboration/crisis undetermined. 
 
Phase 1 Creativity / Leadership: Founders of the organization dominate this phase. Their main 
emphasis is on creating both a product and finding a market and are usually more focused on 
technical and entrepreneurial activities than management ones. They put all their efforts in making 
and selling a new product. Management problems occur when the organization starts to grow. These 
cannot be handled through informal communication and dedication. Thus, founders could find 
themselves carrying unwanted management responsibilities. In this phase, a crisis of leadership 
occurs and the first revolutionary period begins. There is a need to solve management problems by 
finding or locating a good and capable manager who can pull the organization together. This leads to 
the next evolutionary period called direction. 
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Phase 2 Direction / Autonomy: During this phase, the new manager and key staff need to focus on 
instituting direction, while lower level supervisors are treated more as functional specialists than 
autonomous decision-making managers. Lower level managers demand more autonomy and this 
eventually leads to the next revolutionary period - the crisis of autonomy and the best solution to this 
is usually greater delegation. 
 
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            

 
 
Source: Greiner, L. (1972) 
 

Figure 1 Greiner Growth Phase Model  
 
Phase 3 Delegation / Control: During this phase managers give up responsibility.  But lower level 
managers are not accustomed to making decisions for them.  As a result many organizations flounder 
during this revolutionary period of delegation and the organization usually begins to develop a 
decentralized structure company-wide which drives motivation at the lower levels. The next crisis 
begins when top managers perceive they would lose control over a highly diversified field of 
operation. The crisis of control often results in a return to centralization, which could be 
inappropriate and can create as a result a negative feeling among those who had lost influence. 
 
 
Phase 4 Coordination / Red Tape: This phase is characterized by the use of formal systems to 
achieve greater coordination by top management. Often, coordination systems eventually get carried 
away and this leads to the next revolutionary stage - the crisis of Red Tape. This crisis must often 
occur when the organization has become too large and complex to be managed through format 
programs and rigid systems. 
 
Phase 5 Collaboration /?: This phase begins just after the company has managed to overcome the 
crisis of Red-Tape. While the coordination phase was managed through formal systems and 
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procedures, the collaboration phase emphasizes a major spontaneity in management actions through 
teams and the skillful management of interpersonal differences. Initially, Greiner was not certain 
about the next revolution stage.  But, he indicates this would centre on ‘psychological saturation’ 
caused by an exhausted intensity of teamwork and the heavy pressure for innovative solutions. 
 
Phase 6 Extra-Organizational Solutions: This recently added sixth phase suggests that growth may 
continue through merger, outsourcing, networks and other solutions involving other companies. 
Growth rates will vary between and even within the phases. The duration of each phase depends 
almost totally on the rate of growth of the market in which the organization operates. The longer a 
phase lasts, though, the harder it would be to implement a transition. Churchill and Lewis (1983) 
identified five stages of small business growth namely, existence, survival, success, take-off and 
resource maturity.  
 
Stage 1 Existence: The company is alive and in its simplest format to start with research of 
customers and develops if appropriate new or better suppliers. Management in this stage is directly 
supervised by the owner(s). The company is vulnerable to failure if there is inadequate management 
of the above-mentioned issues. 
 
Stage II Survival: The organization at this stage has managed thanks substantial customer stock to 
remain active. Special focus is on financial items like cash flow, profitability and assets. The 
organisational structure is usually the same as in the existence stage. The owner(s) is/are still capable 
to supervise the business directly. Some organizations start to enjoy high demand of their products or 
services. Their goal is to satisfy new customers using existing resources. Survival and growth are the 
overarching aims. 
 
Stage III Success: At this stage, the organization has two main orientations: invest success dividends 
for further growth, or enjoy or spend the wealth accrued, or ‘disengage’ from the business.  
Disengagement is a sub-stage in which the organisation enjoys profitable and stable business: 
customers’ demand is satisfied and market penetration is substantial. The organization grows and 
there is the need to engage more people in order to operate successfully. Owners have to start to 
delegate responsibilities. Some organizations stay on long term in this disengagement sub-stage. But, 
this depends on how large the market segment is. Financial health and growth capabilities are 
characteristics. An extension on original strategic plan is necessary and the organizational structure 
required here is basically the same as in the first sub-stage: more people and delegation of 
responsibilities. If everything works well, then the organization is ready to proceed to the next stage. 
 
Stage IV Take Off: Churchill and Lewis consider this fourth stage as very important in every 
company’s life cycle. The main issues in this stage are management of rapid-growth and how to 
finance it. They company would enjoy a positive and healthy growth if both issues are controlled and 
managed.  At this stage cash flow should be an existent commodity and the costs must be kept under 
control. A company at this point is very vulnerable to failure. If growth comes too fast, the company 
runs out of cash and owners loose total control, the company may go out of existence. Managers who 
are competitive would succeed in this stage. 
 
Stage V Maturity: This last stage focuses on desirable management skills to consolidate and control 
profits. Business reviews and flexible business plans are deemed necessary. Growth is not presumed 
in this model. However, Churchil and Lewis used a much broader set of measures including firm’s 
size, complexity and diversity with the view to address some of the shortcomings associated with 
Greiner’s model which is limited only to small and growing firms. The model focuses largely on 
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internal organizational issues. Scott and Bruce (1987) extended the model to include managerial and 
industry issues.   
 

The growth models suggest that in order to make organisations continue to grow beyond a 
certain point entrepreneurs or managers must be prepared either to change their values-in-use about 
organizing so as to match these to the life-stage of their companies.  Else, they must be prepared to 
face premature stagnation, decline and perhaps death. The models are descriptive and help to 
understand why certain management styles, organizational structures and coordination mechanisms 
work or fail at certain phases in the development of an organization. Hizon and Bronson (2004) used 
the growth model to analyse strategies of innovative technology adoption at certain growth phases of 
organisations’ life cycle. Feindt, Jeffcoate and Chappell’s (2002) work identified critical success 
factors for rapid growth in SMEs’ e-Commerce.  
 
 The stage models have been criticised, because of the following presumptions that: all firms 
pass through the same sequence of phases; measures firm’s size only in terms of annual sales and 
number of employees, and; early stage or start-up phase of a firm is automatic.  Greiner’s model 
focuses less on knowledge-based businesses.  Generally, the growth models do not emphasize on 
internal organizational issues and how organization structure must change and adapt from one stage 
to the next.  Storey (1994) criticises the models for being merely descriptive rather than predictive. 
He suggests that three critical and interrelated factors need to be considered in order to gain proper 
understanding of small firms’ growth namely, the background and resources of the entrepreneur, the 
nature of the firm itself, and the strategic decisions taken the owner/manager.  Also, Garnsey (1996) 
is of the view that greater emphasis need to be placed on role and impact of external environment 
and stakeholders when explaining a firm’s growth process. Despite, their imperfections, the phase 
model of  Churchill and Lewis offers management analyst "the ability to foretell what is going to 
happen tomorrow, next week, next month, and next year - and the ability afterwards to explain why it 
didn't happen" (Churchill & Lewis, 1983:49). 
 
 
4. Methodology and Techniques 
 

The rationale for this action-based research (Somekh, 1995:34) is four-fold: practical in that 
this work deals with a real-world issue in an educational organization settings; change is required as 
an integral part of this research; the cyclical process of this work involves feedback loop in which 
the original findings will generate possibilities for change in the organization, and participatory in 
that the author was active and not passive in this research work (Denscombe, 2004:73-74). The 
research approach has several advantages in that it contributed to professional self-development of 
the author and offered a good opportunity for resolving practical issues and problems of organisation 
growth in an educational institution. However, this action research suffers the limitations of scope 
and scale required for making generalizations, feasibility of exercising controls over factors of 
relevance to research and adopting a wholly impartial approach to research (Susman & Evered, 
1978). 
 

A stratified sampling technique was used to select respondents. The sample population is 33 
or 17% of total population N=193. Two main respondent groups- 26 (78.7%) academics and staff, 
and 7 (21.3%) mangers- were interviewed after a semi-structured pilot survey. The feedback was 
integrated into a semi-structured questionnaire.  Likert-scale questionnaire statements devised 
focused on three key issues namely, the description of rate of organizational growth, organizational 
concerns, and perception about management styles and approaches. Besides, other triangulation 
techniques including observation, focus group discussions and documents were used to enhance 

validity of data. The questionnaire tool was economical and easy to complete by respondents, code 
and process. However, some respondent might have perceived that it provided little opportunity for 
making further comments to the questionnaire statements. 
 

Although several measures were undertaken to increase reliability and validity of research, 
readers need to be cautious drawing generalized conclusions based solely on this work. Basically, the 
limitations of the research methodology are four-fold: the generality of the findings; small, but 
statistically valid sample size 33 respondents; partial organizational perspective based on a single 
case study, and; limited coverage of study (other educational institutions could have been included). 
 
5. Background to Education Industry and Institution  
 

Higher education in the Country area embraces all institutions that provide post-secondary 
education leading to the award of degrees, certificates and diplomas.  Currently, there are 53 
universities, 41 polytechnics, and 62 colleges of education. The universities include 41 conventional 
universities, 9 technological universities and 3 agricultural universities which provide teaching, 
research and development and community services.   
 

Despite substantial increases in the number of institutions, demand for university education in 
recent years far exceeds supply. Also, there has been considerable increase in the number of private 
university establishments.  This is mainly due liberalization and expansion of higher education 
provision. Private sector participation shows that higher education cannot be financed solely by the 
government, and that other forms of provision are required to augment dwindling resources yearly 
earmarked for higher education through government efforts. Majority of the private universities are 
joint-venture partnerships owned and financed by religious and corporate organizations. Students’ 
enrollment continues to increase in line with demographic trend. However, the number of academic 
staff has not kept pace with such increase: the result has been a significant deterioration of student-
academic staff ratios. The majority of universities have begun to develop collaboration networks 
with the view to supplement income and support growth. 
 

AUN was founded in 2004 as an international private institution with its academic 
programmes built on models of national and international accreditation standards. The institution has 
created opportunity for 2,000 students (2007) during its short lifetime. The continuous increase in 
enrollment and rapid organic growth has created the need for better structures, management styles 
and approaches. Table 1 is a SWOT analysis of AUN. It delineates strengths and opportunities which 
the institution could take advantage of, weaknesses which could be managed and the threats which 
could be eliminated or otherwise confront the institution at unawares. 
 
Table 1 SWOT Analysis 
 

Strengths Weaknesses 
• Achieved accreditations.  
• ‘Best of two worlds’ – Nigerian cum American 
   Higher Education systems. 
• Dynamic and growing institution. 
• Supportive AUN community.  
• Credible and career-oriented programmes. 
• Highly qualified and dedicated national and  
  international faculty. 
• Safe learning environment. 

• Unique niche (teaching, research and 
  service).  
• Inadequate faculty to meet growth needs. 
• Narrow programmes.  
• Inadequate knowledge of market.  
• Limited assessment of learning  
  outcomes. 
• Space (offices and classrooms)  
   limitations. 
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• State-of-the-art physical facilities and ICT  
   enabler. 

• Construction work-in-progress.  
• Lack of strategy focus. 

 
Opportunities Threats 

• Increased demand. 
• Growth in quality and number of enrollments.  
• External relations. 
• Funds and grants.  
• Distinct niche (teaching, research and  
  service).  
• Continuous improvement. 

• Pains of growth. 
• Increased competition.  
• Shortage of academic staff. 
• Reduced funds and grants.  
• Volatile political climate.  
• Other risks and uncertainties. 

 
 
6. Results and Discussion 
 

The Cronbach (1951) Alpha (  = 0.70) showed high internal consistency and reliability of the 
questionnaire model employed. The response rate was 100%. Figure 2 indicates a general slight 
variation in responses to the questionnaire statements. For example, the standard deviations around 
the mean responses for growth in number of degree programs and number of students enrolled yearly 
were relatively small (  = 0.8).  
 
Rate of Growth: Perceptual measures about the rate of growth at AUN covered six areas of business 
process: a) number of degree programs; b) number of published research; c) number of students 
enrolled yearly; d) capacities of physical planning and design; e) cost of campus site maintenance, 
and; f) instructor-student ratio. These areas were seen to be vital measures of performance.  
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Figure 2 Descriptive Statistics 
 

As shown in Figure 3 , growth in terms of costs of campus site maintenance (18.2%), 
capacity expansion of physical planning and design (12.1%) and number of students enrolled yearly 
(3%) have been rapid to extremely rapid. These developments contrast markedly with the very slow 
pace of growth in the areas of published research output (36%), instructor-student ratio (9.1%) and 
number of degree programs on offer (9.1%).  
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Figure 3 Rate of Growth 
 

The very slow growth rate of research publication output can be inferred from unhelpful 
academic policies which tend to de-motivate and stifle academic research pursuits.  It was noted that 
since last year, academics had to finance themselves 50% share of costs of logistics and expenses 
pertaining to domestic and international conferences attendance and other research projects.  Besides, 
the poor instructor-student ratio places greater burden on academics, leaving them with little or no 
time for research, university-industry engagements and development and management of research 
projects and fund-raising activities. 
 
Leadership Crisis: To ascertain the level of importance (1-5, where 1 is unimportant and 5 extremely 
important) which respondents attach to concerns about rapid growth, six questionnaire statements 
were constructed: a) concern about existence; b) concern about survival; c) concern about success in 
terms of profitability; d) concern about organizational success; e) concern about take-off, and; f) 
concern about maturity.  Analysis of responses is depicted in Figure 4. A relative large number of 
respondents were doubtful about success. About 36% were extremely worried about the general 
management, whilst 33.3% saw the need to revamp the institution all together with the view to 
reinvigorate management for transactional leadership which visible and palpable.  A respondent 
preferred a somewhat ‘management-by-walking’ approach be encouraged. Some 18% of respondents 
perceived existential problems besetting growth as extreme cause for concern. 
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Figure 4 Organizational Concerns 
 
Environmental Risks and Threats: About 73% of respondents believed some immediate and 
existential problems are there awaiting AUN as it rapidly grows. Observations seem to corroborate 
this fear as the political and social environment in which the organisation operates has not been 
favorable to the young, private-owned joint-venture. 
 
Strong Management Grip: The role of the managers is bound to change with the different phases of 
organizational growth. Arguably, top management has almost managed single-handed since the start-
up in 2004. Evidence show that top management still supervised many operations themselves and 
seems reluctant to expose the ‘inside’ of management to the public and/or let go the grip on helm of 
affairs.  This management style of ‘grip and exclusion’ seems to preclude inflow of ‘other’ ideas and 
cross-fertilization of knowledge and innovation and ossify a culture of mistrust. If this culture exists 
for long, it would have deleterious effect on motivation, productivity and growth itself. At some 
point in time management would have to delegate some functions and assume new and sometimes 
unknown managerial responsibilities. 
 

In order to locate where AUN lies in the organizational growth trajectory, five questionnaire 
statements were presented. These attempted to measure perceptual levels (1-5, where 1= very low 
and 5 = extremely high) about management operations:  a) founders and managers are actively 
involved in operations of the organization; b) management is getting a grip on operations; c) 
management is delegating and decentralizing operations; d) management is formalizing transactions 
and operations, and; e) management is using teams and collaboration systems. 
 
Inaccessibility: Results are depicted in Figure 5. Evidence showed that the vigour and vibrancy of 
founders and top management in all activities across the board during the early part of start-up. This 
has significantly tapered off if not ceased entirely. Response, especially from top management to 
growth needs have been moderate to very low.  This contrasts markedly with the early start-up 
engagements when full-house Board meeting sessions were held and regular tours to campus, 
surprise visits to classrooms, study sessions, cafeteria and dormitories, and informal rapport with 
students took place. The main explanation to the low level engagement of management/founders 
given was the effects of either changing roles or problems of role definition.  
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Figure 3 Rate of Growth 
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Figure 4 Organizational Concerns 
 
Environmental Risks and Threats: About 73% of respondents believed some immediate and 
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seems reluctant to expose the ‘inside’ of management to the public and/or let go the grip on helm of 
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cross-fertilization of knowledge and innovation and ossify a culture of mistrust. If this culture exists 
for long, it would have deleterious effect on motivation, productivity and growth itself. At some 
point in time management would have to delegate some functions and assume new and sometimes 
unknown managerial responsibilities. 
 

In order to locate where AUN lies in the organizational growth trajectory, five questionnaire 
statements were presented. These attempted to measure perceptual levels (1-5, where 1= very low 
and 5 = extremely high) about management operations:  a) founders and managers are actively 
involved in operations of the organization; b) management is getting a grip on operations; c) 
management is delegating and decentralizing operations; d) management is formalizing transactions 
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Inaccessibility: Results are depicted in Figure 5. Evidence showed that the vigour and vibrancy of 
founders and top management in all activities across the board during the early part of start-up. This 
has significantly tapered off if not ceased entirely. Response, especially from top management to 
growth needs have been moderate to very low.  This contrasts markedly with the early start-up 
engagements when full-house Board meeting sessions were held and regular tours to campus, 
surprise visits to classrooms, study sessions, cafeteria and dormitories, and informal rapport with 
students took place. The main explanation to the low level engagement of management/founders 
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Figure 5 Perceptions about Management Operations 
 
Lack of Strategy Focus: Half (51.5%) of respondents perceived management has tightened their grip 
on operations as the institution grows rapidly. It appeared this style of management and rapid 
growth, especially in student numbers and infrastructures caused management to loose visibility and 
control over operations. Recent incidents such as inconsistencies in students’ pre-registration 
exercises, delays in arrival of student textbooks ordered from abroad, conflicting examination 
schedules, information overload and communication breakdown, conflicting roles, staff and students’ 
disenchantment all go to explain lack of strategy focus.   
 
Structural Inconsistencies and Misinformation: Evidence shows that communication is infrequent 
and informal, and structure is non-existent or rudimentary. The comments of a director about roles, 
responsibilities and structural dysfunction paint a good picture of the structural problems:  
 
“The confusion here is that maintenance requests should be forwarded to HR but the help line is in 
the hands of [planning, physical development unit] personnel. Or have you transferred the 
maintenance supervisor from … to HR so that he take his orders from there and report there as well? 
…… [AUN] is becoming a magical institution…. the more I look these days, the less I see and the 
more I read, the less I understand. Please let us not run away from reality. If there is a problem 
somewhere, is better we identify it and solve rather than creating more confusion.” 

 
Since management is not doing well by letting off their grip on operations, it logically 

follows that the pace of delegation and decentralization of function vis-à-vis rapid growth is very 
low.  It seems the organization is not reaping the benefits of decentralization which include 
enhancement of employee motivation, performance, satisfaction, creativity, involvement, 
commitment and consequently increased productivity. Respondents (30.3%) perceived very low 
efforts made by management to exploit the benefits of teamwork and collaboration for competitive 
advantage.  Globalization and national differences make the nature of teamwork and collaboration 
important at AUN (Klein & McHugh, 2005). Teaching and learning are complex tasks that demand 
expertise in domains beyond the competencies and creativity of one person or nationality. It seems 
management has not fully realized the national differences of staff and may run the risk of 
inefficiencies, communication barriers, and coordination breakdowns. Until it realizes this fact and 

grows effective teams and collaboration systems, it would find it hard to leverage expertise, effort, 
commitment, and adaptability for its goal achievement. 
 
7. Further Analysis 
 

Further analysis using Factor Analysis was made to get an insight into the relationships 
between the 17-item questionnaire variables and reduce them to a meaningful set which best explains 
the growth model.  After a closer examination of the correlations between the 17 variables in the 
research instrument, two main issues came to the fore. These included the issues which pair of 
variables could be a sufficient substitute for the others and whether the elimination of a set of paired 
variables would be justified without the loss of detail whilst isolating the pattern of perception that 
respondents perceive as being the crucial factors for explaining rapid growth and its consequences. 
  

The solution to the two issues raised appeared to lie in Principal Component (PC) analysis 
which is a major procedural stage in Factor Analysis (Cooley & Lohnes, 1952).  The correlation map 
in Figure 6 shows interesting linkages between sets of pair variables (where r = 0.5 is strong positive 
correlation). Overall, strong positive correlations were identified within the growth stage variables: 
a) ‘Founders and managers are actively involved in operations of the organization’ and ‘Management 
is getting a grip on operations’ (r = 0.6); b) ‘Management is getting a grip on operations’ and 
‘Management is delegation and decentralizing operations’ (r = 0.6); c) ‘Management is delegation 
and decentralizing operations’ and ‘Management is using teams and collaboration systems’ (r = 0.6).  
Another strong positive inter-group linkage exist between growth rate and organizational concern: 
‘Number of published research’ and ‘Take-off’   (r = 0.6).  The organizational concern variable 
‘Take-off’ again correlates positively with the growth stage variable ‘‘Management is delegation and 
decentralizing operations’ (r = 0.5).   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 6 Correlation Map 
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maintenance supervisor from … to HR so that he take his orders from there and report there as well? 
…… [AUN] is becoming a magical institution…. the more I look these days, the less I see and the 
more I read, the less I understand. Please let us not run away from reality. If there is a problem 
somewhere, is better we identify it and solve rather than creating more confusion.” 

 
Since management is not doing well by letting off their grip on operations, it logically 

follows that the pace of delegation and decentralization of function vis-à-vis rapid growth is very 
low.  It seems the organization is not reaping the benefits of decentralization which include 
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commitment and consequently increased productivity. Respondents (30.3%) perceived very low 
efforts made by management to exploit the benefits of teamwork and collaboration for competitive 
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expertise in domains beyond the competencies and creativity of one person or nationality. It seems 
management has not fully realized the national differences of staff and may run the risk of 
inefficiencies, communication barriers, and coordination breakdowns. Until it realizes this fact and 

grows effective teams and collaboration systems, it would find it hard to leverage expertise, effort, 
commitment, and adaptability for its goal achievement. 
 
7. Further Analysis 
 

Further analysis using Factor Analysis was made to get an insight into the relationships 
between the 17-item questionnaire variables and reduce them to a meaningful set which best explains 
the growth model.  After a closer examination of the correlations between the 17 variables in the 
research instrument, two main issues came to the fore. These included the issues which pair of 
variables could be a sufficient substitute for the others and whether the elimination of a set of paired 
variables would be justified without the loss of detail whilst isolating the pattern of perception that 
respondents perceive as being the crucial factors for explaining rapid growth and its consequences. 
  

The solution to the two issues raised appeared to lie in Principal Component (PC) analysis 
which is a major procedural stage in Factor Analysis (Cooley & Lohnes, 1952).  The correlation map 
in Figure 6 shows interesting linkages between sets of pair variables (where r = 0.5 is strong positive 
correlation). Overall, strong positive correlations were identified within the growth stage variables: 
a) ‘Founders and managers are actively involved in operations of the organization’ and ‘Management 
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‘Management is delegation and decentralizing operations’ (r = 0.6); c) ‘Management is delegation 
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These pair correlations corroborate the strong positive linkages within the growth stage 
variables, and between this group and the organizational concern group variables.  Only a growth 
rate variable is linked to the organizational concern group variables.   It seems the ‘Take-off’ issue is 
significant in the findings, but further investigation and explanations are needed about the 
correlations. 
 

Table 2 shows VARIMAX factor loadings on the 17 variables and 5 PCs (Principal 
Components) isolated. These PCs account for 66.8% of total variance.  A model comprising the five 
factors may be adequate to represent the data, thus fulfilling the task of Factor Analysis as a data 
reduction technique.  
 
Management Style Factor: A vital stage in the Factor Analysis was the naming of the significant 
factors by observing the factor loadings using the knowledge and experience gained from the survey 
environment. Factor 1 is dubbed the ‘Management Style’ factor which alone accounts 24.1% of total 
variance. It is positively loaded on the ‘Management is Using Teams and Collaboration Systems’ (r 
=0.9), ‘Management is Delegating and Decentralizing Operations’ (r = 0.8) and ‘Management is 
Getting a Grip on Operations’ (r =0.7) variables. 
 
Table 2 PC Analysis 
 
Variables PC1 PC2 PC3 PC4 PC5 
1. Number of Degree Programs   0.2   0.4   0.1   0.0   0.1 
2. Number of Published Research   0.6   0.5   0.0   0.1   0.3 
3. Number of Students Enrolled Yearly   0.0  -0.1   0.2   0.3   0.0 
4. Capacities of Physical Planning and Design  -0.2  -0.2   0.3   0.4  -0.1 
5. Cost of Campus Site Maintenance  -0.1  -0.2   0.3   0.2   0.0 
6. Instructor-Student Ratio   0.4  -0.4  -0.1   0.4  -0.1 
7. Concern for Existence   0.2   0.5  -0.4   0.0  -0.5 
8. Concern for Survival   0.2   0.5  -0.6   0.4  -0.2 
9. Concern for Success-Profitability   0.1   0.8   0.5   0.4   0.1 
10.Concern for Success-Organization   0.1  -0.1  -0.2   0.4   0.7 
11.Concern for Take-Off   0.6   0.2   0.1  -0.1   0.1 
12.Concern for Maturity   0.5   0.1   0.2  -0.7   0.3 
13.Founders and Manag’t are Actively Involved in 
operations   0.5  -0.4  -0.4   0.2   0.2 
14.Management is Getting a Grip on Operations   0.7  -0.3  -0.3  -0.1  -0.1 
15.Management is Delegating and Decentralizing 
Operations   0.8  -0.3   0.0   0.0  -0.1 
16.Management is Formalizing Transactions and 
Operations   0.3  -0.3   0.1   0.1   0.1 
17.Management is Using Teams and Collaboration 
Systems  0.9  -0.1  0.5   0.0  -0.4 
% of Variance 24.1 14.9 10.9   9.5   7.5 
Cumulative % 24.1 38.9 49.8 59.3 66.8 

 
Note: * 5 Components extracted; Factor Extraction Method: Principal Component Analysis; PC 
Principal Component.   Rotation Method: VARIMAX   with Kaiser Normalization. Factor loadings 
in dark italics  0.50. 
 

The Management Style factor collaborate the characteristics of management style described 
above. This factor is a strong indicator of the growth phase in which the organization is at the 
moment (i.e. between Phase 1 and Phase 2). Factor 2 named ‘Success-Profitability’ factor which is 
highly and positively loaded on ‘Concern for Profitability’ (r =0.8). It accounts 14.9% of total 
variability. Cumulatively, Factors 1 and 2 account 38.9% of variance.  This factor explains the huge 
investment made and the financial burden on the founders who should expect a long time before 
break-even. Factor 3 termed the ‘Team-Collaboration’ factor is positively loaded on the 
‘Management is Using Teams and Collaboration Systems’ variable (r = 0.5). This factor confirms 
the need to realize structural inconsistence and the call for quick assessment and correction of the 
structural and communication gaps. All three factors seem representative of the research model; they 
account cumulatively about 50% of total variance. 
 
Impact of Management Style: One-Way ANOVA (Analysis of Variance) was conducted to assess 
variance for the dependent variable ‘Management is Getting a Grip on Operations’ by the single 
independent variables ‘Management is Delegating and Decentralizing Operations’ and ‘Management 
is Using Teams and Collaboration Systems’ and ‘Management is Formalizing Transactions and 
Operations’. Results showed that the more management grip tight to control operations, the less it 
delegates, decentralize operations, gives autonomy to lower hierarchy functions and positions, and 
above all the less the intention to use teams and collaboration systems.  
 

Table 3 shows that there are no significant difference in the perceptions of  academics/staff 
and management groups with reference to  ‘Capacities of Physical Planning and Design’  (F=0.085; 
p=0.772), ‘Concern for Success-Organization’ (F=0.000; p=1.000), ‘Concern for Maturity’ 
(F=0.000; p=1.000), and ‘Management is Formalizing Transactions and Operations’ (F=0.328; 
p=0.571), because their p-values are larger than their F ratios.  However, the perceptions of the two 
groups showed significant differences with respect to the remaining variables, since their p-values 
(Sig.) were less than their F ratios. 
 
8. Management Implications  
 

Churchill and Lewis model provides a framework for examining rapid growth. The model 
articulated the five stages of strategic choice growth namely, existence, survival, success, take-off 
and resource maturity. Evidence shows that AUN has past the existence stage and has entered the 
survival stage. Management seems to have more work to do as result of increased diversity and 
complexity. These will embrace appraisal of managerial styles, organisational re-structure, crafting 
formal systems, planning strategic goals and engendering stakeholders’ involvement in the business 
process. 
 

AUN seems to have passed the birth stage. Initially, the founders were technically or 
entrepreneurially oriented. They were heavily involved in the conception, planning and inauguration 
of the institution. There has been significant increase in student numbers, class size, expansion of site 
and facilities and burgeoning costs of maintenance, repair and operations. Also, there has been 
growing concerns about organizational success and future take-off. The perception about risks in the 
environment was found to be high. The sources of risks lie mostly in volatility of cultural, political 
and economic conditions in which the organization operate. Communication have been frequent and 
informal. Long hours of work by pioneer staff were rewarded with modest salaries and promises of 
benefits. 
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These pair correlations corroborate the strong positive linkages within the growth stage 
variables, and between this group and the organizational concern group variables.  Only a growth 
rate variable is linked to the organizational concern group variables.   It seems the ‘Take-off’ issue is 
significant in the findings, but further investigation and explanations are needed about the 
correlations. 
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Components) isolated. These PCs account for 66.8% of total variance.  A model comprising the five 
factors may be adequate to represent the data, thus fulfilling the task of Factor Analysis as a data 
reduction technique.  
 
Management Style Factor: A vital stage in the Factor Analysis was the naming of the significant 
factors by observing the factor loadings using the knowledge and experience gained from the survey 
environment. Factor 1 is dubbed the ‘Management Style’ factor which alone accounts 24.1% of total 
variance. It is positively loaded on the ‘Management is Using Teams and Collaboration Systems’ (r 
=0.9), ‘Management is Delegating and Decentralizing Operations’ (r = 0.8) and ‘Management is 
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The Management Style factor collaborate the characteristics of management style described 
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structural and communication gaps. All three factors seem representative of the research model; they 
account cumulatively about 50% of total variance. 
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variance for the dependent variable ‘Management is Getting a Grip on Operations’ by the single 
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is Using Teams and Collaboration Systems’ and ‘Management is Formalizing Transactions and 
Operations’. Results showed that the more management grip tight to control operations, the less it 
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and resource maturity. Evidence shows that AUN has past the existence stage and has entered the 
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entrepreneurially oriented. They were heavily involved in the conception, planning and inauguration 
of the institution. There has been significant increase in student numbers, class size, expansion of site 
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environment was found to be high. The sources of risks lie mostly in volatility of cultural, political 
and economic conditions in which the organization operate. Communication have been frequent and 
informal. Long hours of work by pioneer staff were rewarded with modest salaries and promises of 
benefits. 
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Table 3 Analysis of Variance 

Variable  
Sum of 
Squares Df 

Mean 
Square F Sig. 

1. Number of degree programs Between Groups 0.253 1 0.253 0.493 0.488
 Within Groups 15.929 31 0.514   
2. Number of published research Between Groups 1.632 1 1.632 1.666 0.206
 Within Groups 30.368 31 0.980   
3.Number of students enrolled 
yearly Between Groups 0.912 1 0.912 2.180 0.150
 Within Groups 12.967 31 0.418   
4. Capacities of physical 
planning and design Between Groups 0.054 1 0.054 0.085 0.772
 Within Groups 19.582 31 0.632   
5. Cost of campus site 
maintenance Between Groups 0.962 1 0.962 1.413 0.244
 Within Groups 21.099 31 0.681   
6. Lecturer-student ratio Between Groups 10.240 1 10.240 18.377 0.000
 Within Groups 17.275 31 0.557   
7. Concern for existence Between Groups 0.793 1 0.793 0.826 0.370
 Within Groups 29.753 31 0.960   
8. Concern for survival Between Groups 0.747 1 0.747 0.740 0.396
 Within Groups 31.313 31 1.010   
9. Concern for success-
profitability Between Groups 0.937 1 0.937 0.726 0.401
 Within Groups 39.973 31 1.289   
10.Concern for success-
organization Between Groups 0.000 1 0.000 0.000 1.000
 Within Groups 28.000 31 0.903   
11.Concern for take-off Between Groups 3.746 1 3.746 6.492 0.016
 Within Groups 17.890 31 0.577   
12.Concern for maturity Between Groups 0.000 1 0.000 0.000 1.000
 Within Groups 32.000 31 1.032   
13.Founders and management 
are actively involved in 
operations Between Groups 3.898 1 3.898 4.503 0.042
 Within Groups 26.830 31 0.865   
14.Management is getting a grip 
on operations Between Groups 2.279 1 2.279 3.025 0.092
 Within Groups 23.357 31 0.753   
15. Management is delegating 
and 
      decentralizing operations Between Groups 3.949 1 3.949 4.166 0.050
 Within Groups 29.385 31 0.948   
16.Management is formalizing 
transactions and operations Between Groups 0.253 1 0.253 0.328 0.571
 Within Groups 23.929 31 0.772   
17.Management is using teams 
and collaboration systems Between Groups 2.015 1 2.015 1.442 0.239
 Within Groups 43.319 31 1.397   

 Decisions and motivations were found to be highly sensitive to market feedback. Informal 
communications have become infeasible as additional functions have to be implemented.  Evidence 
gathered indicates that leadership crisis in the offing. This correlates with low levels of 
decentralization, delegation, teamwork, collaboration and appreciation of knowledge potential. 
 

There exist minimal or no significant difference in the perceptions of academic/staff and 
management groups with reference to growth in site and facilities, and concerns about organisation 
success and resource maturity. However, the perceptions of the two groups showed significant 
differences with respect to the remaining variables identified in the research. 
 
 Evidence shows that AUN is in transition to Phase 2 of Greiner’s model. A new direction is 
needed to avert a leadership crisis. The cure for this rapid-growth syndrome is not easy. It is not 
impossible either. It is important to quickly recognise the need for a transition and pursue 
organisational restructuring. The institution need to look within itself and develop a clear vision, 
define ‘why the organization exists’ and ‘where it wants to be taken’.  
 
Management Challenges: The pains of growth have directly affected AUN and they seemed to have 
been slow in recognising the need for transition. New competent managerial, academic and 
administrative staff should be welcome in order to achieve managerial efficiency during the growth 
process. Open and frank discussions, exchange of ideas without fear, adoption of transformational 
management style that would change the ‘out-of-the silo’ to ‘management-by-walking-around’ 
approach need to be considered. Turnover rate at top-echelon has been relatively high. AUN has had 
four Presidents since 2005. The new President hired in 2010 seems to be more strategically focused, 
and the odds of success for effective rapid growth management seem high. 
 
Human Resources Challenges: Rapid-growth warrants hiring more knowledge workers for 
increased productivity.  The challenge here is to develop an ability to recruit talented and enthusiastic 
people academic and support staff. This can be achieved by the use of HR professionals. Hiring the 
wrong staff would increase search and quality costs. It is also very crucial to develop the ability to 
retrain and retain key skills by using effective incentive programs, improving working environment, 
job design, job rotation and opportunities for mobility to achieve increased motivation. Also student 
enrollment needs to be scrutinized to ensure that good students are admitted without infringing 
individual rights and exclusion. 
 
Financial Challenges: As AUN grows, it would need resources (capital) to purchase additional 
assets: equipment, inventory, facilities and larger buildings. It also needs capital to pay added 
employees and other costs of increased business.  Capital investment must be large enough to 
support business operations in both good and bad times. New and innovative management 
accounting practices (such as time-related Activity-Based Costing) systems and plan need to be in 
place.  This should be in alignment with operations and business goals.  Budgets should be 
developed for every department in other to contain increasing costs.  
 
Marketing Challenges: Marketing challenges are caused mainly by external factors.  The institution 
needs to be aware of the turns and new demands of the market in order to have sustainable growth. 
Business plan should determine in detail the dynamics and demographics of potential student 
population. Competition should be examined and marketing strategy should be consequently 
developed in response to market demands.  
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developed in response to market demands.  
 
 
 



26

References 
 
Álvarez, P. & Rodríguez, B. (2002) “How to Manage Rapid Change”. Seminar in Strategy and 
International Business Seminar Report (57147S ). Helsinki University of Technology Department of 
Industrial Engineering & Management Institute of Strategy and International Business. 
 
Botchway, B. (2010) ‘‘Exploring Entrepreneurial Profile among Undergraduates of a University in 
an Emerging Economy’’, 33rd Annual ISBE Conference, Institute for Small Business & 
Entrepreneurship, London.  
 
Churchill, N.C. & Lewis V.L. (1983) “The Five Stages of Small Business Growth”. Harvard 
Business Review. 61(3):30–50. 
 
Cooley, W. W. and Lohnes, P. R.(1952) Multivariate Procedures for the Behavioral Sciences, New 
York, p. 151. 
 
Cronbach, L. J. (1951) ‘Coefficient alpha and the internal structure of tests’ Psychometrica, Vol.16, 
pp.297-334. 
 
Denscombe, M. (2004) The Good Research Guide. Second  edition. Maidenhead:Open University 
Press. 

Feindt, S. Jeffcoate, J. & Chappell, C. (2002) “Identifying Success Factors for Rapid Growth in SME 
E-commerce”. Small Business Economics. 19(1). 

Flamholtz, E. (1990) Growing Pains: How to Make the Transition from an Entrepreneurship to a 
Professionally Managed Firm. San Francisco, CA.: Jossey-Bass. 
 
Garnsey, E. (1996) "A New Theory of the Growth of the Firm". in Proceedings of the 41st ICSB 
World Conference, Stockholm, June. 
 
Garnsey, E., Stam, E. & Heffernan, P. (2006) “New Firm Growth: Exploring Processes and Paths”. 
Industry & Innovation. 13(1):1-20. 
 
Gorman, G. G. & McCarthy, S. (2000) “Business Development Support for Knowledge-based Firms 
in Newfoundland and Labrador: An Exploratory Study”. North Atlantic Forum 2000. Corner Brook, 
Newfoundland, 24-27 September.  
 
Greiner, L.E. (1972), "Evolution and revolution as organizations grow", Harvard Business Review. 
50(4):37-46. 
 
Hizon, M. I. R. & Bronson, J. W. (2004). “The Role of Technology as a Competitive Weapon in 
Each of the Five Phases of Growth”.  Presented in 2004 at the 18th annual USASBE National 
Conference. University of Wisconsin-Whitewater. Department of Management. [Online]. Available 
from: www.sbaer.uca.edu/research/usasbe/2004/ pdf/65.pdf. (Accessed: 15 April 2007). 
 
Kazanjian, R. K. (1988) "Relation of Dominant Problems to Stages of Growth in Technology-Based 
New Ventures". Academy of Management Journal. 31(2):257-279. 
 

Klein, H. A. & McHugh, A. P. (2005). National differences in teamwork. In W. R. Rouse & K. B. 
Boff, (Eds). Organizational Simulation. New York: Wiley. 
 
Kravitz, D. (2010) ‘‘American University's growth causes pains for neighboring businesses,’’ 
Washington Post, Saturday, December 11. 

Louvion, C. & Martens, R. (2006) “Case Study: Shopzilla Scales Software Agility With Agile Tools”. 
Agile Journal. Saturday, 05 August. [Online]. Available from: 
http://www.agilejournal.com/component/ option,com_magazine/ func,show_article/id,68/ (Accessed: 
19 March 2007). 
 
Lowe, R. (2002) "The Role and Experience of Inventors and Start-ups in Commercializing 
University Research: Case Studies at the University of California". Center for Studies in Higher 
Education. Paper CSHE6-02. [Online]. Available from from: 
http://repositories.cdlib.org/cshe/CSHE6-02. (Accessed: 16 April 2011). 
 
Macpherson, A., Jones, O. & Zhang, M. (2004) “Evolution or revolution? Dynamic capabilities in a 
knowledge-dependent firm”. R&D Managemen.t 34 (2), 161–177. 
 
Mintzberg, H.  (1987) “Crafting Strategy”. Harvard Business Review, July-August: 66-75. 
 
Mintzberg, H. (1983) Structure in Fives: Designing Effective Organizations. Englewood Cliffs, NJ.: 
Prentice-Hall. 
 
Pawson R and Tilley N (1997) Realistic Evaluation London Sage Publications. 
 
Packham, G. Brooksbank, D. & Brychan, C. M. (2005) “Climbing the mountain: management 
practice adoption in growth oriented firms in Wales”. Journal of Small Business and Enterprise 
Development. 12(4):482 – 497. 
 
Railsback, G. (2007) ‘Growing Pains from Rapid Growth: A Historical Case Study of George Fox 
University from 1983 to 2003’, Christian Higher Education, Vol. 6:5. October , pp. 409-427. 
 
Salmi, J. (2010) ‘‘Ten Common Errors When Building a New World-Class University’’,  September,  
http://blogs.worldbank.org/education/category/tags/new-university (Accessed: 10.05.2011). 
 
Scott, M. & Richard, B. (1987) "Five Stages of Growth in Small Business". Long Range Planning. 
20(3):45-52. 
 
Somekh, B. (1995) “The contribution of action research to development in social endeavours: a 
position paper on action research methodology”.  British Educational Research Journal.  21(3):339-
355. 
 
Stent, A. (1978) "Growth Pains for Brazilian Education". Change Vol 10:6  June-July. 
 
Storey, D. (1994) "The Growth of Small Firms", in Understanding the Small Business Sector, 
London: Routledge. pp:112-159. 
 
Susman, G. & Evered, R. (1978) “An assessment of the scientific merits of action research”. 
Administrative Science Quarterly. 23(4):582-603. 



27

References 
 
Álvarez, P. & Rodríguez, B. (2002) “How to Manage Rapid Change”. Seminar in Strategy and 
International Business Seminar Report (57147S ). Helsinki University of Technology Department of 
Industrial Engineering & Management Institute of Strategy and International Business. 
 
Botchway, B. (2010) ‘‘Exploring Entrepreneurial Profile among Undergraduates of a University in 
an Emerging Economy’’, 33rd Annual ISBE Conference, Institute for Small Business & 
Entrepreneurship, London.  
 
Churchill, N.C. & Lewis V.L. (1983) “The Five Stages of Small Business Growth”. Harvard 
Business Review. 61(3):30–50. 
 
Cooley, W. W. and Lohnes, P. R.(1952) Multivariate Procedures for the Behavioral Sciences, New 
York, p. 151. 
 
Cronbach, L. J. (1951) ‘Coefficient alpha and the internal structure of tests’ Psychometrica, Vol.16, 
pp.297-334. 
 
Denscombe, M. (2004) The Good Research Guide. Second  edition. Maidenhead:Open University 
Press. 

Feindt, S. Jeffcoate, J. & Chappell, C. (2002) “Identifying Success Factors for Rapid Growth in SME 
E-commerce”. Small Business Economics. 19(1). 

Flamholtz, E. (1990) Growing Pains: How to Make the Transition from an Entrepreneurship to a 
Professionally Managed Firm. San Francisco, CA.: Jossey-Bass. 
 
Garnsey, E. (1996) "A New Theory of the Growth of the Firm". in Proceedings of the 41st ICSB 
World Conference, Stockholm, June. 
 
Garnsey, E., Stam, E. & Heffernan, P. (2006) “New Firm Growth: Exploring Processes and Paths”. 
Industry & Innovation. 13(1):1-20. 
 
Gorman, G. G. & McCarthy, S. (2000) “Business Development Support for Knowledge-based Firms 
in Newfoundland and Labrador: An Exploratory Study”. North Atlantic Forum 2000. Corner Brook, 
Newfoundland, 24-27 September.  
 
Greiner, L.E. (1972), "Evolution and revolution as organizations grow", Harvard Business Review. 
50(4):37-46. 
 
Hizon, M. I. R. & Bronson, J. W. (2004). “The Role of Technology as a Competitive Weapon in 
Each of the Five Phases of Growth”.  Presented in 2004 at the 18th annual USASBE National 
Conference. University of Wisconsin-Whitewater. Department of Management. [Online]. Available 
from: www.sbaer.uca.edu/research/usasbe/2004/ pdf/65.pdf. (Accessed: 15 April 2007). 
 
Kazanjian, R. K. (1988) "Relation of Dominant Problems to Stages of Growth in Technology-Based 
New Ventures". Academy of Management Journal. 31(2):257-279. 
 

Klein, H. A. & McHugh, A. P. (2005). National differences in teamwork. In W. R. Rouse & K. B. 
Boff, (Eds). Organizational Simulation. New York: Wiley. 
 
Kravitz, D. (2010) ‘‘American University's growth causes pains for neighboring businesses,’’ 
Washington Post, Saturday, December 11. 

Louvion, C. & Martens, R. (2006) “Case Study: Shopzilla Scales Software Agility With Agile Tools”. 
Agile Journal. Saturday, 05 August. [Online]. Available from: 
http://www.agilejournal.com/component/ option,com_magazine/ func,show_article/id,68/ (Accessed: 
19 March 2007). 
 
Lowe, R. (2002) "The Role and Experience of Inventors and Start-ups in Commercializing 
University Research: Case Studies at the University of California". Center for Studies in Higher 
Education. Paper CSHE6-02. [Online]. Available from from: 
http://repositories.cdlib.org/cshe/CSHE6-02. (Accessed: 16 April 2011). 
 
Macpherson, A., Jones, O. & Zhang, M. (2004) “Evolution or revolution? Dynamic capabilities in a 
knowledge-dependent firm”. R&D Managemen.t 34 (2), 161–177. 
 
Mintzberg, H.  (1987) “Crafting Strategy”. Harvard Business Review, July-August: 66-75. 
 
Mintzberg, H. (1983) Structure in Fives: Designing Effective Organizations. Englewood Cliffs, NJ.: 
Prentice-Hall. 
 
Pawson R and Tilley N (1997) Realistic Evaluation London Sage Publications. 
 
Packham, G. Brooksbank, D. & Brychan, C. M. (2005) “Climbing the mountain: management 
practice adoption in growth oriented firms in Wales”. Journal of Small Business and Enterprise 
Development. 12(4):482 – 497. 
 
Railsback, G. (2007) ‘Growing Pains from Rapid Growth: A Historical Case Study of George Fox 
University from 1983 to 2003’, Christian Higher Education, Vol. 6:5. October , pp. 409-427. 
 
Salmi, J. (2010) ‘‘Ten Common Errors When Building a New World-Class University’’,  September,  
http://blogs.worldbank.org/education/category/tags/new-university (Accessed: 10.05.2011). 
 
Scott, M. & Richard, B. (1987) "Five Stages of Growth in Small Business". Long Range Planning. 
20(3):45-52. 
 
Somekh, B. (1995) “The contribution of action research to development in social endeavours: a 
position paper on action research methodology”.  British Educational Research Journal.  21(3):339-
355. 
 
Stent, A. (1978) "Growth Pains for Brazilian Education". Change Vol 10:6  June-July. 
 
Storey, D. (1994) "The Growth of Small Firms", in Understanding the Small Business Sector, 
London: Routledge. pp:112-159. 
 
Susman, G. & Evered, R. (1978) “An assessment of the scientific merits of action research”. 
Administrative Science Quarterly. 23(4):582-603. 



28

Vecchio, R. P. (2006) Organizational Behavior: Core Concepts. 6th ed. Minster, OH: Thomson 
South-Western. 
 
Vic, T. (2007) Managing People (MP) Seminar Lecture 5, MBASHR-MP-070308-06 Sem 6. 
Liverpool: University of Liverpool  Laureate Online Education BV. [Online]. Available from:  
http://fcweb.embanet.com/ (Accessed:  15 April 2007). 
 
Wickham, P. (1998) Strategic Entrepreneurship. London: Pitman. 
 
William, S., Hartnett, T. & Strassner, E. (2003) “ Higher Education in Nigeria: A Status Report”. 
Higher Education Policy. 16. 
 
 

About the Author 
 

 
 
 
 
 
 
 
 
 
 
 
 

Dr. Benjamin Botchway is currently is a 
manager of a renewable energy technology 
company. He has been a pioneer faculty and 
Associate Professor of Business and 
Entrepreneurship at the American University 
of Nigeria (a ‘greenfield’ institution), where 
he taught Operations Management and 
Entrepreneurship and contributed to strategy 
and curriculum development of the School of 
Business and Entrepreneurship. Dr. Botchway 
also taught as a senior lecturer Supply Chain 
Management, Logistics and Business at both 
undergraduate and postgraduate levels at 
Birmingham City University, UK. He has 
worked as an industrial development expert 
with the United Nations Industrial 
Development Organization (UNIDO- Vienna), 
and contributed to a number of practical 
problems solving initiatives in both upstream 
and downstream automotive industry supply 
chains. Areas of his research interests include 
Supply Chain Integration and Rationalization, 
and Entrepreneurship Education.  

 



29

Vecchio, R. P. (2006) Organizational Behavior: Core Concepts. 6th ed. Minster, OH: Thomson 
South-Western. 
 
Vic, T. (2007) Managing People (MP) Seminar Lecture 5, MBASHR-MP-070308-06 Sem 6. 
Liverpool: University of Liverpool  Laureate Online Education BV. [Online]. Available from:  
http://fcweb.embanet.com/ (Accessed:  15 April 2007). 
 
Wickham, P. (1998) Strategic Entrepreneurship. London: Pitman. 
 
William, S., Hartnett, T. & Strassner, E. (2003) “ Higher Education in Nigeria: A Status Report”. 
Higher Education Policy. 16. 
 
 

About the Author 
 

 
 
 
 
 
 
 
 
 
 
 
 

Dr. Benjamin Botchway is currently is a 
manager of a renewable energy technology 
company. He has been a pioneer faculty and 
Associate Professor of Business and 
Entrepreneurship at the American University 
of Nigeria (a ‘greenfield’ institution), where 
he taught Operations Management and 
Entrepreneurship and contributed to strategy 
and curriculum development of the School of 
Business and Entrepreneurship. Dr. Botchway 
also taught as a senior lecturer Supply Chain 
Management, Logistics and Business at both 
undergraduate and postgraduate levels at 
Birmingham City University, UK. He has 
worked as an industrial development expert 
with the United Nations Industrial 
Development Organization (UNIDO- Vienna), 
and contributed to a number of practical 
problems solving initiatives in both upstream 
and downstream automotive industry supply 
chains. Areas of his research interests include 
Supply Chain Integration and Rationalization, 
and Entrepreneurship Education.  

 

Chinese Viewpoints of Workplace Spirituality

by

Chieh-Wen Sheng
Department of Commerce Technology & Management,

Chihlee Institute of Technology, Taiwan
E-mail: cwsheng@mail.chihlee.edu.tw

and

Ming-Chia Chen
Department of Hospitality Management,

Ming-Dao University, Taiwan
E-mail: amom@mdu.edu.tw



Chinese Viewpoints of Workplace Spirituality 
 
 

by 
 
 

Chieh-Wen Sheng 
Department of Commerce Technology & Management, 

Chihlee Institute of Technology, Taiwan 
E-mail: cwsheng@mail.chihlee.edu.tw 

 
and 

 
Ming-Chia Chen 

Department of Hospitality Management, 
Ming-Dao University, Taiwan 
E-mail: amom@mdu.edu.tw 

 
 

Abstract 
 

This research aimed to investigate the causal relationship of workplace spirituality with the 
viewpoints of the Chinese. It conducted focus group meetings with 51 workers and analyzed the 
most influential classics to Chinese, including Confucian Analects of Confucianism, the Tao Te 
Ching of Taoism, and the Platform Sutra of the Sixth Patriarch of Zen Buddhism. Results suggested 
that with Chinese viewpoints the causal relationship of workplace spirituality is a continuous 
circulation. Starting from the interpretation of environment, an individual would introspect and make 
practices of workplace spirituality and then his/her self-feelings, interpersonal relationships and 
furthermore the external environments would be influenced. After all, the change of surroundings 
would influence reversibly the way people interpret environments. 
 
Keyword: Workplace Spirituality, Spirituality, Chinese Viewpoints 
 
 
1. Introduction 
 

Workplace spirituality has begun to be valued in academia and among practitioners since 
1990s. Although there are different viewpoints in the study of workplace spirituality, it can be 
indicated that the influences of religions and cultures are usually mentioned (Mitroff & Denton, 
1999; Wilber, 2000; Claude & Zamor, 2003; Hicks, 2003; Sheng & Chen, 2007; Stephen, 2007; 
Sheng, 2008; Gotsis & Kortezi, 2008; Zafar, 2010). Since the concept of workplace spirituality 
mainly originates in the U.S. (e.g. Conger, 1994) and people hope to realize their faith and spiritual 
values at their workplaces, most of researches regarding workplace spirituality come out in Western 
countries and are embedded in Western cultures, economics and religions (e.g. Christianity). Very 
few are discussed from Oriental viewpoints. Most of the thoughts and behaviors of Oriental Chinese, 
even people in Korea and Japan, are much influenced by the thoughts of Confucianism, Taoism, and 
Zen Buddhism, which include the way to treat people, the way to live, and the way to interact with 
people at workplaces. Therefore, important references in Confucianism, Taoism, and Zen Buddhism 
were analyzed in this study. Besides, this study held several focus group meetings. The subjects 
participating in meetings are workers with average working years of more than six years. Through 
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indicated that the influences of religions and cultures are usually mentioned (Mitroff & Denton, 
1999; Wilber, 2000; Claude & Zamor, 2003; Hicks, 2003; Sheng & Chen, 2007; Stephen, 2007; 
Sheng, 2008; Gotsis & Kortezi, 2008; Zafar, 2010). Since the concept of workplace spirituality 
mainly originates in the U.S. (e.g. Conger, 1994) and people hope to realize their faith and spiritual 
values at their workplaces, most of researches regarding workplace spirituality come out in Western 
countries and are embedded in Western cultures, economics and religions (e.g. Christianity). Very 
few are discussed from Oriental viewpoints. Most of the thoughts and behaviors of Oriental Chinese, 
even people in Korea and Japan, are much influenced by the thoughts of Confucianism, Taoism, and 
Zen Buddhism, which include the way to treat people, the way to live, and the way to interact with 
people at workplaces. Therefore, important references in Confucianism, Taoism, and Zen Buddhism 
were analyzed in this study. Besides, this study held several focus group meetings. The subjects 
participating in meetings are workers with average working years of more than six years. Through 
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the meetings, the Chinese’s opinions regarding the content, cause and effect of workplace spirituality 
were investigated under the influences of Confucianism, Taoism, and Zen Buddhism. 

 
 
2. Spirituality and Workplace Spirituality 
 

In the application form for 2008 International Spirit at Work Awards, spirituality is defined as 
the innate human attribute with vertical and horizontal components (ICSW, 2008). The vertical 
component is “a desire to transcend the individual ego or personality self…is experienced as a 
conscious sense of profound connection to the Universe/God/Spirit.” On the other hand, the 
horizontal component is “a desire to be of service to other humans and the planet.” A person with 
strong spirituality including vertical connection and the ability to serve others (horizontal 
component) will has a clear grasp on his/her mission, ethics, and values. 

 
As to workplace spirituality, some scholars indicated that it is a unique thinking way of ego, 

work, and working organizations through which employees may have opportunities to realize or feel 
again their inner life, meanings of their works, and the relationship between an individual and society 
(Ashmos & Duchon, 2000; Hicks, 2003). Basically, such a kind of definition thinks that workplace 
spirituality is a thinking way with spiritual insights, which is related to workplace. 

 
There are other kinds of definitions about workplace spirituality. For example, some argued 

that workplace spirituality should include a process in which individuals at workplace will discover 
or nourish their deep and original feelings and concerns about their inner life, work, interpersonal 
relationship; their connections with society, morality and the world; and their desires to transcend 
ego and service others (Claude & Zamor, 2003; ICSW, 2008). Such a kind of definition about 
workplace spirituality emphasizes the process, which can cultivate a worker’s spirituality, which is 
not only restricted in workplace scope but also expanding to the concerns about the world and 
morality, etc. 

 
To summarize the two kinds of definitions above, it can be inferred that workplace 

spirituality is not only a static result or a feeling but also including a dynamic workplace process of 
acting and thinking, through which individuals can discover and nourish their spirituality. This kind 
of spirituality tends to relate with work but can also be applied to other more comprehensive aspects, 
such as concerns with family, society, environment, and even the world or universe (ICSW, 2008; 
Sheng, 2008). 
 
 
3. The Influences of Culture and Religion 
 

The early researches about workplace spirituality are closely related to religion. In the late 
1990s, the Academy of Management formed a special interest group called the Management, 
Spirituality and Religion Interest Group. With the expansion of this group and discussions of more 
diversified participants, the relationships between workplace spirituality and religion are not as 
obvious as before (Mitroff & Denton, 1999; Ashmos & Duchon, 2000; Kale & Shrivastava, 2003; 
Sheng & Chen, 2007). Zafar (2010) finds out that both sectors experience spirituality and religiosity 
more or less to a certain extent but at the same time fail to identify any organization where workplace 
spirituality is being followed in letter and spirit.  
In spite of this, Howard (2002) and Sheng (2008) still think that religion is a good catalytic approach 
to workplace spirituality. As for the influences of cultures on workplace spirituality, some researches 
indicated that individuals with different cultures tend to nourish their workplace spirituality in 

different approaches. For example, in Western cultures, it is believed that workplace spirituality of 
employees could be established by organizational mechanisms; while in Oriental cultures, people 
believe that self-cultivation in morality is the key factor for individual’s introspection and spirituality, 
including the workplace spirituality (Zohar, 1997; Wilber, 2000). Daniel (2010) proposed that 
workplace spirituality is an element of the organizational culture and that it has an important effect 
on team effectiveness. 

 
In addition, Kent (2006) found that many researchers tend to separate the variables of 

personal spirituality and workplace that they usually treat personal spirituality as a kind of personal 
values. For example, Kolodinsky, Giacalone & Jurkiewicz (2008) divided organizational spirituality 
into two different concepts, which are personal spirituality and organizational climate, a concept 
about workplace described by Kolodinsky et al. as “an individual’s perception of the spiritual values 
within an organizational setting.” Nevertheless, to most of the Orientals, especially the Chinese, the 
boundary between life and work is not clear and people tend to fuse religion and spiritual thinking 
into their life and work (Sheng, 2008). Meanwhile, to some Chinese workplaces are just like cloisters 
in the city and to work is to learn how to get along with people, to take lessons in dealing with 
problems, and to practice moral teachings. Thus, the spiritual values that Chinese felt in an 
organization in fact are parts of (or will become) personal spirituality and vice versa. That is to say, 
to Chinese the relationship between variables about personal spirituality and workplace might be a 
bi-directional cause and effect relationship instead of the unidirectional framework provided by 
Kolodinsky et al. 
 
 
4. Research Design 
 

Driscoll & Wiebe (2007) suggested that in order to prevent that viewing workplace 
spirituality only as a technique to reach financial or material ends, it is better to investigate 
workplace spirituality with qualitative methods, such as narrative analysis or hermeneutics. Thus, 
this study first analyzed the classical writings of Confucianism, Taoism, and Zen Buddhism, which 
include Confucian Analects, the Tao Te Ching, and the Platform Sutra of the Sixth Patriarch. Then 
several focus group meetings were held. After content analysis and narrative analysis of Chinese 
ancient books and focus group meetings, this study explored the content and causal relationship of 
workplace spirituality from the Chinese viewpoints. The research procedures used are as below: 

 
1. Selecting sentences of classical writings 

a. Three Chinese literature professors and one general director of a library picked out the most 
qualified classical sentences in the writings, which still match the thoughts of modern Chinese. 
b. Two professionals familiar with workplace spirituality screened these sentences and selected ones 
that are most related to the topic of this study. 
 

2. Initiate focus group meetings 
a. Seven focus group meetings with 51 participants were held and the topic of the meetings was 
workplace spirituality. 
b. Important sentences regarding workplace spirituality were selected from the meeting records. 
 

3. Carry out content analysis 
a. Three experienced professionals screened the sentences selected during the two procedures above. 
b. Sentences of consensus were left and divided into three parts: the content, the cause, and the effect 
of workplace spirituality. 
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the meetings, the Chinese’s opinions regarding the content, cause and effect of workplace spirituality 
were investigated under the influences of Confucianism, Taoism, and Zen Buddhism. 

 
 
2. Spirituality and Workplace Spirituality 
 

In the application form for 2008 International Spirit at Work Awards, spirituality is defined as 
the innate human attribute with vertical and horizontal components (ICSW, 2008). The vertical 
component is “a desire to transcend the individual ego or personality self…is experienced as a 
conscious sense of profound connection to the Universe/God/Spirit.” On the other hand, the 
horizontal component is “a desire to be of service to other humans and the planet.” A person with 
strong spirituality including vertical connection and the ability to serve others (horizontal 
component) will has a clear grasp on his/her mission, ethics, and values. 

 
As to workplace spirituality, some scholars indicated that it is a unique thinking way of ego, 

work, and working organizations through which employees may have opportunities to realize or feel 
again their inner life, meanings of their works, and the relationship between an individual and society 
(Ashmos & Duchon, 2000; Hicks, 2003). Basically, such a kind of definition thinks that workplace 
spirituality is a thinking way with spiritual insights, which is related to workplace. 

 
There are other kinds of definitions about workplace spirituality. For example, some argued 

that workplace spirituality should include a process in which individuals at workplace will discover 
or nourish their deep and original feelings and concerns about their inner life, work, interpersonal 
relationship; their connections with society, morality and the world; and their desires to transcend 
ego and service others (Claude & Zamor, 2003; ICSW, 2008). Such a kind of definition about 
workplace spirituality emphasizes the process, which can cultivate a worker’s spirituality, which is 
not only restricted in workplace scope but also expanding to the concerns about the world and 
morality, etc. 

 
To summarize the two kinds of definitions above, it can be inferred that workplace 

spirituality is not only a static result or a feeling but also including a dynamic workplace process of 
acting and thinking, through which individuals can discover and nourish their spirituality. This kind 
of spirituality tends to relate with work but can also be applied to other more comprehensive aspects, 
such as concerns with family, society, environment, and even the world or universe (ICSW, 2008; 
Sheng, 2008). 
 
 
3. The Influences of Culture and Religion 
 

The early researches about workplace spirituality are closely related to religion. In the late 
1990s, the Academy of Management formed a special interest group called the Management, 
Spirituality and Religion Interest Group. With the expansion of this group and discussions of more 
diversified participants, the relationships between workplace spirituality and religion are not as 
obvious as before (Mitroff & Denton, 1999; Ashmos & Duchon, 2000; Kale & Shrivastava, 2003; 
Sheng & Chen, 2007). Zafar (2010) finds out that both sectors experience spirituality and religiosity 
more or less to a certain extent but at the same time fail to identify any organization where workplace 
spirituality is being followed in letter and spirit.  
In spite of this, Howard (2002) and Sheng (2008) still think that religion is a good catalytic approach 
to workplace spirituality. As for the influences of cultures on workplace spirituality, some researches 
indicated that individuals with different cultures tend to nourish their workplace spirituality in 

different approaches. For example, in Western cultures, it is believed that workplace spirituality of 
employees could be established by organizational mechanisms; while in Oriental cultures, people 
believe that self-cultivation in morality is the key factor for individual’s introspection and spirituality, 
including the workplace spirituality (Zohar, 1997; Wilber, 2000). Daniel (2010) proposed that 
workplace spirituality is an element of the organizational culture and that it has an important effect 
on team effectiveness. 

 
In addition, Kent (2006) found that many researchers tend to separate the variables of 

personal spirituality and workplace that they usually treat personal spirituality as a kind of personal 
values. For example, Kolodinsky, Giacalone & Jurkiewicz (2008) divided organizational spirituality 
into two different concepts, which are personal spirituality and organizational climate, a concept 
about workplace described by Kolodinsky et al. as “an individual’s perception of the spiritual values 
within an organizational setting.” Nevertheless, to most of the Orientals, especially the Chinese, the 
boundary between life and work is not clear and people tend to fuse religion and spiritual thinking 
into their life and work (Sheng, 2008). Meanwhile, to some Chinese workplaces are just like cloisters 
in the city and to work is to learn how to get along with people, to take lessons in dealing with 
problems, and to practice moral teachings. Thus, the spiritual values that Chinese felt in an 
organization in fact are parts of (or will become) personal spirituality and vice versa. That is to say, 
to Chinese the relationship between variables about personal spirituality and workplace might be a 
bi-directional cause and effect relationship instead of the unidirectional framework provided by 
Kolodinsky et al. 
 
 
4. Research Design 
 

Driscoll & Wiebe (2007) suggested that in order to prevent that viewing workplace 
spirituality only as a technique to reach financial or material ends, it is better to investigate 
workplace spirituality with qualitative methods, such as narrative analysis or hermeneutics. Thus, 
this study first analyzed the classical writings of Confucianism, Taoism, and Zen Buddhism, which 
include Confucian Analects, the Tao Te Ching, and the Platform Sutra of the Sixth Patriarch. Then 
several focus group meetings were held. After content analysis and narrative analysis of Chinese 
ancient books and focus group meetings, this study explored the content and causal relationship of 
workplace spirituality from the Chinese viewpoints. The research procedures used are as below: 

 
1. Selecting sentences of classical writings 

a. Three Chinese literature professors and one general director of a library picked out the most 
qualified classical sentences in the writings, which still match the thoughts of modern Chinese. 
b. Two professionals familiar with workplace spirituality screened these sentences and selected ones 
that are most related to the topic of this study. 
 

2. Initiate focus group meetings 
a. Seven focus group meetings with 51 participants were held and the topic of the meetings was 
workplace spirituality. 
b. Important sentences regarding workplace spirituality were selected from the meeting records. 
 

3. Carry out content analysis 
a. Three experienced professionals screened the sentences selected during the two procedures above. 
b. Sentences of consensus were left and divided into three parts: the content, the cause, and the effect 
of workplace spirituality. 
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4. Carry out narrative analysis: researcher chose the most representative sentences and return 
they to the original texts to conduct the narrative analysis. 
 
 
5. Results 
 
Cause of Workplace Spirituality 
 

Based on content analysis, this research concluded five factors of the cause of workplace 
spirituality as shown in Table 1. Among which, the stimuli of frustrations and challenges are both 
mentioned in the focus group meetings and in ancient books. Therefore, this study focus on this 
factor here to demonstrate narrative analysis of this aspect, namely cause of workplace spirituality. 

 
In the chapter Tsze Han of Confucian Analects, the Confucius said, “When the year becomes 

cold, then we know how the pine and the cypress are the last to lose their leaves.” Confucius 
described “leaves” as the moral integrity and described “the pine and the cypress” as the superior 
person and described “the year becomes cold” as the adversity and frustration in life, which meant 
that the superior person would insist on his moral integrity till the end of the world even face 
frustrations in life. The originality of this sentence was that Confucius was once besieged in Chu and 
his student, Tsze Lu, was aggrieved for what he suffered for that Confucius was a superior person of 
great moral integrity. At this time, Confucius said to Tzse Lu, “Although orchids grow in the deep 
forest, they would not stop perfuming; the superior person does not give up his moral integrity for he 
faces obstacles.” This sentence indicated that Confucius thought that whether a person’s worth would 
be recognized or not depends on timing; however, the superior person was much like orchids in the 
deep forest, would not be frustrated by the obstacles to stop his self-disciplines. Confucius said, 
“When the year becomes cold, then we know how the pine and the cypress are the last to lose their 
leaves” when he escaped from Chu and recalled the memories at that time. 
 
 
 
 
 

Table 1 Cause of Workplace Spirituality 
 

Causes of WPS Representative Sentences 

The Stimuli of Frustrations and 
Challenges 

1. When the year becomes cold, then we know how the 
pine and the cypress are the last to lose their leaves. a 
2. Some people can even discover the new possibilities 
when facing low tides and can start over again. b 

The Diversified Opportunities Once a person tries something different…there will be 
different consequence… b 

Influences from Others When a person finds that the group is so introspective, he 
will [try to be introspective]… b 

Encouraging Environment for 
people to Experience on Their 
Own 

Only when a person tries to find the answers on his own can 
he [progress]… b 

Positive Demonstrations 

1. I will manifest no ambition, and the people will of 
themselves attain to the primitive simplicity. c 
2. The good of superior person should be like water [to 
be kindly and influential]. c 

a From Confucian Analects 
b From focus group meetings 
c From Tao Te Ching 
 

The relationship between frustration and developing moral integrity was not only mentioned 
in the Confucius Analects but was also mentioned in focus group meetings. In focus group meetings, 
some people mentioned that frustrations were inevitable at workplaces; however, people could view 
frustrations in more positive ways and more meaningful practices could be generated and people 
could start over again. 

 
There must be high tides and low tides in everyone’s work. The question is: How does one 

deal with the low tides when he/she faces low tides? Some people can even discover the new 
possibilities when facing low tides and can start over again. (FG01) 

 
According to the statements above, it can be indicated that an environment of obstacles and 

frustrations might encourage people who desire to make improvement for that they will adapt 
themselves to the environment with more positive angles and they will not only insist on their moral 
self-discipline but also ask themselves to make adjustments. 
 
Content of Workplace Spirituality 
 

Based on content analysis, this research also concluded five factors of the content of 
workplace spirituality as shown in Table 2. Among which, Stabilization of One’s Own Nature and 
Introspection, Repentance, and Reform are the introspective process to help increase spirituality at 
workplaces. On the other hand, To Practice Morality, To Convey Positive Attitudes, and To Help 
Others Actively are the kinds of behavioral practices to help increase spirituality at workplaces. The 
following is the narrative analysis aimed the factor of Stabilization of One’s Own Nature. 

 
First is the sentence “The real stabilization is to keep your own nature stable,” which is 

picked out from the following paragraph of the Platform Sutra of the Sixth Patriarch. 
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4. Carry out narrative analysis: researcher chose the most representative sentences and return 
they to the original texts to conduct the narrative analysis. 
 
 
5. Results 
 
Cause of Workplace Spirituality 
 

Based on content analysis, this research concluded five factors of the cause of workplace 
spirituality as shown in Table 1. Among which, the stimuli of frustrations and challenges are both 
mentioned in the focus group meetings and in ancient books. Therefore, this study focus on this 
factor here to demonstrate narrative analysis of this aspect, namely cause of workplace spirituality. 

 
In the chapter Tsze Han of Confucian Analects, the Confucius said, “When the year becomes 

cold, then we know how the pine and the cypress are the last to lose their leaves.” Confucius 
described “leaves” as the moral integrity and described “the pine and the cypress” as the superior 
person and described “the year becomes cold” as the adversity and frustration in life, which meant 
that the superior person would insist on his moral integrity till the end of the world even face 
frustrations in life. The originality of this sentence was that Confucius was once besieged in Chu and 
his student, Tsze Lu, was aggrieved for what he suffered for that Confucius was a superior person of 
great moral integrity. At this time, Confucius said to Tzse Lu, “Although orchids grow in the deep 
forest, they would not stop perfuming; the superior person does not give up his moral integrity for he 
faces obstacles.” This sentence indicated that Confucius thought that whether a person’s worth would 
be recognized or not depends on timing; however, the superior person was much like orchids in the 
deep forest, would not be frustrated by the obstacles to stop his self-disciplines. Confucius said, 
“When the year becomes cold, then we know how the pine and the cypress are the last to lose their 
leaves” when he escaped from Chu and recalled the memories at that time. 
 
 
 
 
 

Table 1 Cause of Workplace Spirituality 
 

Causes of WPS Representative Sentences 

The Stimuli of Frustrations and 
Challenges 

1. When the year becomes cold, then we know how the 
pine and the cypress are the last to lose their leaves. a 
2. Some people can even discover the new possibilities 
when facing low tides and can start over again. b 

The Diversified Opportunities Once a person tries something different…there will be 
different consequence… b 

Influences from Others When a person finds that the group is so introspective, he 
will [try to be introspective]… b 

Encouraging Environment for 
people to Experience on Their 
Own 

Only when a person tries to find the answers on his own can 
he [progress]… b 

Positive Demonstrations 

1. I will manifest no ambition, and the people will of 
themselves attain to the primitive simplicity. c 
2. The good of superior person should be like water [to 
be kindly and influential]. c 

a From Confucian Analects 
b From focus group meetings 
c From Tao Te Ching 
 

The relationship between frustration and developing moral integrity was not only mentioned 
in the Confucius Analects but was also mentioned in focus group meetings. In focus group meetings, 
some people mentioned that frustrations were inevitable at workplaces; however, people could view 
frustrations in more positive ways and more meaningful practices could be generated and people 
could start over again. 

 
There must be high tides and low tides in everyone’s work. The question is: How does one 

deal with the low tides when he/she faces low tides? Some people can even discover the new 
possibilities when facing low tides and can start over again. (FG01) 

 
According to the statements above, it can be indicated that an environment of obstacles and 

frustrations might encourage people who desire to make improvement for that they will adapt 
themselves to the environment with more positive angles and they will not only insist on their moral 
self-discipline but also ask themselves to make adjustments. 
 
Content of Workplace Spirituality 
 

Based on content analysis, this research also concluded five factors of the content of 
workplace spirituality as shown in Table 2. Among which, Stabilization of One’s Own Nature and 
Introspection, Repentance, and Reform are the introspective process to help increase spirituality at 
workplaces. On the other hand, To Practice Morality, To Convey Positive Attitudes, and To Help 
Others Actively are the kinds of behavioral practices to help increase spirituality at workplaces. The 
following is the narrative analysis aimed the factor of Stabilization of One’s Own Nature. 

 
First is the sentence “The real stabilization is to keep your own nature stable,” which is 

picked out from the following paragraph of the Platform Sutra of the Sixth Patriarch. 
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The Knowledgeable [a respectful title for the Buddhism dharma listeners], if you practice 
your stability, do not judge a person by he/she is right or wrong, by he/she is kind or evil, or by the 
mistakes he/she has made and you will see that the real stabilization is to keep your own nature 
stable. The Knowledgeable, if you are attracted by your stability of physical body but talk about 
other’s right or wrong, merits or defects, or good or evil, it would stand against the way of Buddhism 
dharma. 

 
The paragraph above shows that Zen Master focus stabilization on one’s own nature, not on 

the physical body, and the stabilization will help people keep themselves, not to mind others overly, 
than to increase their spirituality through an introspective process. Such a point of view can be found 
as well in many places in the Platform Sutra of the Sixth Patriarch, for example the sentence of “If 
one can realize his/her own nature, everyone in his/her eyes is Buddha,” which means the one who 
realized his/her nature will treat others respectfully and equally and than others will not make the one 
in great agitation. 
 
Table 2 Content of Workplace Spirituality: Introspection and Behavior 
 

Content of WPS Representative Sentences 

Stabilization of One’s Own 
Nature 

1. The real stabilization is to keep your own nature stable. d 
2. If one can realize his/her own nature, everyone in his/her eyes is 
Buddha. d 
3. Calm down yourself. b 

Introspection, Repentance and 
Reform  I daily examine myself three times. a 

To Practice Morality 

1. The superior man will keep honest and open. a 
2. The one who exercises government by means of virtue is like the 
north polar star, which keeps its place and all the stars turn towards it [if 
a leader shows virtue, others will follow him/her]. a 
3. Treating small matters without forbearance confounds great plans 
[forbearance is the morality for a great achievement]. a 
4. A person must care [and do]…the mortality in daily lives…b 

To Convey Positive Attitudes To convey your [positive] motives to people around. b 
To Help Others Actively  To try one’s best to help others actively. b 

a From Confucian Analects 
b From focus group meetings 
d From Platform Sutra of the Sixth Patriarch 
 

In addition to the sentences mentioned in the Platform Sutra of the Sixth Patriarch that a 
person may view him/herself inward instead of being interfered by outward environments, there were 
also people mentioned in the focus group meetings that people could calm down when they faced the 
obstacles at their workplaces. After calming down, people may find proper solutions to complicated 
questions or situations with stabilized natures. 

 
At that time, I had to prepare a lot of documents… the process of the entire 

experiment…there are many things [to deal with]… [One thing that] I could not understand…than 
I …put myself there… (After that) I solved this problem… To solve… you must calm down first… 
calm down yourself… (FG03) 
 
 
 

Effect of Workplace Spirituality 
 

What is the impact on an individual when he/she increased workplace spirituality through an 
introspective process or through behavioral practices? The result is shown in Table 3. Among which, 
some sentences indicate both the content and effect of workplace spirituality, so we put them in both 
Table 2 and Table 3. 
 
Table 3 Effects of Workplace Spirituality 
 

Effects of WPS Representative Sentences 

To Win Others’ Approval 
Naturally 

1. The one who exercises government by means of virtue is like the 
north polar star, which keeps its place and all the stars turn towards it. a 
2. The one who holds in hands the Right Way, the whole world will 
follow him/her. c 

To Treat Others Equally and 
Respectfully  

 If one can realize his/her own nature, everyone in his/her eyes is 
Buddha. d 

To Resist Compression 
1. To become more and more resistant to compression. b 
2. Treating small matters without forbearance confounds great plans. 
a 

To Accept and Approve 
Oneself 

1. To approve oneself…have a sense of achievement. b 
2. To become more mature and reliable. b 
3. …I feel that I can make some kind of progress in…b 

To Acquire a Sense of 
Belonging To find a sense of belonging. b 

a From Confucian Analects 
b From focus group meetings 
c From Tao Te Ching 
d From Platform Sutra of the Sixth Patriarch 
 

In Table 3, this research concluded five factors of the effect of workplace spirituality, which 
included that to make individuals able (or perceive to be able) to win others’ approval naturally, to 
treat others equally and respectfully, to resist compression, to accept and approve oneself, and to 
acquire a sense of belonging. The following is the narrative analysis aimed the factor of To Win 
Others’ Approval Naturally. 

 
In the chapter Wei Chang of Confucian Analects, the Confucius said, “The one who exercises 

government by means of virtue is like the north polar star, which keeps its place and all the stars turn 
towards it.” In this sentence, Confucius used north polar star as description. Although the north polar 
star does not change its place, other stars still turn towards it. It was indicated by Confucius that a 
political leader should rule his country with morality and he would win people’s approval and 
allegiance, which would be like all the stars turn towards the north polar star. 

 
What Confucius said above is much like the sentence “The one who holds in hands the Right 

Way, the whole world will follow him/her” in Tao Te Ching. Before the time that Tao Te Ching was 
written, there was a small country intruded by its neighbor country. The ruler of the small country 
always ruled his country with morality. He abandoned his throne and left his country for that he did 
not want his people endangered by wars. His people were grateful for his virtue and followed him 
voluntarily to another place. Even people from other countries were moved by his virtue and came to 
submit to him. Eventually, the ruler constructed another small country. After he passed down his 
throne for several generations, this country overthrew the tyrant in Shang Dynasty and developed the 



37

The Knowledgeable [a respectful title for the Buddhism dharma listeners], if you practice 
your stability, do not judge a person by he/she is right or wrong, by he/she is kind or evil, or by the 
mistakes he/she has made and you will see that the real stabilization is to keep your own nature 
stable. The Knowledgeable, if you are attracted by your stability of physical body but talk about 
other’s right or wrong, merits or defects, or good or evil, it would stand against the way of Buddhism 
dharma. 

 
The paragraph above shows that Zen Master focus stabilization on one’s own nature, not on 

the physical body, and the stabilization will help people keep themselves, not to mind others overly, 
than to increase their spirituality through an introspective process. Such a point of view can be found 
as well in many places in the Platform Sutra of the Sixth Patriarch, for example the sentence of “If 
one can realize his/her own nature, everyone in his/her eyes is Buddha,” which means the one who 
realized his/her nature will treat others respectfully and equally and than others will not make the one 
in great agitation. 
 
Table 2 Content of Workplace Spirituality: Introspection and Behavior 
 

Content of WPS Representative Sentences 

Stabilization of One’s Own 
Nature 

1. The real stabilization is to keep your own nature stable. d 
2. If one can realize his/her own nature, everyone in his/her eyes is 
Buddha. d 
3. Calm down yourself. b 

Introspection, Repentance and 
Reform  I daily examine myself three times. a 

To Practice Morality 

1. The superior man will keep honest and open. a 
2. The one who exercises government by means of virtue is like the 
north polar star, which keeps its place and all the stars turn towards it [if 
a leader shows virtue, others will follow him/her]. a 
3. Treating small matters without forbearance confounds great plans 
[forbearance is the morality for a great achievement]. a 
4. A person must care [and do]…the mortality in daily lives…b 

To Convey Positive Attitudes To convey your [positive] motives to people around. b 
To Help Others Actively  To try one’s best to help others actively. b 

a From Confucian Analects 
b From focus group meetings 
d From Platform Sutra of the Sixth Patriarch 
 

In addition to the sentences mentioned in the Platform Sutra of the Sixth Patriarch that a 
person may view him/herself inward instead of being interfered by outward environments, there were 
also people mentioned in the focus group meetings that people could calm down when they faced the 
obstacles at their workplaces. After calming down, people may find proper solutions to complicated 
questions or situations with stabilized natures. 

 
At that time, I had to prepare a lot of documents… the process of the entire 

experiment…there are many things [to deal with]… [One thing that] I could not understand…than 
I …put myself there… (After that) I solved this problem… To solve… you must calm down first… 
calm down yourself… (FG03) 
 
 
 

Effect of Workplace Spirituality 
 

What is the impact on an individual when he/she increased workplace spirituality through an 
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Table 2 and Table 3. 
 
Table 3 Effects of Workplace Spirituality 
 

Effects of WPS Representative Sentences 

To Win Others’ Approval 
Naturally 

1. The one who exercises government by means of virtue is like the 
north polar star, which keeps its place and all the stars turn towards it. a 
2. The one who holds in hands the Right Way, the whole world will 
follow him/her. c 

To Treat Others Equally and 
Respectfully  

 If one can realize his/her own nature, everyone in his/her eyes is 
Buddha. d 

To Resist Compression 
1. To become more and more resistant to compression. b 
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a 
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Oneself 

1. To approve oneself…have a sense of achievement. b 
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b From focus group meetings 
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In Table 3, this research concluded five factors of the effect of workplace spirituality, which 
included that to make individuals able (or perceive to be able) to win others’ approval naturally, to 
treat others equally and respectfully, to resist compression, to accept and approve oneself, and to 
acquire a sense of belonging. The following is the narrative analysis aimed the factor of To Win 
Others’ Approval Naturally. 

 
In the chapter Wei Chang of Confucian Analects, the Confucius said, “The one who exercises 

government by means of virtue is like the north polar star, which keeps its place and all the stars turn 
towards it.” In this sentence, Confucius used north polar star as description. Although the north polar 
star does not change its place, other stars still turn towards it. It was indicated by Confucius that a 
political leader should rule his country with morality and he would win people’s approval and 
allegiance, which would be like all the stars turn towards the north polar star. 

 
What Confucius said above is much like the sentence “The one who holds in hands the Right 

Way, the whole world will follow him/her” in Tao Te Ching. Before the time that Tao Te Ching was 
written, there was a small country intruded by its neighbor country. The ruler of the small country 
always ruled his country with morality. He abandoned his throne and left his country for that he did 
not want his people endangered by wars. His people were grateful for his virtue and followed him 
voluntarily to another place. Even people from other countries were moved by his virtue and came to 
submit to him. Eventually, the ruler constructed another small country. After he passed down his 
throne for several generations, this country overthrew the tyrant in Shang Dynasty and developed the 
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Zhou Dynasty.  
Therefore, when Lao-tze wrote Tao Te Ching with five thousand words before he left the Central 
Plains of China because of his disappointment about the government, he felt the chaos of current 
situation and wrote down the sentence “The one who holds in hands the Right Way, the whole world 
will follow him/her,” which is indicated that if a political leader insists on The Tao (Right Way), he 
will win everyone’s approval and allegiance. 

 
As shown above, the Chinese believe that once a person behaves well or is equipped with 

moral standard, such as integrity, forbearance, openness and honesty, he will naturally win people’s 
approval. 
 
 
6. Discussion 
 
The Inseparability of the Chinese’s Work, Life, and Moral practice 
 

Driscoll & Wiebe (2007) suggested that authentic spirituality is much more important than 
technique spirituality, which can be inferred that “spirituality” is more important than “workplace” in 
the phrase of “spirituality at workplace.” When people at workplace practice their authentic 
spirituality that could be cultivated during their daily introspection and behaviors, such spirituality is 
a kind of workplace spirituality (Sheng, 2008). Long & Mills (2010) advocates workplace spirituality 
as necessary for organizations and the individuals who work in them to prosper. 

 
We can see that few contents of Chinese classical books adopted in this study are directly 

involved with “How should people work?” while most contents are involved with “How should 
people live and practice morality?” However, to most of the Chinese, the relationship of work, 
family, life, and moral practice is inseparable. Sheng (2008) indicated that the Chinese tend to fuse 
their religious or spiritual habits into their life or work. For example, the Chinese usually say that “to 
get married and start a career,” which reflects that the relationship of family and work is 
complementary and indispensable. Meanwhile, the famous motto of Zen Master, Bai Tsang Huai 
Hai, “If one does not work a day, he/she must not eat anything a day,” which is not only an attitude 
of work but also an attitude of life and moral practice. 

 
For that to most of the Chinese, work, life, and moral practice is similar conducts. These 

conducts are mutual inclusive that work is a part of life and a part of moral practice, and the life is 
also a part of work, and so on. Therefore, to nourish spirituality at workplaces is also just a way to 
practice morality in life, and vice versa. 
 
The Influences of Workplace Spirituality on External Environments 
 

There is a sentence in Tao Te Ching “Everything has its origin,” which means that everything 
in the world has its own origin and the ultimate of origin is “Tao.” Tao is similar to a rule of nature, 
which exists both in simple things and complicated environments. Therefore, a person, a particle of 
sand, or a drop of water, they all originate from the same origin of the Universe. That is much like a 
Buddhist maxim, “A particle of sand is the Universe and a flower is the Paradise.” Everything can 
mirror and influence its larger external world. As for the thoughts of the Confucianism, it was also 
mentioned by Yuan-Kang in the Yue-Jiue Book in Han Dynasty that “One can find the meaning of a 
thing through observing subtle things,” which implies that the truth, origin, or developing trend could 
be told through observing subtle traces. 

 

According to the viewpoints of the Confucianism, Taoism, and Zen Buddhism above, it can 
be indicated that in the Chinese concepts, everything originates from the same origin and an 
individual or any tiny thing will be connected to the external environments and to one another. 
Therefore the influences on individual caused by workplace spirituality will further change the 
external environments.  
 
 
The Circulation of Workplace Spirituality 
 

In Buddhism, the circulation of karma is an important concept. For example, the sentence of 
“A cause brings an effect and the effect is also the cause” in the Platform Sutra of the Sixth Patriarch 
indicates the mutual dependence of causes and effects. In such a condition, people have to know that 
the causes before will result in the effects at present and the effects at present will be also the causes 
in the future. The most important is that the past, the present, and the future is on the same path 
experienced by a being. Moreover, the space-time concept is very flexible in Buddhism; therefore, 
the evident relationship of causes and effects may be seen in a minute or may take a long time, even 
after many generations. Meanwhile, a person may influence others first and eventually be influenced 
by others. So, Zen Master told us not to distinguish causes and effects in an opposing position but to 
fuse them to acquire the equilibrium, which is a kind of enlightenment. 

 
Although the concept of cause and effect is seldom mentioned in Confucianism, the concept 

of learning is strongly emphasized. For example, the sentences “To learn with practice is very 
delighted” and “Reviewing old lesions will acquire new knowledge” both demonstrate that even a 
person has achieved something or has reached to certain level he/she still has to review or practice 
what he/she has learnt and new comprehensions or results will be generated. This kind of concept to 
keep learning influences many Chinese viewpoints of workplace spirituality, and the Chinese think 
that the relationship among work, learning, and moral practice is a process of circulation including 
learning, achieving, reviewing or further learning, and achieving again, and so forth. 
 
 
7. Conclusion 
 

The integration of Table 1 to Table 3 and the above discussion is shown as Figure 1. The 
factors of cause of workplace spirituality were arranged from Table 1 and indicated in the left box. 
Most of the factors are of environment, for example the diversified opportunities, and one should 
notice that these environmental factors include not only favorable circumstances but also unfavorable 
circumstances such as frustrations. That is to say that no matter under unfavorable circumstances or 
favorable circumstances, there are always people encouraged and their behavioral practices and 
introspections may be deepened. This phenomenon is like what Confucius said, “When I walk along 
with two others, they may serve me as my teachers,” which indicates that people should be equipped 
with the attitude of learning, and that is when we see men of worth, we should think of equaling 
them; when we see men of a contrary character, we should turn inwards and examine ourselves to 
avoid the character. Under such a viewpoint, the objectivity of environment is not so important. What 
is more important is that whether a person’s interpretation and response to an environment could help 
him to adjust himself under unfavorable circumstances or to learn positive factors from other people 
under favorable circumstances or not. 
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Causes of WPS  Content of WPS  Effect of WPS External Environm
ents

Interpretation to 
Environments 
1. To adjust under 
unfavorable 
circumstances 
2. To learn under 
favorable 
circumstances 

 Introspection and 
Behavior 
1. Reflective: to 
introspect 
2. Active: to help 
and care people 

 Self-feelings and Relationship 
with Others 
1. The relationship of an 
individual and society: equality 
and approval 
2. Positive Self-feelings: 
approval and resistance to 
compression 

 
 
 

Figure 1 The Relationship of Workplace Spirituality 
 

As to the content of workplace spirituality, the behavioral practices and introspections were 
concluded in Table 2 and presented as the central box of Figure 1. As shown in Table 2, there are two 
factors of introspections including Stabilization of One’s Own Nature and Introspection, Repentance, 
and Reform. In addition, there are three factors of behavioral practices including Practice Morality, 
To Convey Positive Attitudes, and To Help Others Actively. Such a result is similar to the findings of 
Lips-Wiersma & Venkataraman (2007) focused on corporate spiritual foundation. They divided 
spirituality into two parts: reflective and active. This study continues using their terms to classify the 
content of workplace spirituality in Figure 1. 

 
After all, the right box in Figure 1 is the effect of workplace spirituality on an individual 

based on the five factors shown as Table 3. We classify the five factors into two parts. The first one is 
named the relationship of an individual and society, which includes two factors of To Win Others’ 
Approval Naturally and To Treat Others Equally and Respectfully. On the other hand, there are 
another three factors related to positive self-feelings, the second part of effect of workplace 
spirituality, such as To Resist Compression, To Accept and Approve Oneself, and To Acquire a Sense 
of Belonging. 

 
In addition to the investigations of the cause, content, and effect of workplace spirituality, 

according to the discussions above and the viewpoint of Seaward (1995), workplace spirituality does 
not only influence an individual but also influence the external environments. Therefore, this study 
lists external environments as a variable in the most right box in Figure 1. The influences on external 
environments were discussed in many researches. For example, Thompson (2000) suggested that a 
corporation with more spirituality would benefit more in investments and the stockholders’ equity 
than other corporations. Moreover, Duchon & Plowman (2005) found that the working unit in an 
organization with more workplace spirituality tends to have better working efficiency. 

 
In conclusion, according to the previous discussions of the circulation of cause and effect, the 

concept of circulation is added in Figure 1. It can be inferred that whether the influences from 
external environments or any of the two boxes on the right side of Figure 1, they will have impact on 
an individual to arouse his/her interpretation to environment and reform the cause of workplace 
spirituality. Then, the cause will arouse another circulation again, from the introspections, behaviors, 
self-feelings, relationship with others, and external environments, over and over again. 
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Abstract 
 

 This research identified competition in multi-echelon supply chains with a distributive 
structure. Firms in the supply chain are grouped into homogeneous sectors that contain identical 
firms with identical production capabilities that all produce exactly one undifferentiated product. 
Each sector may distribute its product to several different downstream sectors, and each sector is 
only supplied by a single upstream sector. The demand curves in final markets are assumed to be 
linear, as are the variable costs of production in all sectors. Competition is modeled via the 
Successive Cournot model in which firms choose production quantities for their downstream market 
so as to maximize their own profits, given prices for the input. Under these assumptions, equilibrium 
prices, quantities, and firm-level profits for any multi-echelon distributive network can be derived. 
The paper discussed certain network transformation properties, and using these properties, we 
examined the effect of demand parameter changes and cost changes on any firm's equilibrium price, 
quantity, and profit. The examination of lateral effects in these networks provides some novel 
insights. An important insight is that prices represent a compromise between the prices in the perfect 
discrimination case. The research also explored the effects of concentration and market power on 
profits. While upstream concentration has the expected affect, the consequences of downstream 
concentration on upstream sectors, and therefore on sectors in parallel (lateral) paths can be quite 
counter-intuitive. Many of these results are consequences of the distributive network structure. 
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1. Introduction 
 
 In many industries it is common to see multi-stage supply chains, in which different compa-
nies occupy different stages of the chain. The number of entrants at any level of a supply chain can 
vary quite substantially. Supply chains also exhibit considerable structural variation across indus-
tries. Basic goods and commodity products are often purchased by several distinct sectors. For ex-
ample, steel is purchased by the automotive industry as well as by the construction industry. Goods 
can also be sold in more than one geographically distinct marketplace. Such examples display a dis-
tributive structure. In other cases, the supply network can have an assembly structure where many 
inputs may be required to assemble a product. Of course, both of these characteristics can also be 
present simultaneously. 
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 In this paper we address competition in multi-echelon distributive supply chains, a generali-
zation of the serial chain model of Corbett and Karmarkar (2001). Firms are grouped into sectors 
where all firms within a sector are identical. Each sector produces exactly one product and uses ex-
actly one input. A product may be purchased by many sectors. The resulting system can be pictured 
as a network which has a multi-echelon or arborescent structure in which each sector is represented 
by a node. Each node is supplied by a unique node, but may be a supplier to more than one node. The 
network representation of such distributive structure is sketched in Figure 1. 
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Figure 1 An Example of Distributive Network 

 
 Our purpose is to study system-wide equilibrium behavior while considering vertical and ho-
rizontal interactions among sectors in the whole network as well as the competition between firms 
within each sector (node). We develop models of competition where each individual firm in each 
sector of a large multi-echelon distributive network acts as a decision maker optimizing its own prof-
it. This model allows us to examine the impact of cost structure, network (distribution) structure and 
sector concentration on prices, quantities and profits. As in Corbett and Karmarkar (2001) we model 
competition using the Successive Cournot framework. We provide explicit expressions for equili-
brium prices, quantities and firm-level profits. We construct network transformation methods that 
can compress networks to simpler forms, or expand them to particular (binary) forms. By using these 
transformation methods, we are able to analyze the impact of cost and demand parameters without 
having to deal with the complexity or specific form of the network structure. Importantly, we are also 
able to study the effect concentration in any sector in the network on any other sector. These effects 
are in some cases quite non-intuitive. 
 

Conventional wisdom and earlier studies in the literature state that lower concentration ( a 
larger number of firms) in a market generally causes the total output of that market to increase, the 
consumer price to decrease, and each incumbent's profit to decrease (Seade 1980a). These results are 
indeed obtained in the serial and assembly cases, under assumptions similar to those of this paper. 
However, we find that for the distributive case, with the consideration of vertical and horizontal inte-
ractions, firm-level profit for incumbents could increase or decrease with changes in concentration. 
This result is due to the combined effect of competition and upstream resource price changes. 
 
 Examples of distributive network structures abound.  Perhaps the most obvious case is that of 
simple geographical distribution, where goods from a plant are sold in more than one region, with no 
cross-selling across regions (due to distance and cost).  Distributive structures also occur in many 
process industries, where one product is used in more than one distinct “downstream” production 
process to make different products.  Examples include metals (steel, aluminium, copper), agricultural 

products (milk, wheat, corn), petro-chemicals (leading to a vast range of sectors including polymer 
plastics like PVC and HDPE, fibers like polyester and chemicals like methanol, ethylene and ole-
fins), and electronic components (like memory chips) going into different boards and products.   
 
 Cement production provides a good example of a two-tier distributive network.  The first 
stage is the production of clinker from limestone.  At a second tier, clinker is ground, blended with 
fillers like slag, and packaged into the final product.  The grinding plants tend to be closer to market 
regions and so are geographically distributed, while clinkering must be done close to the sources of 
raw material (limestone and coal).  Grinding plant costs are an order of magnitude smaller than 
clinker plants, so that there can be many more entrants at the lower tier than at the upper.  In some 
regions, a third tier in this sector is distribution to retail locations, which happens in countries with 
many small contractors who buy cement locally. 
 
 Changes in costs, concentration, technology, network structure, or demand can have both ver-
tical and lateral effects in distributive systems.   For example, an increased demand for gasohol af-
fects prices and production of corn, and thus of starch, corn syrup, and hundreds of other foods, cos-
metics and industrial products.  The magnitudes of the changes in any sector depend on many, per-
haps all, other sectors.  Methods for understanding and estimating these changes, and for solving 
large problems, are not readily available. If multiple concurrent changes occur in these systems, it is 
not easy to assess the composite effects of those changes.   And in some cases, the changes can be 
counter-intuitive even in terms of direction. 
 

We note that the (post-entry competition) model of this paper is a pre-requisite not only for 
entry decisions, but also for other types of analyses.  For example, a facility location decision in the 
context of a supply chain could use the post-entry production model to understand the consequences 
of alternative location choices.  Ho et al. (2004) study competitive location with a simpler imbedded 
one-tier Cournot model of production competition after location choice.  But in many sectors, for 
example cement, petrochemicals, or food processing, there are multiple tiers involved.  This more 
complex and realistic location problem remains to be investigated.  As another example, consider the 
consequences of process improvement at some stage in an industry to reduce variable costs.  The re-
sults of such changes can ripple to upstream, downstream and lateral sectors.  The tools to analyze 
such changes do not exist today.  .  Vertical integration decisions can be analyzed in a manner similar 
to the example in Corbett and Karmarkar (2001) for the serial chain case.  In all these examples, the 
fast solution of the competitive model is a necessary pre-requisite. 
 
 The distributive model can also be combined with the assembly model of Carr and Karmarkar 
(2004) to study more complex production networks.  However, this extension is not trivial, and the 
solution approach may not be general, since it can depend on the specific structure of the network 
being considered.  
 
 
2. Research Review 
 
 Our analysis is in the tradition of the Successive Cournot oligopoly literature, though most 
previous research has been limited to the two tier serial case with only one or two entrants at each 
tier. In fact, the upstream tier is often taken to consist of a single (monopolist) firm. Furthermore, 
most of the existing literature is directed towards policy issues related to vertical integration and 
market foreclosure, often in a setting with the upstream monopolist integrating forward. Our ap-
proach is directed at the modeling, analysis and solution of large-scale networks, in order to under-
stand the implications for production decisions (quantities), the resulting prices, and the effects of 



47

 In this paper we address competition in multi-echelon distributive supply chains, a generali-
zation of the serial chain model of Corbett and Karmarkar (2001). Firms are grouped into sectors 
where all firms within a sector are identical. Each sector produces exactly one product and uses ex-
actly one input. A product may be purchased by many sectors. The resulting system can be pictured 
as a network which has a multi-echelon or arborescent structure in which each sector is represented 
by a node. Each node is supplied by a unique node, but may be a supplier to more than one node. The 
network representation of such distributive structure is sketched in Figure 1. 
 

3

1

2 4

5 6Consumers Consumers

Consumers Consumers
 

 
Figure 1 An Example of Distributive Network 

 
 Our purpose is to study system-wide equilibrium behavior while considering vertical and ho-
rizontal interactions among sectors in the whole network as well as the competition between firms 
within each sector (node). We develop models of competition where each individual firm in each 
sector of a large multi-echelon distributive network acts as a decision maker optimizing its own prof-
it. This model allows us to examine the impact of cost structure, network (distribution) structure and 
sector concentration on prices, quantities and profits. As in Corbett and Karmarkar (2001) we model 
competition using the Successive Cournot framework. We provide explicit expressions for equili-
brium prices, quantities and firm-level profits. We construct network transformation methods that 
can compress networks to simpler forms, or expand them to particular (binary) forms. By using these 
transformation methods, we are able to analyze the impact of cost and demand parameters without 
having to deal with the complexity or specific form of the network structure. Importantly, we are also 
able to study the effect concentration in any sector in the network on any other sector. These effects 
are in some cases quite non-intuitive. 
 

Conventional wisdom and earlier studies in the literature state that lower concentration ( a 
larger number of firms) in a market generally causes the total output of that market to increase, the 
consumer price to decrease, and each incumbent's profit to decrease (Seade 1980a). These results are 
indeed obtained in the serial and assembly cases, under assumptions similar to those of this paper. 
However, we find that for the distributive case, with the consideration of vertical and horizontal inte-
ractions, firm-level profit for incumbents could increase or decrease with changes in concentration. 
This result is due to the combined effect of competition and upstream resource price changes. 
 
 Examples of distributive network structures abound.  Perhaps the most obvious case is that of 
simple geographical distribution, where goods from a plant are sold in more than one region, with no 
cross-selling across regions (due to distance and cost).  Distributive structures also occur in many 
process industries, where one product is used in more than one distinct “downstream” production 
process to make different products.  Examples include metals (steel, aluminium, copper), agricultural 

products (milk, wheat, corn), petro-chemicals (leading to a vast range of sectors including polymer 
plastics like PVC and HDPE, fibers like polyester and chemicals like methanol, ethylene and ole-
fins), and electronic components (like memory chips) going into different boards and products.   
 
 Cement production provides a good example of a two-tier distributive network.  The first 
stage is the production of clinker from limestone.  At a second tier, clinker is ground, blended with 
fillers like slag, and packaged into the final product.  The grinding plants tend to be closer to market 
regions and so are geographically distributed, while clinkering must be done close to the sources of 
raw material (limestone and coal).  Grinding plant costs are an order of magnitude smaller than 
clinker plants, so that there can be many more entrants at the lower tier than at the upper.  In some 
regions, a third tier in this sector is distribution to retail locations, which happens in countries with 
many small contractors who buy cement locally. 
 
 Changes in costs, concentration, technology, network structure, or demand can have both ver-
tical and lateral effects in distributive systems.   For example, an increased demand for gasohol af-
fects prices and production of corn, and thus of starch, corn syrup, and hundreds of other foods, cos-
metics and industrial products.  The magnitudes of the changes in any sector depend on many, per-
haps all, other sectors.  Methods for understanding and estimating these changes, and for solving 
large problems, are not readily available. If multiple concurrent changes occur in these systems, it is 
not easy to assess the composite effects of those changes.   And in some cases, the changes can be 
counter-intuitive even in terms of direction. 
 

We note that the (post-entry competition) model of this paper is a pre-requisite not only for 
entry decisions, but also for other types of analyses.  For example, a facility location decision in the 
context of a supply chain could use the post-entry production model to understand the consequences 
of alternative location choices.  Ho et al. (2004) study competitive location with a simpler imbedded 
one-tier Cournot model of production competition after location choice.  But in many sectors, for 
example cement, petrochemicals, or food processing, there are multiple tiers involved.  This more 
complex and realistic location problem remains to be investigated.  As another example, consider the 
consequences of process improvement at some stage in an industry to reduce variable costs.  The re-
sults of such changes can ripple to upstream, downstream and lateral sectors.  The tools to analyze 
such changes do not exist today.  .  Vertical integration decisions can be analyzed in a manner similar 
to the example in Corbett and Karmarkar (2001) for the serial chain case.  In all these examples, the 
fast solution of the competitive model is a necessary pre-requisite. 
 
 The distributive model can also be combined with the assembly model of Carr and Karmarkar 
(2004) to study more complex production networks.  However, this extension is not trivial, and the 
solution approach may not be general, since it can depend on the specific structure of the network 
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tier. In fact, the upstream tier is often taken to consist of a single (monopolist) firm. Furthermore, 
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changes in network structure, variable cost structure across the network, end demand, and concentra-
tion at network stages.   
 
 Machlup and Taber (1960) present an early discussion of successive oligopoly and vertical 
integration. Greenhut and Ohta (1979) and Abiru (1988) show that vertical integration by a monopol-
ist in the supplying sector, by and large leads to higher outputs and lower prices. The seeming para-
dox here is that a monopolist integrating forward, can drive out competitors from downstream mar-
kets, and yet social welfare can be increased. Essentially, this happens because vertical integration 
avoids double marginalization. Quan and Rogers (2004), follow an approach similar to Corbett and 
Karmarkar (2004) to examine a two-tier network of a telecommunications firm purchasing software 
tools from an upstream vendor; the firm then employs the tools to produce both a product (pro-
grammed queries) and services. 
 
 Tyagi (1999) studies the effects of downstream entry in a two tier serial setting when the up-
stream tier consists of a monopolist and the downstream tier consists of identical firms. He finds that 
downstream entry could affect the (upstream) price charged to the downstream firms. Depending on 
the consumer demand functions, this change of upstream price could have negative or positive effect 
on the profits of downstream incumbents. This effect occurs for certain demand conditions, and can-
not occur for linear demand in a serial chain. In this paper we show that it can occur in distributive 
chains even when the end market demand is linear, due to an entirely different mechanism that has to 
do with the distributive structure rather than with the shape of the end market demand curve. 
 
 Other related economic literature includes Ziss's (1995) study of horizontal mergers within a 
setting of two tiers with two entrants in each tier, Vickers's (1995) study of regulation in serial chain 
competition and Seade's (1980) study on the effects of concentration and entry. As we have men-
tioned, none of these papers considers a network where there are multiple tiers of distributors or 
manufacturers, or a distributive structure.  
 
 Our paper is closest in methodology and spirit to Corbett and Karmarkar (2001) who study 
multi-tier serial supply chains. Also closely related is the paper by Carr and Karmarkar (2005) that 
analyzes multi-echelon assembly networks. The distributive and assembly settings are complementa-
ry generalizations of the serial case. There are significant differences in the two generalizations that 
derive from the different underlying network structures.  In the assembly case, a key advance was in 
representing how quantity matching takes place across supplying sectors (corresponding to bill-of-
materials relationships).  In the distributive case, an important insight is that upstream firms have to 
strike a balance between multiple downstream sectors when discrimination is not possible. This 
compromise then has implications for the consequences of changes in parameters or structure.  
 The ability to analyze the equilibrium behavior of large-scale distributive networks distin-
guishes our paper from previous work, and as far as we are aware, this is the first paper to address 
this setting. 
 
 
3. The Two-Tier Distributive Model 
 
 In the two-tier case, there is a single upstream sector (consisting of several homogenous 
firms) and multiple sectors in the lower tier (each with several firms) as shown in Figure 2.   
 
 

 
Figure 2 A Two-Tier Case 

 
 Firms at each downstream sector i face an independent consumer market, where the price and 
the aggregate production quantities are linearly related by pi = ai – biQi. Here, ai is the market reser-
vation price, the supremum price at which demand will be positive. The other parameters bi is price 
sensitivity of the market. We also define : 1/i iB b  for convenience. 
We use the following notation: 

 vi,  the variable cost of production and distribution in sector i, i=0, 1,…, k. 
 ni,   (a positive integer), the number of firms in sector i. For convenience, we also use a 

parameter Ni defined by : / ( 1)i i iN n n . 
 pi,  the common price charged by all firms in sector i to all downstream sectors. 
 qi,   the quantity chosen by a single firm in sector i. As in a standard one sector Cournot 

model, all firms within a sector produce the same quantity at equilibrium, so the individual firms' 
production quantities can (at equilibrium) be expressed as qi = Qi /ni. 

i,   the profit of a single firm in sector i.  
 
 We assume that firms in each lower tier sector compete in the Cournot sense, and competition 
in the network follows the Successive Cournot framework (Machlup and Taber, 1960). That is to 
say, each firm in each lower tier sector chooses production quantity to maximize its profit, given a 
demand curve and a price for the input supplied by the upstream sector. For the upstream sector the 
aggregate quantity across all downstream (lower tier) sectors as a function of the resource price, es-
tablishes a demand curve for the resource supplying (upstream) sector. Firms in that sector compete 
in the Cournot sense by choosing quantities given this demand curve. Costs of resources or inputs at 
this sector are assumed to be exogenous to the model.  
 
 The following two criteria define equilibrium. For every sector: 

1. Given the demand curve faced by the sector and the resource price charged by the up-
stream sector, no firm in the sector has an incentive to unilaterally deviate from its production quan-
tity.  

2. The aggregate quantity produced in every sector is balanced with the aggregate quantity of 
the required resource (i.e., markets clear). 

The optimal production quantities and equilibrium prices for this system are as follows. 
 
 
 
 
 
Proposition 1 The equilibrium prices, production quantities, and profits for the two-tier distributive 
network in figure 2 are  
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 The proof is given in the Appendix.  An important property of this proposition is that the 
equilibrium price for the resource supplied by the upstream tier is related to the prices that would be 
charged in the perfect discrimination case, in a specific way.  Suppose that perfect discrimination 
were possible, i.e. that in the Cournot setting the upper tier could determine the quantities supplied to 
each downstream sector (node) independently.  The system can then be decomposed into k separate 
serial systems.  Let p0j be the resource price in the j’th such system.  Then we have 
 
Proposition 2  The resource price p0 is a convex combination of the perfect discrimination prices p0j, 
j=1, ..., k:  

0 0
1.. 1..

/j j j i i
j k i k

p N B p N B .     (1) 

 
 The proof is given in the Appendix.  The qualitative insight from this result is that the re-
source price in the distributive case is a compromise between the prices that could have been ob-
tained from each downstream purchasing sector, under perfect discrimination.  So for example, the 
appearance of another potential buyer of the resource will create a price shift, which could be in ei-
ther direction, depending on the price and the weighting given to the new sector.  Note that the 
weights in the convex combination term depend on the Ns which are measures of the concentration 
of a sector, and on the Bs which are a measure of the price sensitivity of the imputed demand curve 
of the sector.  From this result it is straightforward to investigate the impact of changes in concentra-
tion, or demand curve parameters in the downstream sectors, on the resource price, and hence on 
profitability. 
 
 
4. The Multi-Tier Case 
 
 We now consider general distributive supply networks as exemplified by Figure 1.  We re-
strict attention to situations in which the aggregate production quantity along each arc of a given 
network is strictly positive at equilibrium.   
 
 The arborescent structure of distributive networks implies that each network has a single root 
sector.  We label the sectors of network top down with the root sector as sector 1. For each sector i 
(node i), we define: 

Di as the set of all the sectors downstream of sector i. For example, in figure 1, D1 = {2, 
3, 4, 5, 6} and D4 = {5, 6}. 

 Si as the set of sectors immediately downstream of sector i. In figure 1, S1 = {2, 3, 4}. 
 i,s as the set of sectors along (i, s), the path from sector i to sector s. In figure 1, path (1, 5) is 

the path from sector 1, through sector 4, to sector 5; and 1,5 = {1, 4, 5}. 

 
Proposition 3 For a given distributive network, the derived demand curve for any upstream sector i 
is   

, or ( ),i i i i i i i ip a b Q Q B a p      (2) 
where the parameters Bi, ai, and bi are computed iteratively tier by tier as 
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 The proof is similar to the proof for Proposition 1 and is omitted here.  The expressions in (2) 
provide some interesting properties of the derived demand curves seen by upstream sectors. As in the 
serial supply chain case (Corbett and Karmarkar, 2001), B decreases going upstream. That is to say, 
the quantities demanded at upstream sectors are less sensitive to upstream price than sectors which 
are closer to the markets. Note also that the reservation price ia  seen by a tier i is equal to the 
weighted average of the reservation prices along i's downstream arcs, ,s s ia v s S . In the extreme 
case when s sa v is the same along each branch,  ia  equals s sa v . In such situations, ia  does not 
change with sB  or sN . This property is crucial for our later discussion of the effect of downstream 
entry to the prices and profits in upstream sectors. 
 
 Using Proposition 3, we can iteratively derive the demand curve for each sector, starting from 
the sectors facing final consumers. From these curves, the equilibrium price condition for each sector 
can be derived. All the price conditions together comprise a system of independent linear equations, 
which is solvable. The equilibrium quantities are then derived by substituting the prices back into 
demand curves. This solution method can be conveniently expressed in matrix notation, as given in 
the following proposition. 
 
Proposition 4  Equilibrium prices of sectors in a distributive network are the solution to  

T p R  
where p  is the vector of prices (one element per sector), R is a column vector (one element per sec-
tor) with each element (1 ) ,i i i i iR N a N v  and T is a lower triangular matrix, populated with ele-
ment 
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The proof is omitted as it follows from the above discussion.  Note that T can be inverted to give T-1 
with elements 
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N N . Applying T -1 gives the following corollary. 

 
 
 
Corollary 4   At equilibrium, the price of sector i in a distributive network is 
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 The proof is given in the Appendix.  An important property of this proposition is that the 
equilibrium price for the resource supplied by the upstream tier is related to the prices that would be 
charged in the perfect discrimination case, in a specific way.  Suppose that perfect discrimination 
were possible, i.e. that in the Cournot setting the upper tier could determine the quantities supplied to 
each downstream sector (node) independently.  The system can then be decomposed into k separate 
serial systems.  Let p0j be the resource price in the j’th such system.  Then we have 
 
Proposition 2  The resource price p0 is a convex combination of the perfect discrimination prices p0j, 
j=1, ..., k:  

0 0
1.. 1..

/j j j i i
j k i k

p N B p N B .     (1) 
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 Using Proposition 3, we can iteratively derive the demand curve for each sector, starting from 
the sectors facing final consumers. From these curves, the equilibrium price condition for each sector 
can be derived. All the price conditions together comprise a system of independent linear equations, 
which is solvable. The equilibrium quantities are then derived by substituting the prices back into 
demand curves. This solution method can be conveniently expressed in matrix notation, as given in 
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Corollary 4   At equilibrium, the price of sector i in a distributive network is 
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 As in Carr and Karmarkar (2005), T is a structure matrix that captures the relationship be-
tween the structural features of a distributive network (i.e., the sector connections, concentrations, 
and demand functions) and the equilibrium competition prices.  In the following section we further 
explore the structural properties of distributive networks using Proposition 4 and Corollary 4.  
 
 
5. Structural Properties of Distributive Networks 

 
 Thus far we have described the structure of distributive multi-echelon networks, a representa-
tion method, and the computations required to solve for equilibrium prices through the structure ma-
trix for any such network. We now investigate how changes to a network's structure or to its parame-
ters influence these equilibrium values. We present certain structural properties of distributive net-
works and address such questions using these properties. 
 
 Equivalence: We say that two sub-networks or two sets of nodes are equivalent with respect 
to the rest of the network if, after substituting one network (set of nodes) for the other, the rest of the 
network has the same equilibrium prices, quantities, and firm-level profits. Noting that a subnetwork 
essentially communicates to the rest of the network through the demand curve that is provided to the 
subnetwork's root node, this means that two sub-networks are equivalent when they show the same 
demand curve to the rest of the network. 
 
 Expandability: Defining dummy sector d as a node that is described by 1dN  and 0dv , a 
network expanded by inserting dummy sectors is equivalent to the original network with respect to 
all of the non-dummy sectors and customers. Figure 3 illustrates a network (a) and an equivalent ex-
panded version (b). 
 
 Network expandability can be established by showing that the equilibrium prices of sectors 1, 
2, 3, and 4 in Figure 3(b) are exactly the same as the equilibrium prices of their counterparts in Fig-
ure 3(a). 
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Figure 3 Network Expandability 
 

 Compressibility: A sub-network that is downstream of a sector can be compressed into a 
single market without affecting the equilibrium price, quantity, and firm-level profits of the sector. 
Specifically, in any network, let sector i be the root node of a subnetwork. If all nodes below sector i 
are replaced with a market having demand parameters ia and ib (or iB ), then the modified network is 
equivalent to the original network. 
 

 
 

Figure 4 Network Compressibility 
 
 Turning to comparative statics, we now consider the sensitivity of a sector's equilibrium pric-
es, profits, and quantities to other sectors' parameters where i will be the sector at which a change 
occurs, and we consider how this affects another sector s. 
 
 Proposition 5   Suppose s is any sector not upstream of sector i, and let u be the first node 
encountered that is upstream of both i and s. Then, a parameter change at i is completely communi-
cated to sector s through pu. That is, at equilibrium, ps increases iff pu increases (as a result of the 
change at i) and, equivalently, s decreases iff pu increases. 
 
 The proof is omitted.  Using this proposition together with compressibility and expansibility 
allows us to analyze the effect of parametric changes very simply. We only need to examine the sec-
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tors along the path  (1, )i  to discuss the effects of parameter changes in sector i.  Using the compres-
sibility property, the rest of the network can be compressed to single sectors without changing the 
equilibrium solution to the network. Therefore, the general multi-tier distributive network can be 
compressed to a simple binary tree as shown in Figure 5(b). In the following discussion, we focus on 
the equilibrium prices, quantities, and profits of the sectors along the path (1, )i  in the binary struc-
ture shown in Figure 5(b). The other sectors are distinguished by a prime ( ' ). In the figure, we as-
sume the market parameters (a s and B s) of the leaf sectors (sector i’, i-1’,..., 2’ and sector i) are giv-
en. 
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Figure 5 Convert a Distributive Network into a Binary Tree 
 

The following proposition shows how vi influences equilibrium prices and profits in each sec-
tor along the path (1, i). 
 

 Proposition 6 (Illustrated by Figure 5(b).)  Suppose that vi, the variable production cost in 
sector i, increases. At equilibrium: 
 1)  pi increases, Qi  and i decrease. 
 2) If sector j is upstream of i ( 1,ij ), then pj, Qj, and  j decrease. 
 3) If sector j is downstream of i then pj increases; Qj and j decrease. 
 4) Otherwise (i.e., j is neither upstream nor downstream of i) pj decreases; Qj and j increase. 
 
 The effects of changes in vi are intuitive in that increased production cost for firms in a sector 
increases selling prices and lowers profits. It also decreases the prices and firm-level profits of up-
stream sectors in the whole supply chain, which means the cost increase is passed along the supply 
chain eventually resulting in lower prices, lower production, and lower profit margins for all up-
stream sectors. Interestingly, however, for sectors in the network that are not along the path from the 
root to i, if the resource prices charged by their connecting nodes decrease, the firms in those sectors 
become more profitable. 
 

 Proposition 7   Suppose that ai increases (at a sector i supplying a consumer market). At 
equilibrium: 
 1)  Qi, pi, and i  all increase. 
 2) If sector j is upstream of i then Qj, pj, and j all increase. 
 3) If sector j is not upstream of i then pj increases, Qj and j decrease. 
 

 So, increased profit margins can be passed upstream along the chain, causing prices to in-
crease in resource markets and profits to increase in upstream firms. However, to firms in the "substi-
tute channels" of the network, an increase in ai has negative effects: their prices increase and profits 
decrease as a result of the change. 
 
 
6. The Effects of Sector Concentration 
 
 The dependence of equilibrium outputs, prices and profits on industry concentration is a fun-
damental issue in economic analysis. Conventional wisdom holds that with lower concentration 
(more firms), industry price ought to decline and per firm output and profit ought to decrease.  In 
single tier Cournot competition, this claim holds for most general demand conditions.  In multi-tier 
networks, we might expect that lower concentration in a lower tier would lead to higher market pow-
er and higher profits in an upper (supplying) tier.  However, these expectations may be violated in 
distributive networks. The following discussion shows that even with linear demand there exists a 
range of demand conditions for which an increase in the number of firms in a sector (lower concen-
tration) increases the profits of the sector's existing firms and decreases the profits of upstream firms. 
This surprising result occurs when entry decreases the potential upstream market, and causes the up-
stream price to decrease; this then permits the profit margin of the downstream firms to increase. If 
the effect of upstream price outweighs the effect of increased competition due to the entry, the in-
cumbents' profits in the sector with entry can go up.  We note that this seemingly perverse effect is 
not necessarily a common phenomenon.  It occurs for certain parameter ranges, and can disappear 
with further entry.  However, what it underlines is that the distributive structure has characteristics 
which are specific to that structure, and which lead to consequences not seen in the pure serial and 
assembly cases. 
  

In the following discussion of entry effects, we start with two-tier case to derive explicit re-
sults. Then, we extend the analysis to the multi-tier case and show that certain properties generalize 
simply while other effects can be more complex. The following proposition summarizes the effects 
of sector concentration on equilibrium prices, outputs, and profits for two-tier networks. 
 

11

11

n
va 212 vva0

2
11 va

11 va

11

2

p
N

11

2

p
N

11

2

p
N

(1-N1)(a1-v1 ) )1)(( *
11 va

)/(   22331 BNBNNwhere
11

11

n
va 212 vva0

2
11 va

11 va

11

2

p
N

11

2

p
N

11

2

p
N

(1-N1)(a1-v1 ) )1)(( *
11 va

)/(   22331 BNBNNwhere  
  

Figure 6 Effect of Increases in N2 on P1 and 1 
 
 

Proposition 8   The effects of concentration changes (entry or exit) in the two-tier network of 
Figure 4(a) are: 

1) An increase (decrease) in n1 and N1 causes p1,  p2, 1 to decrease (increase), and causes 
Q1, Q2, 2 to increase (decrease). 

2) An increase (decrease) of N2 due to entry (exit) in that downstream sector causes p2 to de-
crease (increase). 

3) However, with an increase of N2, p1 and 1 could increase, decrease or remain constant 
depending on the relative demand parameters (as shown in Figure 6): 
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tors along the path  (1, )i  to discuss the effects of parameter changes in sector i.  Using the compres-
sibility property, the rest of the network can be compressed to single sectors without changing the 
equilibrium solution to the network. Therefore, the general multi-tier distributive network can be 
compressed to a simple binary tree as shown in Figure 5(b). In the following discussion, we focus on 
the equilibrium prices, quantities, and profits of the sectors along the path (1, )i  in the binary struc-
ture shown in Figure 5(b). The other sectors are distinguished by a prime ( ' ). In the figure, we as-
sume the market parameters (a s and B s) of the leaf sectors (sector i’, i-1’,..., 2’ and sector i) are giv-
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The following proposition shows how vi influences equilibrium prices and profits in each sec-
tor along the path (1, i). 
 

 Proposition 6 (Illustrated by Figure 5(b).)  Suppose that vi, the variable production cost in 
sector i, increases. At equilibrium: 
 1)  pi increases, Qi  and i decrease. 
 2) If sector j is upstream of i ( 1,ij ), then pj, Qj, and  j decrease. 
 3) If sector j is downstream of i then pj increases; Qj and j decrease. 
 4) Otherwise (i.e., j is neither upstream nor downstream of i) pj decreases; Qj and j increase. 
 
 The effects of changes in vi are intuitive in that increased production cost for firms in a sector 
increases selling prices and lowers profits. It also decreases the prices and firm-level profits of up-
stream sectors in the whole supply chain, which means the cost increase is passed along the supply 
chain eventually resulting in lower prices, lower production, and lower profit margins for all up-
stream sectors. Interestingly, however, for sectors in the network that are not along the path from the 
root to i, if the resource prices charged by their connecting nodes decrease, the firms in those sectors 
become more profitable. 
 

 Proposition 7   Suppose that ai increases (at a sector i supplying a consumer market). At 
equilibrium: 
 1)  Qi, pi, and i  all increase. 
 2) If sector j is upstream of i then Qj, pj, and j all increase. 
 3) If sector j is not upstream of i then pj increases, Qj and j decrease. 
 

 So, increased profit margins can be passed upstream along the chain, causing prices to in-
crease in resource markets and profits to increase in upstream firms. However, to firms in the "substi-
tute channels" of the network, an increase in ai has negative effects: their prices increase and profits 
decrease as a result of the change. 
 
 
6. The Effects of Sector Concentration 
 
 The dependence of equilibrium outputs, prices and profits on industry concentration is a fun-
damental issue in economic analysis. Conventional wisdom holds that with lower concentration 
(more firms), industry price ought to decline and per firm output and profit ought to decrease.  In 
single tier Cournot competition, this claim holds for most general demand conditions.  In multi-tier 
networks, we might expect that lower concentration in a lower tier would lead to higher market pow-
er and higher profits in an upper (supplying) tier.  However, these expectations may be violated in 
distributive networks. The following discussion shows that even with linear demand there exists a 
range of demand conditions for which an increase in the number of firms in a sector (lower concen-
tration) increases the profits of the sector's existing firms and decreases the profits of upstream firms. 
This surprising result occurs when entry decreases the potential upstream market, and causes the up-
stream price to decrease; this then permits the profit margin of the downstream firms to increase. If 
the effect of upstream price outweighs the effect of increased competition due to the entry, the in-
cumbents' profits in the sector with entry can go up.  We note that this seemingly perverse effect is 
not necessarily a common phenomenon.  It occurs for certain parameter ranges, and can disappear 
with further entry.  However, what it underlines is that the distributive structure has characteristics 
which are specific to that structure, and which lead to consequences not seen in the pure serial and 
assembly cases. 
  

In the following discussion of entry effects, we start with two-tier case to derive explicit re-
sults. Then, we extend the analysis to the multi-tier case and show that certain properties generalize 
simply while other effects can be more complex. The following proposition summarizes the effects 
of sector concentration on equilibrium prices, outputs, and profits for two-tier networks. 
 

11

11

n
va 212 vva0

2
11 va

11 va

11

2

p
N

11

2

p
N

11

2

p
N

(1-N1)(a1-v1 ) )1)(( *
11 va

)/(   22331 BNBNNwhere
11

11

n
va 212 vva0

2
11 va

11 va

11

2

p
N

11

2

p
N

11

2

p
N

(1-N1)(a1-v1 ) )1)(( *
11 va

)/(   22331 BNBNNwhere  
  

Figure 6 Effect of Increases in N2 on P1 and 1 
 
 

Proposition 8   The effects of concentration changes (entry or exit) in the two-tier network of 
Figure 4(a) are: 

1) An increase (decrease) in n1 and N1 causes p1,  p2, 1 to decrease (increase), and causes 
Q1, Q2, 2 to increase (decrease). 

2) An increase (decrease) of N2 due to entry (exit) in that downstream sector causes p2 to de-
crease (increase). 

3) However, with an increase of N2, p1 and 1 could increase, decrease or remain constant 
depending on the relative demand parameters (as shown in Figure 6): 
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  For  p1: if  a2 – v2 > a1 (i.e.,  a2 – v2 > a3 – v3),  p1 increases with N2; if  a2 – v2 = a1 (i.e.,  a2 – 
v2 = a3 – v3),  p1 remains constant; if  a2 – v2 < a1 (i.e.,  a2 – v2 < a3 – v3), p1 decreases with N2. 
  
 For 1: if  a2 – v2 – v1>(a1 – v1)/2,  1 increases with N2; if a2 – v2 – v1=(a1 – v1)/2,  1 remains 
constant; if  a2 – v2 – v1<(a1 – v1)/2,  1 decreases with N2.  a2 – v2 – v1 is always greater than (1-
N1)(a1 – v1)  and smaller than  (a1 – v1)(1+N1N3B3/(N2B2)) due to the regularity condition. 
 
 4) Moreove, , 2 could increase, decrease, or remain constant with the increase of N2. Specif-
ically 

1 2 2
2 2 1 1 1 1

1 2 2 1 2 2

(1 )if   (1 )( ),
(1 ) (1 )

B N Ba v v N a v
B N B N N B

   (4) 

2 increases with N2. Otherwise, 2 decreases with N2 (or remains constant when the above expres-
sion holds with equality) .   
 
 Parts 1) and 2) of Proposition 8 state that lower concentration or an increased number of 
firms in a sector, leads to lower prices in the sector. More interesting and quite counter-intuitive find-
ings are the effects of N2 on p1, 1, and 2 as stated in parts 3) and 4) of Proposition 8. Contrary to 
conventional wisdom, reduced concentration (entry) in a downstream sector can cause the resource 
price charged by the upstream suppliers to go up under certain demand and cost conditions. Moreo-
ver, for a certain range of demand parameters, the profit of upstream suppliers could go down as a 
result of the downstream entry. Similarly, incumbents in the same sector (sector 2 in our analysis) 
could see profits increase.  
 
 The last phenomenon is not pervasive.  It only happens when the effect of resource price de-
crease overwhelms the effect of competition. Furthermore, notice that the right hand side of the in-
equality condition (4) monotonically decreases in N2.  With continued entry in sector 2, the anomal-
ous effect goes away.  However, it illustrates a characteristic of distributive systems.  The underlying 
reason for these effects is the nature of upstream resource price, which as shown in Proposition 2, is 
a compromise between the resource prices that would be seen with perfect discrimination. The 
weight of the balance is controlled by the concentration (Ni).  For a sector in which the resource price 
under perfect discrimination is higher, entry intensifies the weight, and makes the equilibrium re-
source price higher, and vice versa.  
 
 To examine the effect of concentration changes at a sector i in a multi-tier network, we only 
need to focus on the behavior of sectors along the path (1, i). We note that, the reservation prices for 
upstream sectors aj (1  j  i) play a key role in the changes of prices, outputs and firm-level profits. 
In the following proposition, we summarize the direction of change of aj with respect to Ni.  
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 Thus the reservation price for an upstream sector increases, decreases, or remains the same 
depending on the relative value of the reservation prices along the channel where entry occurs and 
the reservation price of the market, which is the weighted average value of each downstream channel 
as discussed earlier. This result, which is different from the cases in serial chains (Corbett and Kar-

markar, 2001) or assembly networks (Carr and Karmarkar, 2005), enables us to examine the price 
changes of any sector with the change of Ni. 
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 We can thus see that upstream market price and profit could decrease, increase or remain 
constant with downstream entry. Furthermore, the trends in these strategic variables can be even 
more complicated since they depend on the changes of any upper tier's reservation price and equili-
brium price. For example, a sector's price could increase even when the sector's reservation price de-
creases. 
 
 
7. Vertical Integration in Distributive Networks 
 
 Corbett and Karmarkar (2001) have examined vertical integration in two tier serial networks, 
assuming that the numbers of firms in both tiers are the same, to permit comparison of the integrated 
and un-integrated cases.  They find that when each tier has a single firm (monopoly), integration re-
sults in higher profits.  However, when there are two or more firms in each tier, then the total profits 
of the network decline. 
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  For  p1: if  a2 – v2 > a1 (i.e.,  a2 – v2 > a3 – v3),  p1 increases with N2; if  a2 – v2 = a1 (i.e.,  a2 – 
v2 = a3 – v3),  p1 remains constant; if  a2 – v2 < a1 (i.e.,  a2 – v2 < a3 – v3), p1 decreases with N2. 
  
 For 1: if  a2 – v2 – v1>(a1 – v1)/2,  1 increases with N2; if a2 – v2 – v1=(a1 – v1)/2,  1 remains 
constant; if  a2 – v2 – v1<(a1 – v1)/2,  1 decreases with N2.  a2 – v2 – v1 is always greater than (1-
N1)(a1 – v1)  and smaller than  (a1 – v1)(1+N1N3B3/(N2B2)) due to the regularity condition. 
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 In the distributive case, there are many more structural alternatives that might be considered 
with respect to integration – too many to really consider all.  However, as in the serial case, the mod-
eling approach developed here allows for any specific case to be analyzed.  What is more, the distri-
butive structure leads to phenomena which do not occur in the serial case.  Consider a sector that 
supplies two downstream sectors (Figure 7).  We can then have a situation where the upstream sector 
might integrate forward with one of the downstream sectors but not the other.  As in the serial case, 
we can look at what happens relative to that downstream market.  However, here there will also be 
lateral effects on the other downstream sector.  Recalling the result of proposition 2, one can see that 
after integration, the upstream sector will no longer have to balance the downstream sectors in its 
pricing decisions, and will take different action with respect to the second (unintegrated) sector.  
From the point of profitability, the upstream sector will see two sources of profit changes: that from 
integrating forward, and that from changing its actions with respect to the second downstream sector.  
In turn, the second un-integrated downstream sector may see either an increase or a decrease in re-
source price and therefore its profits could either go up or down.  The latter (lateral) effect is of 
course a characteristic of distributive network structure. 
 
 Proposition 11   Assume there are same number of firms in sector 1 and 2 in the two-tier, 
three-sector case (as in Figure 7).  Vertical integration of sector 1 and sector 2 always causes Q2 to 
increase.  Moreover, if a2 – v2 > a3 – v3, the resource price p1 decreases; if a2 – v2 = a3 – v3, p1 re-
mains unchanged; and if a2 – v2 < a3 – v3, p1 increases. Q3 and 3 increase (decrease) iff p1 increases 
(decreases). Finally, the total profit of the integrated firms, 1+ 2 increases when n2=1; otherwise, 

1+ 2 decreases when n2>1.  
 
 In the case where there are more than two downstream sectors, integration of the upper tier 
with one of the downstream sectors can lead to a wide range of possible outcomes, depending on the 
specifics of the system. 
 
 
8. Conclusion 
 
 In this paper, we have analyzed competition in pure distributive multi-echelon supply net-
works, using the Successive Cournot model for oligopolistic competition with multiple tiers. We de-
veloped explicit expressions for equilibrium prices and quantities as the solutions to a set of linear 
equations that can be derived from the structure of the network. The equilibrium solution is obtained 
in two steps: 1) Iteratively calculate all the upstream markets' demand parameters; 2) Solve a system 
of linear equations that involve the demand parameters. We demonstrated certain network transfor-
mation principles that allow a network to be compressed or to be expanded to a binary tree structure. 
These transformations make it straightforward to examine the effects of parametric changes on the 
equilibrium solution to any distributive network. 
 
 Finally, we present some comparative statics results and discuss the effects of entry on equi-
librium prices, quantities and firm-level profits. Changes in the variable costs of production have ex-
pected effects, as do changes in demand parameters. However, the effects of changes in sector con-
centration are not as obvious. If the number of firms in a sector increases, the quantity produced in 
the sector increases and price charged by firms in the sector decreases. Downstream effects are also 
as expected. However, the upstream consequences are more complicated in that whether upstream 
prices increase or decrease depends on the demand conditions of the sector where the entry occurs 
relative to parallel paths. If entry occurs along the channel with less than the average reservation 
price of the upstream market, the upstream price could decrease rather than increase. With certain 
demand conditions, the decreased resource price provides a larger profit margin for downstream in-

cumbents and this positive impact on profits can outweigh the competition effect due to entry and 
thus cause equilibrium profits to increase with entry. Decreased prices in upstream can also cause 
upstream firms to profit less (although for the two-tier case with a monopoly supplier in the upstream 
tier, upstream profits always increase with downstream entry). For those firms not along the path be-
tween the root sector and the sector with entry, their equilibrium prices, quantities, and profits 
change according to the change in the price of the connecting node i.e. the sector that connects the 
firms with the path in question. Thus, we see that some existing intuitions, largely derived either 
from serial supply chains or from models with a single competitive sector, do not all survive the ex-
tension to more complex distributive networks. 
 
 The present analysis not only provides results for large-scale distributive supply chains, but 
also suggests directions for the analysis of other network structures. In ongoing research, we are in-
vestigating the analysis of acyclic multi-echelon networks that have a mix of assembly, distributive, 
and non-arborescent network topologies. The eventual target of this stream of research is to provide 
robust techniques to analyze competition in large-scale supply chains and networks with general 
structures. 
 
 

References 
 

Abiru, M. 1988. Vertical integration, variable proportions and successive oligopolies. Journal of In-
dustrial Economics 36 315-325. 
 
Carr, M. S., U. S. Karmarkar. 2005. Competition in multi-echelon assembly supply chains. Manage-
ment Science 51 45-59. 
Corbett, C., U. S. Karmarkar. 2001. Competition and structure in serial supply chains with determi-
nistic demand. Management Science 47 966-978. 
 
Greenhut, M. L., H. Ohta. 1979. Vertical integration of successive oligopolists. American Economics 
Review 69 137--141. 
 
Machlup, F., M. Taber. 1960. Bilateral monopoly, successive monopoly, and vertical integration. 
Economica 27 101-119. 
 
Quan, V., S. Rogers. 2004. Modeling a vendor-Telco supply network to deliver two types of tele-
phony services. Computers and Industrial Engineering, 46 (4) 893-903. 
 
Seade, J. 1980. On the effect of entry. Econometrica, 48 (2) 479-489. 
 
Tyagi, R.K.1999. On the effects of downstream entry. Management Science 45 59-73 
 
Vickers, J. 1995. Competition and regulation and vertically related markets. Review of Economic 
Study 62 1-17. 
 
Ziss, S. 1995. Vertical separation and horizontal mergers. Journal of Industrial Economics 43 63-75. 
 
 
 
 
 



59

 In the distributive case, there are many more structural alternatives that might be considered 
with respect to integration – too many to really consider all.  However, as in the serial case, the mod-
eling approach developed here allows for any specific case to be analyzed.  What is more, the distri-
butive structure leads to phenomena which do not occur in the serial case.  Consider a sector that 
supplies two downstream sectors (Figure 7).  We can then have a situation where the upstream sector 
might integrate forward with one of the downstream sectors but not the other.  As in the serial case, 
we can look at what happens relative to that downstream market.  However, here there will also be 
lateral effects on the other downstream sector.  Recalling the result of proposition 2, one can see that 
after integration, the upstream sector will no longer have to balance the downstream sectors in its 
pricing decisions, and will take different action with respect to the second (unintegrated) sector.  
From the point of profitability, the upstream sector will see two sources of profit changes: that from 
integrating forward, and that from changing its actions with respect to the second downstream sector.  
In turn, the second un-integrated downstream sector may see either an increase or a decrease in re-
source price and therefore its profits could either go up or down.  The latter (lateral) effect is of 
course a characteristic of distributive network structure. 
 
 Proposition 11   Assume there are same number of firms in sector 1 and 2 in the two-tier, 
three-sector case (as in Figure 7).  Vertical integration of sector 1 and sector 2 always causes Q2 to 
increase.  Moreover, if a2 – v2 > a3 – v3, the resource price p1 decreases; if a2 – v2 = a3 – v3, p1 re-
mains unchanged; and if a2 – v2 < a3 – v3, p1 increases. Q3 and 3 increase (decrease) iff p1 increases 
(decreases). Finally, the total profit of the integrated firms, 1+ 2 increases when n2=1; otherwise, 

1+ 2 decreases when n2>1.  
 
 In the case where there are more than two downstream sectors, integration of the upper tier 
with one of the downstream sectors can lead to a wide range of possible outcomes, depending on the 
specifics of the system. 
 
 
8. Conclusion 
 
 In this paper, we have analyzed competition in pure distributive multi-echelon supply net-
works, using the Successive Cournot model for oligopolistic competition with multiple tiers. We de-
veloped explicit expressions for equilibrium prices and quantities as the solutions to a set of linear 
equations that can be derived from the structure of the network. The equilibrium solution is obtained 
in two steps: 1) Iteratively calculate all the upstream markets' demand parameters; 2) Solve a system 
of linear equations that involve the demand parameters. We demonstrated certain network transfor-
mation principles that allow a network to be compressed or to be expanded to a binary tree structure. 
These transformations make it straightforward to examine the effects of parametric changes on the 
equilibrium solution to any distributive network. 
 
 Finally, we present some comparative statics results and discuss the effects of entry on equi-
librium prices, quantities and firm-level profits. Changes in the variable costs of production have ex-
pected effects, as do changes in demand parameters. However, the effects of changes in sector con-
centration are not as obvious. If the number of firms in a sector increases, the quantity produced in 
the sector increases and price charged by firms in the sector decreases. Downstream effects are also 
as expected. However, the upstream consequences are more complicated in that whether upstream 
prices increase or decrease depends on the demand conditions of the sector where the entry occurs 
relative to parallel paths. If entry occurs along the channel with less than the average reservation 
price of the upstream market, the upstream price could decrease rather than increase. With certain 
demand conditions, the decreased resource price provides a larger profit margin for downstream in-

cumbents and this positive impact on profits can outweigh the competition effect due to entry and 
thus cause equilibrium profits to increase with entry. Decreased prices in upstream can also cause 
upstream firms to profit less (although for the two-tier case with a monopoly supplier in the upstream 
tier, upstream profits always increase with downstream entry). For those firms not along the path be-
tween the root sector and the sector with entry, their equilibrium prices, quantities, and profits 
change according to the change in the price of the connecting node i.e. the sector that connects the 
firms with the path in question. Thus, we see that some existing intuitions, largely derived either 
from serial supply chains or from models with a single competitive sector, do not all survive the ex-
tension to more complex distributive networks. 
 
 The present analysis not only provides results for large-scale distributive supply chains, but 
also suggests directions for the analysis of other network structures. In ongoing research, we are in-
vestigating the analysis of acyclic multi-echelon networks that have a mix of assembly, distributive, 
and non-arborescent network topologies. The eventual target of this stream of research is to provide 
robust techniques to analyze competition in large-scale supply chains and networks with general 
structures. 
 
 

References 
 

Abiru, M. 1988. Vertical integration, variable proportions and successive oligopolies. Journal of In-
dustrial Economics 36 315-325. 
 
Carr, M. S., U. S. Karmarkar. 2005. Competition in multi-echelon assembly supply chains. Manage-
ment Science 51 45-59. 
Corbett, C., U. S. Karmarkar. 2001. Competition and structure in serial supply chains with determi-
nistic demand. Management Science 47 966-978. 
 
Greenhut, M. L., H. Ohta. 1979. Vertical integration of successive oligopolists. American Economics 
Review 69 137--141. 
 
Machlup, F., M. Taber. 1960. Bilateral monopoly, successive monopoly, and vertical integration. 
Economica 27 101-119. 
 
Quan, V., S. Rogers. 2004. Modeling a vendor-Telco supply network to deliver two types of tele-
phony services. Computers and Industrial Engineering, 46 (4) 893-903. 
 
Seade, J. 1980. On the effect of entry. Econometrica, 48 (2) 479-489. 
 
Tyagi, R.K.1999. On the effects of downstream entry. Management Science 45 59-73 
 
Vickers, J. 1995. Competition and regulation and vertically related markets. Review of Economic 
Study 62 1-17. 
 
Ziss, S. 1995. Vertical separation and horizontal mergers. Journal of Industrial Economics 43 63-75. 
 
 
 
 
 



60

About the Author 
 

 

 
 
 
 
 
 
 
 
 
 
 

Dr. Deming Zhou is an Assistant Professor at 
Department of Decision Sciences and Mana-
gerial Economics, Faculty of Business Admin-
istration at the Chinese University of Hong 
Kong, Hong Kong. His research interests are 
in the areas of Supply Chain Coordination and 
Supply Chain Competition Models, and Logis-
tics. He has published numerous journal pa-
pers, pertaining to Manufacturing and Service 
Operations Management, European Journal of 
Operational Research, European Journal of 
Operational Research, International Journal of 
Uncertainty, Fuzziness and Knowledge-Based 
Systems, International Journal of Physical 
Distribution & Logistics Management, or 
Management Science. Dr. Zhou has consulted 
on supply chain coordination for several go-
vernmental research projects, financed by Re-
search Grants Council. 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix 
 
Proof of Proposition 1 
 
 Starting with sector i of the downstream tier, the first equilibrium criterion means that each 
firm in the sector selects a production quantity qi that maximizes its profits given that the firms in the 
sector purchase products at a cost of p0 and incur a variable cost vi for every unit produced.  A single 
firm thus seeks to maximize revenue of qi(pi-p0-vi), where pi equals ai-biQi. Differentiation gives us 
the firm's first order optimality condition which is to select quantity that solves 
 

0( ) / 2 / 2i i i i iq B a v p Q ,   i =1,…, k 
 
 where Q-i is the aggregate quantity produced by all the other firms in sector i. The production 
decision of each firm in sector i follows this same condition as well due to the identical cost structure 
of all firms in the sector. This gives us a system of ni independent linear equations for each sector i. A 
symmetric solution can be calculated in which every firm produces quantity is 

0( ) / ( 1)i i i i iq B a v p n ,   i =1,…, k 
 
and the entire sector produces an aggregate quantity, 
   0( )i i i i i i iQ n q N B a v p ,   i =1,…, k     (A1) 
 
We now substitute (A1) into sector i's demand curve to get the sector i equilibrium price condition 
   0(1 ) ( )i i i i ip N a N v p ,   i =1,…, k    (A2) 
 
 Next we look at the supplier tier, sector 0. Our second equilibrium criterion requires the 
supply and demand quantities to be balanced, so the aggregate quantity produced at sector 0 should 
be equal to the aggregate equilibrium quantities in each of its distributive downstream sector, i.e., 

0 1 ... kQ Q Q . Taking in the equilibrium aggregate quantity Qi from (A1), we can derive the de-
mand curve for sector 0 firms as 
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B N B . 

Now analyzing the production decisions for sector 0 firms gives the equilibrium production quanti-
ties as 
 

0 0 0 0 0

0 0 0 0 0 0 0

(1 ) ( ),
( ).

q N B a v
Q n q N B a v

 

Also, we can derive the sector 0 equilibrium price as 
 

 0 0 0 0 0(1 ) .p N a N v        (A3) 
 
 Equations (A2) and (A3) taken together are a system of independent linear equations, and can 
be easily solved to get the equilibrium prices (p0 is already the equilibrium price), 
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 Furthermore, substituting these prices into the relevant demand curves gives the equilibrium 
aggregate production quantity for each sector. Firm level profits can then be derived by substituting 
back the optimal prices and quantities. Q.E.D. 
 
Proof of Proposition 2 
 
 From proposition 1, 0 0 0 0 0(1 )j jp N a N v , where 0 :j j ja a v . Thus, (1) can be derived. 
 
Proof of Proposition 6 
 
 We know for the distributive network in figure 5(b), the prices and profits of each individual 
firm in sector j (1  j  i) are: 
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Moreover, it is straightforward to derive the following expression, 
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we only need to show that pi-1/ vi > -1. This can be done by induction. First, for sector 1, 
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Thus, (1) is proved. 
Now we use induction to establish (2). Starting from sector 1, we can derive the first derivatives with 
respect to vi as 
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 Furthermore, substituting these prices into the relevant demand curves gives the equilibrium 
aggregate production quantity for each sector. Firm level profits can then be derived by substituting 
back the optimal prices and quantities. Q.E.D. 
 
Proof of Proposition 2 
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Assuming these properties hold for sector j-1, we have the following expressions for pj, Qj, and j, 
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Thus (2) is proved.  It is straightforward to derive (3) and (4) from (2) and proposition 5.  Q.E.D. 
 
Proof of Proposition 7 
 
 The proof is analogously similar to proposition 6, and is omitted here.  
 
Proof of Proposition 8 
 
 1) For the three-sector two-tier network of figure 4(a), according to proposition 1, the price 
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Treating N1 as a continuous variable and taking the first derivative of these expressions with respect 
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Due to the regularity condition, Q1 > 0, Q 2 > 0, and Q 3 > 0. Taking Q 1, Q 2, and Q 3 from proposi-
tion1 and simplifying the expressions, we have  
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Proof of Proposition 9 
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where Nj+1, i-1 = 1, if j = i -1.   Q.E.D. 
 
Proof of Proposition 10 
 
 As in (3), 1 1, [(1 ) ]i

ri r i r r r rp N N a N v .  Note both Nr+1, i and ar change with Ni.  Taking 
first derivative of pi with respect to Ni and applying (4) give 
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This can be further simplified as  
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 To prove that pi decreases with Ni, we only need to show that /i ip N is always negative. We 
do this in two steps: 1) we construct a series of upper bounds Ui, Ui-1, …, U2, and show that 

/i ip N is smaller than Ui; 2) we show that Ui < Ui-1 <, …,< U2 < 0. 
 
 First, we develop a few inequalities used in the relaxation.  According to the regularity condi-
tion, for a feasible distributive network, Q1, Q2, …, Qi are strictly positive. Thus we have 
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  It deserves to be mentioned that the above inequalities hold only when ar – v1,r > 0, which is 
true for the distributive network to be feasible.  
 
 Moreover, since for any sector r > 1, 1r r r r r r rB N B N B N B , we can derive the follow-
ing inequalities:  
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 1). Using (A5), we relax /i ip N by eliminate 1,i ia v term in (A4) to reach its upper bound 
Ui.  In general, the upper bound is constructed as  [2, ]j i  ,  
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where we define Nk,k+1 = 1. For j = i,  
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where all the inequalities come from (A6).  Therefore, we can relax (A7) using (A5) as  
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 2).We use induction to show that Uj increases as j decreases. 
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Now, if we can show U2 < 0, the proof is completed.  
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Abstract 
 

Enterprise risk management (ERM) framework provides the methods and processes used for 
organizations to manage risks and seize opportunities related to the achievement of their objectives. 
The risk management approach of ERM involves (1) identifying particular events or circumstances 
relevant to the organization's objectives (risks and opportunities), (2) assessing those events or 
circumstances in terms of likelihood and magnitude of impact, (3) determining a response strategy, 
and (4) monitoring progress. In fact, ERM framework is a risk-based approach to managing an 
enterprise, integrating concepts of internal control, and strategic planning. In this paper, we describe 
the approaches that can enhance business management decision making, particularly for the energy 
industry. By identifying and proactively addressing risks and opportunities, enterprises of energy 
industry could protect and create value for their stakeholders, including owners, employees, 
customers, regulators, and society overall. 

 
Keywords: Enterprise Risk Management, Energy Industry, Opportunities 
 
 
1. Introduction  
 

Enterprise Risk Management (ERM) is the attempt to implement an integrated risk 
management to a firm. Rather than the conventional risk management approach, which doesn’t 
necessarily encompass the enterprise as whole, this relatively new discipline promotes the 
management of the different kinds of risk in aggregate. The Enterprise Risk Management Committee 
of Casualty Actuarial Society (2003, p. 109) defines  Enterprise Risk Management as: "The process 
by which organizations in all industries assess, control, exploit, finance and monitor risks from all 
sources for the purpose of increasing the organization's short and long term value to its 
stakeholders." Risk can be simply explained as a state of uncertainty where some of the possibilities 
involve a loss or undesirable outcome. In this paper we will use the classification of risk types 
defined by the CAS: hazard, financial, operational, and strategic risk. In order to build the systematic 
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framework of ERM, Standard & Poor’s introduces four risk aggregation terms, which are, risk 
appetite which reflects the willingness of an investor to hold risky assets;  risk Preferences which are 
risky opportunities considered acceptable or more desirable than other possible choices; risk 
Tolerance which is described as the willingness or the ability of an investor to accept declines in the 
prices of investments while waiting for them to increase in value; and risk limits which are the 
quantitative boundaries to constrain risky activities.  

 
The traditional methods for managing risks are based on the separated management of 

individual risk categories. This silo-approach leads to inefficiencies in the risk management process 
due to the lack of coordination between different departments throughout the organization. 
Consequently, interdependencies between different risk classes might pass unnoticed and the missing 
integration may lead to duplication of risk management expenditures and poor information on the 
firm’s risk profile. Unlike these traditional models, ERM enables companies to manage a wide array 
of risks in an enterprise-wide level. Its integrated framework facilitates the identification of 
interdependencies between various risks, so that the aggregation of risk across various sources can be 
prevented and thus volatility can be reduced. Academic literature (see, for example, Miccolis and 
Shah (2000), Cumming and Hirtle (2001),  Lam (2001),  Meulbroek (2002), Beasly et al. (2006)) 
point out that ERM benefits organizations by decreasing earnings and stock-price volatility, reducing 
external capital costs, increasing capital efficiency and creating synergies between different risk 
management activities. Furthermore, ERM is said to increase risk awareness in the firm, which 
facilitates decision-making efficiently in both operational and strategic level. Understanding the 
aggregate risk present in different business activities, firms can allocate their resources more 
effectively, improving their profitability. The fact that the firm’s risk profile is more transparent has 
also its positive effect on external stakeholders, not only because they have better information on the 
company, but also because this transparency is a signal of the company’s commitment to risk 
management. Hampton (2009) provides a good survey of fundamentals of ERM.  
 
 
2. ERM Approaches 
 

The Enterprise Risk Management Committee of Casualty Actuarial Society (2003) defined 
the following main steps for applying ERM framework. 
 
 
 
 
 
 
 
 
 
 

Figure 1 Main Steps for the ERM Models (CAS 2003) 

Based on these main steps for ERM framework, several models have been proposed. Deloitte 
(Segal (2005) proposes the value-based ERM, which  is an approach that makes the quantification of 
value central to all aspects of the ERM process. Being as a synthesis of ERM and value-based 
management, value-based ERM has two key advantages: (1) Quantifies the impact of ERM on 
shareholder value, and (2) Creates a common language that unifies ERM processes.  
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In order to quantify the integrated impact of risk on the enterprise value,  the value-based 
ERM  as any other ERM approaches, is first to define a list of internal and external risk drivers to the 
firm and then, based on this list, identify the items they impact. In order to make this clearer, we 
show an example graphically: 

 

 
Figure 2 List of Internal and External Risk Drivers to The Firm 

The impact items are those derived from the value-based management, e.g. revenue growth 
and cost of capital and taxes. They are sub-categories of the enterprise value, which is defined as the 
present value of management-projected distributable earnings discounted with the WACC (weighted 
average cost of capital).  From the impact items we can derive concrete figures based on valuation 
elements from the balance sheet and income statement. Figure 3 shows an example. The change in 
Enterprise Value (  Value) is a single value-based metric that captures all risks: those impacting the 
income statement, the balance sheet, the required capital and the WACC.  

 
The Committee of Sponsoring Organizations of the Treadway Commission (COSO)  is a 

voluntary private-sector organization established in the US to provide the executive management 
with guidance on critical aspects of ERM, internal control, fraud, and financial reporting. In 2001, 
COSO engaged in a project to develop a framework to evaluate and improve an organization’s ERM. 
The main objective was that this framework should be readily used by the management. The COSO’s 
ERM framework is presented by Figure 4. 
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framework of ERM, Standard & Poor’s introduces four risk aggregation terms, which are, risk 
appetite which reflects the willingness of an investor to hold risky assets;  risk Preferences which are 
risky opportunities considered acceptable or more desirable than other possible choices; risk 
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Figure 3 Concrete Figures Based on Valuation Elements from the Balance Sheet and Income Statement 

 
Figure 4 Graphic Representation of the COSO’s ERM Framework (COSO 2004) 

 
In addition, Aon Corporation proposes a framework for ERM considering sustainability. This 

extended approach has a broader view on the ERM framework. Instead of focusing only on 
economic, strategic, and operational factors, this approach incorporates social and environmental 
components and expands the economic view on the matter. The adoption of sustainability as a 
platform for the enterprise’s risk management expands the framework to otherwise non-analyzed 
factors and emerging risks that are of growing importance in our increasingly globalized economy. 
The understanding of local laws, customs and traditions may be as important as the quality of the 
firm’s goods and services. By taking social and environmental factors into account the organization 
is not only better prepared in identifying and responding to a broader range of risks, but also more 
likely to identify new products opportunities and services. 
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3. ERM in the Energy Industry 
 

Some credit ratings services, like Moody’s and Standard & Poor’s have added ERM 
capabilities into their evaluation criteria. S&P acknowledges that a company’s ability to anticipate 
and how ready these companies to react to the changing conditions, not only for a market 
opportunity but also for a potentially significant business disruption, have the strongest influence in 
managing hazard risk. Since hazard loss can cause financial and business damage and since energy 
industry is also faced by climate change and disruptive technology with highly interdependent hazard 
risk and global impact, ERM as an extension of hazard risk management provides the best way to 
have a high stability earnings and high credit rating. That is the very reason why the energy industry 
is an early adopter in the ERM practice and is already a step ahead compared to the other industry. 

 
Deloitte found out that it is rare to find companies that intelligently manage the full spectrum 

of risks (Deloitte 2006a). They called these rare companies as risk intelligent enterprises. Even 
though many energy companies have superior risk management models and analysis, only a few of 
them put the indirect potential hazard risks from threats like terrorist attacks, computer hacking, 
natural disasters and the increasing stakeholder & shareholder expectations into account. Energy 
companies have difficulties in implementing ERM because of the following reasons (Deloitte 2006b, 
p. 2): 

 Resistance to the perceived centralization of responsibilities: the avoidance to 
acknowledge that the various kinds of risks are correlated and should be handled as a 
whole, not separately.  

 Lack of well-defined objectives 
 Fragmented accountability 
 Lack of resources, inadequate data, systems and infrastructure 

 
Although ERM is still hard to implement and still lack of an appropriate framework, the 

pressure coming from stakeholders, shareholders and credit rating agencies makes the development 
for a mature ERM capability essential. 

Fox et al. (2004) summarize the Progress Energy ERM approach, which contains: 
 Align risk appetite and strategy 
 Protect against unforeseen losses 
 Ensure earnings stability 
 Provide independent & transparent risk assessment 
 Maximize share price & shareholder protection 
 Risk management adds value 
 Process is continual and evolving 
 Risk should be viewed holistically 
 Risk management is everyone’s responsibility 
 Avoiding risk could mean avoiding opportunities that are not understood 

 
Figure 5 illustrate the ERM government in Progress Energy (see Fox et al. (2004)): 
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Figure 5 ERM Governance in Progress Energy (Fox et al.( 2004)) 

Hahncock (2009) points out that the ERM should be implemented to guarantee it works best 
to provide the information required for management and the board to make better, more risk-
informed, strategic decisions.  
 
 
4. Conclusion and Recommendation 
 

Puccia et al. (2008) state that being as a philosophy and a discipline, ERM is a necessity but 
not an option for the enterprise management. ERM practices improve the financial profiles from 
companies by helping to inform, direct and guide management decisions. Sound ERM practices can 
also help organizations to optimize their returns related to the level of risk they are willing to take 
and to function as an analytical tool for financial and ratings analysts to better understand the 
connections among the firm’s risks. 

 
However, implementing the ERM methodologies does not guarantee that the enterprise can 

predict or avoid losses, it is also not a method to eliminate all risks. The above mentioned 
economical events revealed limitations and shortcomings in many organizations’ risk management. 
Such losses point to the need/trend for improvements in measuring and monitoring risk. Furthermore, 
finding ways to create and embed such a structure and culture throughout a firm and into its 
underlying values continues to be a challenge for the organizations. 

 
Aon’s Global Enterprise Risk Management Survey 2010 states that nowadays the awareness 

of the need to manage and leverage risk has never been higher due to the significantly increasing 
uncertainty in the global economy (AoN 2010, p. 3). During the implementation and maturing 
process the firm’s managements will be customizing the process continually and they will also be 

learning from their experiences on how to implement and conduct ERM the best way. This way 
ERM will mature and grow gradually. ERM will be able recognize the emerging risks and can 
sharply reduce the possibility of outsize losses. The management will be then able to determine the 
most effective ways to control them in order to bring more value for both the shareholders and 
stakeholders. As one conclusion also stated in Aon’s survey it is believed that as the implemented 
ERM program matures, the organization’s value will also increase significantly.  
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Abstract 
 

Due to the high competition in the world market, companies have to improve their business 
management to increase the competitiveness. Although the supply chain management (SCM) 
concept is well-known in Thailand and believed that it can improve the business advantage, the 
implementation of SCM in Thai textile and apparel (T/A) industry is still rare. To start implementing 
SCM, the collaboration in the supply chain has to be constructed first. The supply chain 
collaboration offers the promise for improving the supply chain performance and the competitive 
advantage. This study aims to examine how to build SCC in Thai T/A supply chain. The forms of 
collaboration, the major factors affecting SCC, and the major collaborative activities are discussed in 
the paper. We proposed the collaborative index and classification of SCC. We selected the garment 
company for studying the status of SCC, the drivers and barriers of building the collaboration. The 
result shows the level of SCC, the drivers, and the barriers of building SCC. 

 
Keywords: Supply Chain Management, Supply Chain Collaboration, Collaborative Factors, 
Collaborative Activities, Levels of Supply Chain Collaboration 
 
 
1. Introduction 

 
 Textile and Apparel (T/A) industry plays a major role in Thai economy. The export value of 

this industry is approximately 6,000 million US$ per year, and account for approximately 4% of the 
total GDP of Thailand. There are more than 4,000 establishments in this industry that employ over a 
million workers (THTI, 2007). Thai T/A industry has been greatly affected by the rapid change of 
globalization and high competition in the world market. To increase the competitiveness, the 
collaboration in the T/A supply chain has to be formed first.  

 
The objective of this study is to examine how to build SCC in Thai T/A supply chain. First, 

we reviewed the forms of collaboration, the major factors affecting SCC, and the major collaborative 
activities. Then we proposed the collaborative index and classification of SCC. The garment 
company was selected for studying the status of SCC, the drivers and barriers for building the 
collaboration.  
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2. Literature Review 
 

Supply Chain Collaboration (SCC) can be described as an inter-organizational relationship in 
supply chain which the participating parties agree to invest resources, mutually achieve goals, share 
information, resources, rewards and responsibilities as well as jointly make decisions and solve 
problems (Soosay et al., 2008). Supply chain members who had higher levels of collaboration 
practices are able to achieve better operational performance and innovation activities. (Simatupang & 
Sridharan, 2005; Whipple & Russell, 2007; Soosay et al., 2008).  

 
There are four types of business relationship; Arm’s length, Collaboration, Joint venture, and 

Vertical integration (Kampstra et al., 2006). Arm’s length is a purely transactional relationship that 
does not have any degree of collaboration. Collaboration is not the same as joint venture and 
strategic alliance, which normally entail some degree of shared ownership across the party. 
Collaboration is also different from vertical integration that all the members in the supply chain 
belong to the same owner. There are four forms of organizational coordination in supply chain; 
Dyadic, Channel integration, 3P-hub chain, and Vertical integration (Cooper et al., 1997; Cao et al., 
2008). 

 
2.1 Factors of SCC 
 

There are many factors influencing the formation of collaboration between supply chain 
partners. From the extensive review of the recent published articles related to supply chain 
collaboration the factors that influence the formation of SCC are grouped into 3 categories; Internal 
factors, Inter-organizational factors, and External factors (Kasouf & Celuch, 1997; Maloni & Benton, 
1997; Spekman et al., 1998; Anthony, 2000; Boddy et al., 2000; Mentzer et al., 2000; Moses & 
Seshadri, 2000; Handfield & Bechtel, 2002; Barratt, 2004; Kwon & Suh, 2004; Cetindamar et al., 
2005; Chen & Chen, 2005; Corsten & Felde, 2005; Min et al., 2005; Myhr & Spekman, 2005; 
Angerhofer & Angelides, 2006; Kampstra et al., 2006; Attaran & Attaran, 2007; Sanders, 2007; 
Fawcett et al., 2008; Leat & Revoredo-Giha, 2008; Madlberger, 2008).  
  

The internal factors are the factors within the organization which include Internal alignment, 
Information technology, Human resource, Top management support, Strategy and Policy, Attitude 
and Vision, Financial resource, Organizational culture, and Equipment. 
   

The inter-organizational factors are the factors between the organizations in the supply chain 
which include Trust, Benefits (Advantage), Goodwill, Commitment and Intention, Communication 
and Coordination, Willingness and  Mutual interest, Intense interaction, Leadership, Collaborative 
approaches, Dependency and Interdependence, Partner’s readiness, and Location. 

 
The external factors are from the entities outside the supply chain and the special entities 

which include Customer push, Competition, Social influence, Long term pay back, and Uncertainty. 
 

2.2 Dimensions of SCC and the Collaborative Activities 
  

There are five major elements of SCC; information sharing, decision synchronization, 
incentive alignment, shared supply chain process (planning, forecasting, inventory, ordering, and 
selling), and collaborative performance system (Simatupang & Sridharan, 2004). The key 
collaboration activities are classified into five categories which are information sharing, joint 
planning, joint problem solving, joint performance measurement, and leveraging resource and skill 
(Min et al., 2005). SCC includes with alignment mechanism, cross-functional process change, 

information system, people empowerment, alliance design, and performance measurement (Fawcett 
et al., 2008). We proposed four dimensions of SCC activities; Information sharing, Decision 
synchronization, Joint business process, and Skill and resource sharing. Each dimension consists of 
various SCC activities (as shown in Table 1). 
 
Table 1 Dimensions of SCC 

 
Dimensions of SCC Sample of SCC Activities 
Information Sharing Sharing of production schedule 

 Order tracking 
 On-hand inventory level monitoring 

Decision Synchronization Joint planning 
 Joint decision making 
 Joint problem solving 

Joint Business Process Joint sourcing 
 Joint performance measurement 
 Joint transportation 

Resource and Skill Sharing Skill and knowledge sharing 
 Joint research and development (R&D) 
 Financial support 

 
 

2.3 Collaborative Indices and Levels of SCC 
 
 Simatupang proposed the collaborative index consisted of three interrelated dimensions; 

information sharing, decision synchronization, and incentive alignment (Simatupang & Sridharan, 
2005). Kampstra introduced the ladder of collaboration that shows five levels of collaboration; arm’s 
length, communication, coordination, intensive collaboration, and partnership (Kampstra et al., 
2006).  
 

The levels of SCC and the collaborative indices were developed according to the proposed 
dimensions of SCC. There are four levels of SCC; Pure transaction, Initial level, Developed level, 
and Advanced level. In the Pure transaction level, the supply chain partners only do the ordinary 
business activities and do not have any collaborative activities. In the Initial Level, the partners have 
one or two collaborative activities of the four dimensions. In the Developed level, the partners have 
at least 3 dimensions of SCC and the activities in each dimension reach the degree level 2. In the 
Advanced level, the partners have all SCC dimensions and the activities in every dimension reach the 
degree level 3. The levels of SCC are classified by two related elements; Number of dimensions of 
SCC that partners collaborate and Degree of each dimension (as shown in Table 2). 
 
 
3. Case Study 
 

The Oriental Garment Company (OGC) was selected to be the case study. We interviewed 
the CEO and the department managers to study the SCC in this company and collect related 
information. This company is a medium-sized garment manufacturing that was established more that 
10 years ago and employs more than 2,000 workers. The main product of OGC is sportswear that 
100% exported. OGC has good quality management system and is certified the ISO9001 and 
ISO14001 standard. The main partner of the company is the customer, Adidas. They coordinate in 
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the form of “Chanel Integrator” that many processes are controlled by the customer who is the 
powerhouse in the supply chain. Raw material and suppliers are also selected by the customer. 
 
Table 2 Degrees of SCC Dimensions 

 
Degrees of 

each 
dimension 

Dimensions 
Information 

Sharing 
Decision 

Synchronization 
Joint Business 

Process 
Resource and 
Skill Sharing 

Level 3 Competitive 
information  
 The information 

that highly 
affecting the 
competitiveness 

 Confident 
information 

 Yearly (or 
more) plan 

 Development or 
Marketing 
policy 

Competitive 
decision 
 Joint 

development 
policy 

 Joint marketing 
policy 

 Joint long-term 
planning 

 Consulting in 
pricing policy 

 Joint human 
resource 
development 
policy 

At least 5 
processes 

Competitive 
knowledge 
sharing 
 New formula 

or production 
method of 
new products 
that have 
highly 
confidential 

 Develop 
shared R&D 
center 

 Financial 
resource 
sharing 

Level 2 Strategic 
information 
 Monthly or 

Three month 
plan 

 Demand 
Forecasting 

 Order 
information 

 Short-term 
development 

Strategic decision 
 Joint strategic 

problems 
solving 

 Joint monthly 
(or Three 
month) 
planning/ 
scheduling 

 Joint orders 
accepting 

 Joint demand 
forecasting 

 Joint decision 
on inventory 
requirement 

3-4 processes Supply chain 
resource sharing 
(ex. Inventory, 
equipment, etc.) 
except money 
 Personal 

exchange 
 Mutual 

learning 

Level 1 Operational 
information  
 Daily or Weekly 

plan or schedule 
 Order tracking 
 On-hand 

inventory level 
 Price change 

Operational 
decision  
 Joint 

operational 
problems 
solving 

 Joint weekly 
planning 
/scheduling 

 

1-2 processes Operational know 
how 
 Skill sharing 
 Seminar 

Level 0 Basic trading 
information such as 
invoice, order, etc. 

None None None 

 
3.1 SCC Activities and Levels  
 
  We found the major collaborative activities between the partners as followed. 
 
  Information Sharing:  OGC has been developed the efficient IT system for supporting their 
business. This IT system is linked with the partner’s system for sharing information. The shared 
information is such as product information, order tracking, production plan, and demand forecasting 
information. This can be classified to the degree level 2 of information sharing dimension. 
 

Decision Synchronization: OGC and Adidas have jointly made the suppliers selection plan 
in the sourcing processes. They also have joint planning and joint problems solving in the production 
processes. This dimension is classified to the degree level 1. 

 
Joint Business Processes: To reduce cost, time and to keep the quality standard, the partners 

have the joint inspection. All products have to be inspected and meet the Adidas’s standard before 
packaging and sending to the retailers. Because there is only one joint process, this dimension is 
graded to the degree level 1.  

 
Resource and Skill Sharing:  Adidas has shared production techniques and operational 

know how with OGC. They also share IT knowledge to construct the linked information system. 
This dimension is also classified to the degree level 1. 
In summary, the SCC level of the case study is at level 1, the initial level, because the Decision 
Synchronization, Joint Business Process, Resource and Skill Sharing are all at level 1, and 
Information Sharing is at level 2. 
 
3.2 Drivers and barriers for building SCC 
 

Top management support and high competition in the market highly affect to OGC. The CEO 
gives priority to develop IT and quality management system. Therefore OGC has high efficient 
business processes and produces high quality products and was chosen to be Adidas’ partner. The 
readiness of OGC that includes internal alignment, IT system, high skilled human resource, and 
sufficient budgets are also the drivers of building SCC. 
 

However, there are some barriers of SCC, the knowledge of supply chain management and 
collaboration in OGC staff is not clear. The high resistance from the employees affects to 
implementation of new management concepts and information systems. Although OGC have many 
collaborative activities with their customer, they are not yet successfully making collaboration with 
their suppliers due to the inadequate readiness of the suppliers, such as the inefficient information 
system. In addition, the selection of suppliers is controlled by the brand owner who specifies the raw 
material. 
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the form of “Chanel Integrator” that many processes are controlled by the customer who is the 
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4. Conclusion and Recommendation 
 

  In this paper, we reviewed the forms of collaboration, the major factors affecting SCC, and 
the major collaborative activities. We proposed the levels of SCC and the collaborative index. The 
garment company was selected for studying the status of SCC, the drivers and barriers for building 
the collaboration. The case study has the SCC level 1 referred to our proposed SCC levels. The 
major drivers of SCC are top management support and vision, the competitive pressure, the internal 
alignment, and the organization readiness, while the major barriers are the knowledge in SCC, the 
change resistance, the partners’ readiness, and form of coordination. 

 
For the further study, an empirical survey will be conducted to study the status of SCC and 

test our collaborative index in other garment companies and the companies in other industry such as 
construction industry, automotive industry, and computer industry. 
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Abstract 
 

Although electronic means have taken over the many spheres of our lives and businesses the 
relation between customer and provider stays in many ways the same. Customers, even more 
demanding than before, expect quality, user friendliness, respect, quick response and other. In 
customer-employee interactions the employee at the providers point is a key factor to a customer 
satisfaction, beside the product or service that the customer demands. The paper discusses a C-LOPE 
model, focused on the services offered by providers, which claims that the level of customer 
satisfaction is indirectly dependant on four factors, namely leadership, organisational climate, 
performance and electronic business, making a providers person, influenced by these factors, directly 
connected to customer satisfaction. The parameters of four factors are presented in the paper and 
tested in the empirical research. Preliminary results are presented and C-LOPE model modifications 
and improvements are suggested. 
 
Keywords: C-Lope Model, Job Satisfaction, Customer Satisfaction 
 
 
1. Introduction 
 

Although online e-business is taking an important place in customers' way of getting services 
or products, in majority of cases there is, directly or indirectly, almost always a person (employee) to 
person relationship in such a process. Sometimes maybe just in the case of complain, support or 
something similar. Customer’s power of getting and buying more is a primary reason of treating 
her/him as a “king”. Customer’s satisfaction plays an important role in making strategies in further 
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development of business or public policies and strategies. These also include organisational changes, 
and relate to a changing culture in the operation and conduct of employees. 

 
The satisfaction of the customer is therefore not only based on formal qualities (e.g. 

timeliness, correctness, price), but also on interaction between employee and customer, especially in 
the case of provider offering different services to customer. This process then has a major influence 
on the final quality assessments of service and satisfaction of the customer, even for the employees 
that customers never see or see for only a very short time (Wangenheim, Evanschitzky, & 
Wunderlich, 2007). While it is mostly the properties of a product that influence customer satisfaction 
with a product (technical quality), elements of the interaction process mostly have an impact on 
customer satisfaction with services (functional quality). Therefore the employees are one of the most 
significant factors of customer satisfaction and as claimed by Luo & Homburg (2007), customer 
satisfaction should be used as an index to attract and retain high-quality employees and leaders. 
Gaining a true understanding of the functional quality assessment of observed services is a specific 
challenge in the field of measuring customer satisfaction. 

 
There is and evidence in research and theory that there is a strong link between employee and 

customer satisfaction. Brown & Lam (2008) indicate statistically significant and substantively 
important relationships linking employee satisfaction to customer satisfaction and perceived service 
quality, based on personal versus non-personal service contexts, organizational versus individual 
level of analysis, and global versus by facet measurement of employee satisfaction. Vilares and 
Coelho (2003) show on the basis of several empirical studies (Schmit and Allscheid (1995), Heskett 
et al. (1997)) that it is impossible to maintain a satisfied and loyal customer without satisfied and 
loyal employees. They claim that an improvement in employee satisfaction is positively correlated to 
the improvement of customer satisfaction. Crosby et al. (1994, p. 21) also points out: “If employees 
are truly motivated by a desire to do quality work that meets customer needs, then achievement of 
that outcome (customer satisfaction) should contribute to their own satisfaction as well.” 
 
 
2. Defining the Model 

The C-LOPE model (C: Customer, L: Leadership, O: Organisation Climate, E: E-business), 
addresses the correlation between the aspects of the process that influence customers’ quality 
assessment of the provided service. 
 
Organisational Climate 

The organisational climate is defined as how employees see their own organisation, the 
understanding of their personal opportunities and working conditions. This climate is affected by 
factors that occur as a result of known and unknown, past and present influences from the internal 
and external environment. The climate influences relations in organisations, the conduct of members 
and their positions and behaviour.  

 
The formation and changing of an organisational climate requires two things: the influence on 

an occurrence or the cause of a situation, and the influence on people. Both are difficult since people 
do not welcome change, much less changing themselves (if that is actually possible). Measuring the 
organisational climate involves studying its typical dimensions, the causes of its occurrence, and its 
consequences on people's conduct or the utilisation of their abilities. Determination of the 
organisational climate will include: 

 

 Internal relations; 
 Internal communication and information provision; 
 Motivation; 
 Career development; 
 Loyalty to the organisation. 

 
Leadership: the leadership competence model 

As stated by Zaccaro and Klimoski (2007, p. 23) although a number of theorists and 
researchers have offered countering notions or evidence, the predominant view, supported by 
empirical findings, is that “top executives matter”. Some perspectives of organisational leaders 
emphasise the connections between leader attributes and organisational effectiveness. The result of 
this tradition is a focus on leader assessment, selection, training, and the development of systems that 
enhance these attributes. 

 
To represent differences in organisational effectiveness one must focus on competences, 

which is an internal psychological characteristic that enables the individual to perform above the 
average. They are based on proper physical, social, mental and spiritual potential, knowledge, skills, 
values, beliefs and result mainly in the capability of efficient use of available resources (Stare et al., 
2007). The leadership competence model (based on Slovenian public administration competence 
model) consists of seven competences: 

 First competence: flexibility at work;  
 Second competence: creativity;  
 Third competence: leadership;  
 Fourth competence: organisational climate;  
 Fifth competence: organising;  
 Sixth competence: networking and influencing;  
 Seventh competence: realisation skills. 

 
Performance 

Measuring performance of businesses in its first stages included accountancy information 
connected with efficiency, productivity, profitability and risk. Performance measurement is now 
more widely understood, since include also customer satisfaction, employee satisfaction and 
organizational climate. Therefore the whole model is performance measurement of the company. 
Nevertheless we wanted to overcome possible negative influences of bad financial indicators on the 
other variables included in the model. Therefore the surveys were made in companies with stable 
financial performance in last five years.  

 
For our case the main source of data was AJPES (The Agency of the Republic of Slovenia for 

Public Legal Records and Related Services) webpage, which include complete financial statements 
and the most important financial indicators about companies, together with credit ratings of the 
companies. In the sample we include only companies with net profit in last five years and with credit 
rating from 1-4.  
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E-Business 

In relation to the most significant factors studied in this research and emphasised by 
employees and customers, e-business and information technology can significantly influence 
performance and employee’s working conditions, and on the other hand require the professional 
development and training of employees and adjustment to ever changing conditions at their 
workplace. In relation to factors mentioned by customers, e-business can significantly change service 
accessibility, responsiveness and quality. In terms of performance, e-business offers improvements to 
cost efficiency, greater responsiveness, greater availability, etc. Working conditions may also be 
improved, with the complexity of employees’ work being reduced, better working premises being 
provided, and a better general satisfaction because of it. The bad side of the story is a constantly 
evolving and changing technology, forcing employees to undertake training and education. The e-
business group of C-LOPE model is therefore focused on: 

 Improvement of working conditions for employees; 
 Satisfaction with software and hardware; 
 Easiness of use; 
 Reliability and trust in information technology; 
 Satisfaction with knowledge of technology usage. 

 
 
2. Empirical Research And Analysis 

The C-LOPE model is based on the realisations of the existing domestic and foreign studies 
that are indicated as referential in an individual field of study (leadership competence model, 
measuring the organisational climate, the quality barometer of customer satisfaction, applicability of 
ICT) by experts in Slovenia and other close-by European countries. We wish to connect and check 
the findings of the mentioned realisations in a test group of companies. Since each individual content 
set is rather extensive in the original variant, a reduction of the number of questions (factor analysis, 
n=126 organisations) according to individual content sets was made for the needs of the model. The 
model that was formed on this basis consists of two questionnaires:  

 Questionnaire for employees at companies that deal with customers  
 Questionnaire for customers of the employees in the same companies /organisations. 

 
The primary objective of testing the C-LOPE model is to define individual elements 

(variables) that influence the positive perception of an organisation’s operations in the eyes of a 
customer.  
 
Method of operations  

The theoretically designed model was verified on a sample of companies (n=16) that were 
collected on the basis of the performance of previous cooperation (net profit in last five years and 
with credit rating from 1–4). The questionnaire “for employees” was completed by 251 respondents, 
whereas the questionnaire “for customers of the employees” in the same companies/organisations 
was completed by 320 customers. The analysis was carried out separately (see Figure 1) for each 
questionnaire separately and then together for both questionnaires (aggregated base of 
arithmetical means). 
 

 

QUESTIONNAIRE FOR EMPLOYEES 
(study unit: employee at a company):

Leadership (5-level scale), 
ICT on job (5-level scale)

Cooperation at work (5-level scale)

QUESTIONNAIRE FOR CUSTOMERS 
(study unit: customer/buyer of products or 

services of a company):
Customer satisfaction (5-level scale)

Arithmetical 
means

51 variables, 251 units 11 Variables, 320 units

ANALYSIS OF REPLIES 
on the questionnaire for 

employees 

ANALYSIS OF REPLIES
on the questionnaire for 
company’s customers 

ANALYSIS OF REPLIES, 
COMPARISON / INTERACTION OF VARIABLES BETWEEN 

EMPLOYEES AND CUSTOMERS 
(aggregated base of arithmetical means of 

all variables according to company ID)

STUDIED COMPANY
(n=16)

 
 

Figure 1 The flowchart of the course of analysis 
 

The questionnaires were aggregated by company/organisation’s ID and average values of 
each of the variables. The analysis was performed in three steps:  

 Analysis 1: tables of average values  
 Analysis 2: correlation matrices of arithmetical means (Pearson’s correlation coefficient) 
 Analysis 3: regression model of leaders’ influence, use of ICT at work and the cooperation 

of employees at work to the satisfaction of customers. 
  
Analysis of average values of estimates 

The analysis of average values of estimates given by respondents in individual fields 
(compared to comparable previous studies) shows higher average estimates. The leadership that was 
studied in the model was estimated with an average grade of 3.87 (in comparable research studies 
between 2.8 and 3.4), applicability of ICT with an average grade of 3.70 (in comparable research 
studies between 2.7 and 3.4) and organisational climate with the rating of 3.74 (in comparable 
research studies between 3.1 and 3.9). The average estimate of customer satisfaction amounts to 3.99 
and is comparable to customer satisfaction estimates in comparable research studies. 

 
The results of the first analysis show that there is an above-average “internal” quality of 

operations (if we study individual elements of operations: leadership, organisational climate, ICT) 
perceived in the studied companies. 
 
Analysis of the interaction of indicators  

The second analysis refers to the interaction of indicators, namely: leadership (of employees) 
and customer satisfaction, influence of ICT on employees’ work and customer satisfaction and 
cooperation of employees and customer satisfaction. The results show that there is a statistically 
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typical interaction (p<0.05) of customer satisfaction variables (it is composed of the availability of 
information, speed of performed job, the quality of an employee’s work, the employee’s attitude, the 
tidiness of premises, equipment and surroundings and the comprehensibility of relevant information) 
with variables:  

 Leadership of employees is detected in 6 out of the 20 studied behaviours of leaders. 
Interaction is recognised at element: “tidiness of premises, equipment and surroundings”, 

 Applicability of ICT is detected in only one of the 6 defined ICT characteristics. 
Interaction is recognised at element: “tidiness of premises, equipment and surroundings”, 

 Organisational climate is perceived in 2 out of 18 studied aspects of organisational 
climate. Interaction is detected in two customer satisfaction elements: “estimate of the quality of 
work of the employee serving you” and “estimate of an employees’ attitude to you as his/her 
customer). 
 
Regression model 

In the third analysis, a regression model was carried out. By factor analysis, weights 
(components, factors) were generated, whereby the method of main components (VARIMAX) was 
used. “Customer satisfaction” was selected as a dependent variable and as independent variables, 
“leader’s estimate”, “applicability of ICT at work” and “organisational climate” were chosen.  
 
Table 1 Model Summaryb 
 

Model R R 
Squa 

Adjusted 
R Square 

Std. Error 
or the 
Estimate 

Durbin-
Watson 

1 ,969a ,940 ,849 ,38842239 2,068 
a. Predictors: (Constant), Organisational Clime Comp 1-4, Leadership Comp 1-4, IKT Comp1  
b. Dependent Variable: Cust: Comp1 
 

Based on this, four components were formed for the variable “leadership”, one component for 
the ICT variable and four components for the variable “organisational climate”.  
 
Table 2 ANOVAb 
 

 Model Sum of 
Squares df Mean 

Square F Sig. 

1 
Regression 14,095 9 1,566 10,380 ,005a 

Residual ,905 6 ,151  
Total 15,000 15  

a. Predictors: (Constant), Organisational Clime Comp 1-4, Leadership Comp 1-4, IKT Comp1  
b. Dependent Variable: Cust: Comp1 
 

The regression model explains 94% of the variability in customer satisfaction (Table 1) and 
the presupposition of the linear model has been confirmed (Table 2). The regression analysis also 
shows certain legalities. 
 
 
 
 

Table 3 Regression analysis (parameters) 
 

 Model Unstandardized 
Coefficients 

Standardized 
Coefficients t Sig. 

  B Std. 
Error Beta   

1 

Constant -6,827E-
16

,097 ,000 1,000 

LeadComp
1 

-,326 ,241 -,326 -1,353 ,225 

LeadComp
2 

,030 ,367 ,030 0,81 ,938 

LeadComp
3 

,672 ,306 ,672 2,199 ,070 

LeadComp
4 

,066 ,211 ,066 ,310 ,767 

IKTComp
1 

-1,493 ,324 -1,493 -4,603 ,004 

OKComp1 ,872 ,283 ,872 3,077 ,022 
OKComp2 095 ,218 0,95 ,435 ,679 
OKComp3 -1,043 ,225 -1,043 -4,625 ,004 
OKComp4 -,144 ,143 -,144 -1,007 ,353 

a. Dependent Variable: Cust: Comp1 
 

Based on the parameters of regression analysis, we can conclude (Table 3) that customer 
(buyer) satisfaction is statistically typically: 

 Increased with the strengthening of factors that form the first component of the 
organisational climate (mutual cooperation, proposals for improvements are given by everybody (not 
only leaders), willingness to make additional efforts, acceptance of company’s objectives, 
understanding of one’s own position at the company, accountability for the quality of work, learning 
from each other, independence in the performance of work, satisfaction with current personal 
development, commitment to one’s work when outside the organisation, talking positively about it, 
cooperation, proposals for improvements, additional efforts at work, Comp1):  

 Decreased with growing satisfaction of ICT at work  
 Decreased with implemented regular meetings or regular annual structured interviews at 

the company. 
 
 
3. Conclusion 

 
The results of the test study that was carried out show that it was not possible to detect the 

interaction between the leadership of employees and customer satisfaction or rather, the perception 
of successful operations of employees by customers (other research has observed a rather large 
influence of leadership on satisfaction at work, cooperation and the shaping of the organisational 
climate).  

 
Positive interaction is shown by some elements of organisational climate, whereas on the 

contrary (unexpected), some others decrease customer satisfaction as a result. More than the absolute 
validity of the result, the question of studying the rationality of “routine” working sessions, the 
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professionalism of realised meetings and the “correct” realisation of annual structured interviews 
remains unanswered. 

 
A number of new questions are brought to light by the influence of available and usable ICT 

at work. It seems that companies oriented towards services that are based (only) on ICT do meet the 
demands of an ever more demanding customer (from one to another transaction), but at the same 
time, they cause alienation from customers. “Is the ‘migration’ of customers the cause or the 
consequence of ICT use?” is certainly one of the questions that would be worth studying in 
subsequent studies and activities of designing C-LOPE models. 
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subsequent studies and activities of designing C-LOPE models. 
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Abstract 

 
Kazakhstan has a large smoker population among its youth. Increasing realizations of health, 

social and economic costs of tobacco use lead many activists groups and commercial organizations 
to support both government and private-led anti-smoking campaigns. This study examines the 
effectiveness of message theme in anti-smoking campaign in Kazakhstan using semi-structure 
interview. Data from 189 students revealed both fear-related (disease and death) and social-
disapproval themes are perceived effective in reducing smoking behavior among the non-smoking 
youth in Kazakhstan. However, there is inconclusive evidence to indicate similar finding among the 
smoking youth. A possible explanation for this observation may be the denial effect as indicated in 
Witte’s (1994) Extended Parallel Process Model which suggested that when individual is exposed to 
fear, he/she is highly motivated to control the danger by lessening their at-risk behavior (not 
observed in this study) or control the fear through denial. Limitations of research and issues for 
future research are discussed. 
 
Keywords: Anti-Smoking Campaign, Message Themes 
 
 
1. Introduction 
  

The World Health Organization (2008) estimates that smoking kills 5.4 million people every 
year, making it the world’s leading killer.  Smokings cause cancer, emphysema and bronchitis, and 
are a leading cause of heart attacks and strokes. Passive smoke also damages non-smokers health. 
Despite the numerous studies that explored the efficacy of anti-smoking advertisements (eg. Flay, 
Ditecco & Schlegel 1980; Harris, Connolly & Davis 1996; Goldman & Glantz 1998), the results on 
the impact of its message theme on anti-smoking habits remained variables. For example, studies by 
Flay et al. (1980) and Goldman and Glantz (1998) found anti-smoking advertisements are effective 
in reducing cigarette consumption. However, evidence from Wallack and Corbett (1987) and Harris 
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et al. (1996) suggested anti-smoking advertisement messages are not an effective mean to decrease 
smoking. 

In Kazakhstan, there is a gap of knowledge on the effectiveness of message theme in anti-
smoking campaign, a gap addressed in this study. In particular, this study examines: 

i) The perceived effectiveness of fear-related (disease and death) and social disapproval 
themes in reducing smoking behavior among non-smoking youth in Kazakhstan. 

ii) The perceived effectiveness of fear-related (disease and death) and social disapproval 
theme in reducing smoking behavior among smoking youth in Kazakhstan. 
 
 
2. Relevant literature and hypothesis development 
 
Anti-smoking message themes 
 

In general, message themes in anti-smoking campaigns or advertisements can be classified as 
either fear-related (disease and death) or social disapproval-related (Uusitalo & Niemela-Nyrhinen 
2008). Fear appeal has been a popular approach in anti-smoking campaigns in most developed 
countries, especially those related to health messages such disease and death (Beaudoin 2002). 
Disease and death themes describe how smokers suffer from diseases caused by smoking. The intent 
is to raise the perceived health risk severity ranging from serious diseases to eventual death as a 
result of smoking. This approach conformed to Witte’s (1994) Extended Parallel Process Model 
which suggest that when individual is exposed to fear, he/she is highly motivated to control the 
danger by lessening their at-risk behavior or control the fear through denial when they feel that the 
threat is severe (that smoking leads to disease or death); feel vulnerable to the threat (the 
consequences of smoking will affect them personally); feel capable of changing their at-risk behavior 
(quit smoking); and perceive the behavior change is effective in averting the threat (quitting smoking 
effectively eliminates the risk. Consequently, this study proposed: 
 
H1: Messages related to fear-related (disease and death) theme is effective in reducing smoking 
behavior among the non-smoking youth in Kazakhstan. 
H2: Messages related to fear-related (death) theme is effective in reducing smoking behavior 
among the smoking youth in Kazakhstan. 
 

In contrast, Uusitalo (2008) argues that social disapproval theme is more effective in anti-
smoking campaign. Pechmann and Knight (2002) reveal that cigarette advertising shown in 
conjunction with anti-smoking advertising evoked unfavorable impressions about smoking. 
Similarly, Pechmann and Ratneshwar (1994) indicate anti-smoking campaigns affect non-smoking 
teenagers’ perceptions of peers who smoke, reinforcing preexisting beliefs that smokers foolishly 
endanger their health and are relatively immature or unglamorous, a perception absent among 
smokers. As such, this study proposed: 
 
H3: Messages related to social disapproval theme is effective in reducing smoking behavior among 
the non-smoking youth in Kazakhstan. 
H4: Messages related to social disapproval theme is effective in reducing smoking behavior among 
the smoking youth in Kazakhstan. 
 
 
 
 
 

3. Methodology 
 

A sample of 189 students at the Kazakhstan Institute of Management, Economics and 
Strategic Research (KIMEP) was interviewed to study the effectiveness of message theme in anti-
smoking campaign. KIMEP features the first smoke-free campus in Kazakhstan. The respondents 
comprised of 65.1% female and 31.7% male with age ranging from 17 to 23 years old. Each 
respondent was presented with two anti-smoking campaign advertisements, namely: disease and 
death theme with graphic depicting the formation of tumors in the lung airways and arteriolosclerosis 
in the aorta; and social disapproval theme with picture of lighted cigarette and coughing children in 
the playground (to emphasize that other people may suffers from second-hand smoke), before being 
asked to response to a semi-structured questionnaire which comprised of 6 sets of scales: The first 
two scales asked respondent about the perceived effectiveness of the respective presented anti-
smoking advertisements in reducing smoking behavior, namely: i) “I think the ‘disease and death’ 
anti-smoking advertisement (poster A)  is effective in reducing smoking behavior” (1- strongly 
disagree to 5 – strongly agree); ii) “I think the ‘social disapproval’ anti-smoking advertisement 
(poster B) is effective in reducing smoking behavior” (1- strongly disagree to 5 – strongly agree). 
The third asked respondent to indicate whether they are smokers or non-smokers while fourth and 
fifth question asked their reasons for smoking and non-smoking respectively. The sixth scale relates 
to demographic variable (age, gender, number of cigarette smoked per day).  
 
 
4. Findings 
 

The study found that 24.3% of the samples identified themselves as smokers (more than three 
cigarettes daily), 67.7% identified themselves as non-smokers while 7.9% are not sure of their status. 
The main reasons for smoking were habit (20.6%), for relieving stress (17.5%) and inability to quit 
smoking (10.1%). The main reasons for non-smoking include: does not like cigarette smell (24.9% of 
respondents), thinks that smoking is bad for health (57.9%), does not think it is cool to smoke 
(29.6%) and are dissuaded by parents (10.6%). The Analysis of Variance indicated significant within 
group difference in terms of the perceived effectiveness of fear-related (F=18.88, sig=0.0) and social-
disapproval themes (F=10.56, sig=0.0) in reducing smoking behavior among the youth in 
Kazakhstan at the 5% significant level. The Post-Hoc test (Bonferroni) revealed significant 
difference between smokers and non-smokers; and between smokers and ‘not sure’ status with 
regards to both anti-smoking message themes (Table 1).  
 
Table 1 Post-Hoc statistics 
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Compared to smokers (mean=2.63 out of max 5), non-smokers are more likely to find disease 
and death theme (mean= 3.84) effective in reducing smoking behavior (Table 2). Similarly, the 
social-disapproval theme are perceived more effective in reducing smoking behaviour among the 
non-smokers (mean=3.50) than smokers (mean=2.62). Thus, both hypotheses H1: Messages related 
to fear-related (disease and death) theme is effective in reducing smoking behavior among the non-
smoking youth in Kazakhstan, and H3: Messages related to social disapproval theme is effective in 
reducing smoking behavior among the non-smoking youth in Kazakhstan were supported in this 
study. This also implied that there is insufficient evidence to support both hypotheses H2: Messages 
related to fear-related (death) theme is effective in reducing smoking behavior among the smoking 
youth in Kazakhstan, and H4: Messages related to social disapproval theme is effective in reducing 
smoking behavior among the smoking youth in Kazakhstan. In other words, there is inconclusive 
evidence to indicate both fear-related (disease and death) and social-disapproval themes are 
perceived effective in reducing smoking behavior among the smoking youth in Kazakhstan. A 
possible explanation for this observation may be the denial effect as indicated in Witte’s (1994) 
Extended Parallel Process Model which suggested that when individual is exposed to fear, he/she is 
highly motivated to control the danger by lessening their at-risk behavior (not observed in this study) 
or control the fear through denial.  
 
Table 2 Descriptive statistics 
 

 
 
5. Conclusions and Limitations of Study 
 

This study revealed fear-related (disease and death) and social-disapproval themes are 
perceived effective in reducing smoking behavior among the non-smoking youth in Kazakhstan, but 
insufficient evidence to suggest similar conclusion among the smoking youth. Given that this study’s 
samples are collected only at one institution of higher learning in Kazakhstan, further research is 
needed to revalidate this research finding. Future research should examines the boomerang or denial 
effects of anti-smoking advertising (including promotion of nicotine replacements as quit smoking 
tool) and other social marketing campaigns (asking people not to smoke in public areas) among 
smokers in Kazakhstan.  
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Abstract 
The objective of this study is to develop a competitive management model for Thai small and 

medium garment entrepreneurs. This is a quantitative research, using questionnaires as a tool for 
collecting samples from 360 entrepreneurs, supporting with elaborate interviews with experts in 
garment business. The analysis will use technical statistic information. The result shows that 
Innovation Product, Human Resource Management, Customer Relationship Management, Total 
Quality Management, Marketing Management, and Finance Management factors have a positive 
relationship with competitive ability of Thai garment entrepreneurs in a statistic significant way. The 
result will be used for developing management model and offering strategies for developing five 
categories of garment entrepreneurs in beneficial and practical ways, including for topping up the 
academic knowledge of the business and of other industries as well. 

 
Keyword: Competitive, Model, Strategies 
 
 
1. Introduction 
 

Garment industry is a very important industry in Thai economic. Regarding the whole 
structure of the industry, the garment industry is in a by-product section that uses intensive labors, 
basic technologies, and has a process of highly add-value to the products. However, news and 
information technologies in present days play an important role in business. The environments also 
rapidly change in every aspect; politics, economics, society, technology, and demography. This 
directly affects the competitive ability of Thai garment entrepreneurs such as in World Trade 
Organization (WTO), in Free Trade Area (FTA), and in Asian Free Trade Area (AFTA), including in 
the aspect of changing behavior of the customers and new entry supplier countries that provide lower 
cost such as Cambodia, Vietnam etc. The changing of factors and environment inevitably affects the 
decreasing of competitive ability of Thai garment entrepreneurs. As can be seen from the growth rate 
from 2005-2008 that were continually decreasing. For example, in U.S. market shows the rates 1.48, 
-1.31, -2.72, and -4.68. In Asian market shows the rates 17.23, 4.29, 15.14, and 10.73. And in 
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Chinese market shows the rates 6.16, -11.61, 5.88, and -4.14. (Textile statistics, Thailand Textile 
Institute, 2010) 

 
In present, the garment entrepreneurs face many problems such as high cost, outdated 

machines, high labor cost, slightly low opportunity of owning a brand, marketing, short of skilled 
personnel, and financial flow. The sign calls for changing forces Thai garment entrepreneurs 
consider about improving and developing marketing strategies, both in domestic and foreign 
markets, in order to be able to compete in the dramatically changed environment of the world stage. 
This study will explore opinions of Thai entrepreneurs about the competitive ability of Thai garment 
entrepreneurs comparing with other competitors’ ability and the factors that will determine the 
competitive ability that finally conclude and offer a suitable management model for a competitive 
garment industry. 

 
The next section of the study contains the second part which is Conceptual / Theoretical 

Framework. The third part is Results of research. The forth part is the Presentation of the Suitable 
Management Model and Strategies. And the final part is the Conclusion and Suggestions. 

 
The frame work for this research is shown in the following figure; 
 

 
Figure 1 Framework 

 
The concept of studying the competitive ability in industrial level will use the concept of Five 

Force Analysis of Michael E. Porter (1985), which is an effective tool widely used for analyzing the 
competitive ability in firm and entrepreneurs’ level. It defines a competitive firm as a firm that is 
able to manufacture effective products and services equally or better than competitors. The success 
indicates by profit, export rate, and international or regional markets share. The idea divides the 
indicator of competitive ability into five parts which are rivalry among firms, bargaining power of 
buyers, bargaining power of suppliers, threat of substitute products, and threat of new entrants. The 
idea is widely used in many analysis of competitive ability studies such as Purmlarb Tippa (2002) 
studied about the competitive ability of Thai textile industry, Rungjarurnpattanakij  Teerana (2002) 
studied about the factors that influence the success of Thai textile industry, and Kampangtong 
Sinapsorn (2004) studied about measure and requirement of Thai textile industry in order to prepare 
for the free trade in 2005. 

 
For this study of the competitive ability in firm level will use the idea of Value Chain of 

Porter  E. Michael (1980) which said that the advantage or disadvantage of competition depends on 

 

the effectiveness of the firm’s internal activities comparing with other competitors. It is necessary to 
understand the role of each department in the way of providing benefits to customers. Good 
cooperation of main activities founded on good supportive activities. By exploring 360 Thai small 
and medium garment entrepreneurs’ opinions whether they believe that they have competitive ability 
comparing with competitors, including analyzing the importance of each factor that the entrepreneurs 
believe affecting their competitive abilities. There are nine categories of factor which are Innovation 
Product, Supply Chain Management, Cluster, Technology Enhancement, Human Resource 
Management, Customer Relationship Management Total Quality Management, Marketing 
Management, and Finance Management. In each category, there are subcategories that will be tested 
for the relationship between the factors and the competitive ability of Thai garment entrepreneurs by 
Chi-Square method, both in categories and subcategories’ levels. Then, the result will be analyzed 
for determining the suitable management that compatible with Michael E. Porter’s idea, which is 
later used in the study and offering strategies for developing garment entrepreneurs. 
 
 
3. Results of Research 
 
3.1 The result of the analysis of rivalry among firms in garment industry 

From the domestic analysis of rivalry among firms in garment industry by using Five Forces 
Analysis shows that the rivalry among firms in present days depends on number of competitors and 
expanding rate of the new market. The economy has an effect on the changing of customer’s 
behavior to buy products from competitors, both domestic and foreign competitors, faster and easier. 
Bargaining power is also higher, since there are many competitors in the market and there are many 
trade confederations which assign regulations for increasing restrictiveness in import and export. 
There are quality control, quantity control, and varied raw material price. This increases bargaining 
power of supplier and affect the competitive environment, also there is a threat of substitute products 
from new competitors as well.  

 
3.2 The result of the analysis of Thai small and medium garment entrepreneurs’ opinions and 
competitive abilities 
 

From determining factors by Value Chain idea in order to analyze the competitive ability, by 
dividing garment entrepreneurs into five categories because each category has different business and 
products; prefabricated clothing, brassiere, sock and stocking, fabric glove, and others (bedding, 
fabric bag, tie, hat), the conclusion of importance level of the nine competitive factors and 
competitive ability level comparing with other competitors in the market are shown in Table 1: 
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Table 1 Results of the Nine Competitive Factors and Competitive Ability Level comparing with 
other Competitors of the Five Categories of Garment Entrepreneur
 

Factors 
 

Importance 
Mean 

Competitive 
Mean 

Competitive Mean 

clothing brassiere 
sock and 
stocking 

 

fabric 
glove others 

Innovation product 3.91 0.62 0.73 0.62 1.00 0.86 0.77 

Supply chain management 3.76 0.62 0.60 0.64 0.72 1.02 0.70 

Cluster 3.95 0.69 0.68 0.72 0.87 0.93 0.45 

Technology enhancement 3.86 0.63 0.61 0.66 1.04 0.84 0.70 

Human resource management 3.78 0.24 0.27 -0.06 0.39 0.02 0.02 

Customer relationship 
management 4.01 0.70 

0.74 0.33 0.66 0.31 0.25 

Total quality management 3.90 0.89 0.98 0.14 0.72 0.22 -0.02 

Marketing management 3.98 0.54 0.53 0.50 0.95 0.38 0.35 

Finance management 3.83 0.46 0.53 -0.08 0.33 -0.27 -0.10 

Total Mean 3.88 0.60 0.63 0.39 0.74 0.48 0.25 

 
From the table considering average of the importance of the nine competitive factors found 

that the average is in 3.41-4.20 points, which means that the nine competitive factors are essential 
toward competition of the Thai small and medium garment entrepreneur and can be concluded by the 
following figure. 

 

 
 

Figure 2 Summary of Importance of the Nine Competitive Factors in a Whole Picture 
 

Figure 2 explain the whole picture of the importance of the factors that the most important 
factors is Customer Relationship Management, the next ones are Marketing Management, Cluster, 
Innovation Product, Total Quality Management, Technology Enhancement, Finance Management, 
Human Resource Management, and Supply Chain Management respectively.  

 

Considering the average of the competitive ability comparing with other competitors in the 
market found that the best ability better than competitors is Total Quality Management, the next ones 
are Customer Relationship Management, Cluster, Technology Enhancement, Supply Chain 
Management, Innovation Product respectively. The Marketing Management, Finance Management, 
and Human Resource Management are equal with other competitors in the market as can be seen in 
figure 3. 

 
 

Figure 3 Summary of Competitive Ability comparing with other Competitors in the Market 
 

However, if we consider each activity separately, each activity has a different competitive 
ability comparing with competitor, varied by the type of the activity. In other words, prefabricated 
clothing business has competitive abilities in Customer Relationship Management and Total Quality 
Management better. Sock and stocking business has competitive abilities in Innovation Product, 
Technology Enhancement, Innovation Product, and Marketing Management better. Brassiere and 
other business have less competitive abilities as can be seen in the following figure. 
 

 
 

Figure 4 Clothes 
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Figure 5 Underwear and Bathrobes 
 
 

 
 

Figure 6 Panty hose, stockings socks 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 

Figure 7 Gloves 
 

 
 

Figure 8 Other Garments 
 

 
3.3 Results from Verifying Hypothesis  
 

From the hypothesis that all nine factors affect the competitive ability of Thai small and 
medium garment entrepreneur, the result shows that the Innovation Product factor agreed with the 
hypothesis with 90% of reliability and Customer Relationship Management, Total Quality 
Management, Human Resource Management, Marketing Management, and Finance Management 
agreed with the hypothesis with 95% of reliability. Supply Chain Management, Cluster, and 
Technology enhancement disagreed with the hypothesis with 95% of reliability as the following 
table. 
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Technology enhancement disagreed with the hypothesis with 95% of reliability as the following 
table. 
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Table 2 Results from Verifying Research Hypothesis 
 

Hypotheses Chi-Square Sig. Results 

Innovation product  57.40 .085** Supported 

Supply chain management  38.75 .526 Unsupported 

Cluster  50.72 .225 Unsupported 

Technology enhancement  31.56 .680 Unsupported 

Human resource management  77.19 .032* Supported 

Customer relationship management  132.94 .000* Supported 

Total quality management  165.11 .000* Supported 

Marketing management  220.24 .000* Supported 

Finance management  215.36 .000* Supported 

 
** indicates the significance at the 90 percent level 
*   indicates the significance at the 95 percent level 
 
 
4. The Development of Management Model and Strategies 
 

From the study of eternal factor found that unstable political factor delays the economic and 
social development policy. Meanwhile, the worldwide information technology has dramatically 
developed in a fast pace, making communication becomes easier and others affect the adjustment of 
the entrepreneurs. Including the internal garment industry factor itself has a highly competitive 
environment in present days, since there are many competitors, both domestic and foreign, compete 
in the product quality, service, and low cost aspects. 

 
From the uncontrollable external pressure and the open system of the firm that must consider 

the environment, the garment entrepreneurs must understand about the role of each department in the 
firm, focusing on the main activities that provide benefits to customers such as Total Quality 
Management, Marketing Management, and Customer relationship management. The good 
coordinated main activities that are valuable build on three supportive activities which are Human 
Resource Management, Finance Management, and Innovation Product. These activities must support 
each other, and they will make the business survive and has better competitive ability. 

 
However, the success of the firm comes from practical strategies. The opportunity of the 

business happens on the strategies basis. If it is not so, it is impossible to identify the reason of the 
success or the failure (Drucker F. Peter, 2007). This research divides strategies into two categories; 
the main and the supportive strategies, in order to be compatible with main activities and supportive 
activities. The firm’s strategies that have been planed must be able to measure from Balanced 
Scorecard, which are a measure tool and an applicably effective strategy. The effectiveness will 
increase the competitive ability of Thai small and medium garment entrepreneurs. The following is a 
management model for Thai small and medium garment entrepreneurs in present days, which is 
shown in figure 9. 

 

 
 

Figure 9 A Management Model for Increasing Competitive  
Ability of Thai Small and Medium Garment Entrepreneurs 

 
The model will bring offered strategies for developing all five categories of the entrepreneurs. 

Base on Best Practices of successful garment firms and on elaborate interviews with experts in 
garment business and all five categories of the entrepreneurs, the conclusion is the following; 

 
Table 3 Summary of Strategies for Developing All Five Categories of the Entrepreneurs 
 

Category Main Strategies Supportive Strategies 

Prefabricated 
clothing 

-  Building brand 
-  Improving products to be 

different and unique  
- International standard 

manufacture 
- Focus on quick service 
- Expanding sale opportunity 
- Joint venture or cooperation with 

allied business 

- Improving human resource to be 
creative for developing new 
products 

- Support group working process 
- Expertly analyze and plan financial 

matters 
- Bring modern information 

technology to working process 

Brassier  -  Building brand 
-  Design solution for modern 

women 
- Focusing on specific group of 

customers and Make to order 
service for women with breast 
problems and abnormal body 

- International standard 
manufacture 

- Non-toxic materials 
- Participate in trade fair 

- Creating innovation for products 
- Improving employees to be able to 
advice customers about human body 
- Training employees to be able to 
serve fast and impressive 
- Creating a website for increasing 
sale opportunities and nationwide 
sale 
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Socks and 
Stockings 

- Building brand 
- Manufacture quality and unique 

products  
- Products has special feature that 

cannot be copied 
- Creating new products that helps 

reducing global warming 
- Seeking for an expert alliance 
- Expand the domestic market and 

new market 
- Participate in trade fair for 

expanding sale opportunities 

- Provide good and reasonable fee 
- Improving working skills  
- Self-evaluation 
- Seeking sale opportunities via shop 
windows. 

Fabric Gloves - Building brand 
- Develop good quality, and 

durable products  
- Manage the cost 
- Recycle materials for the most 

benefits  
- Developing various kinds of 

product that are suitable for 
everyone  

- Focusing on quick delivery, in 
order to serve the customer’s 
need 

- Having more flexible payment 
method 
- Training employees to be good at 
sale negotiation   
- Develop language skills, at least for 
2 languages 
- Promotion for persuading 
customers  
- Advertisements in magazines and 
on Internet 

Others 
(bedding, 
fabric bag, tie, 
hat) 

- Building brand 
- Focus on quality products  
- Design unique products for all 
kind of customers 
- Expanding both domestic and 
international customer bases  
- Non-toxic materials 
- Having business alliance 
network 
- Participate in public service 
activities 
- Collecting data, behavior, and 
needs of customers 

- Focus on great, fast, impressive 
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- Employees must be experts in 
fabric details 
- Regularly evaluate internal and 
external situations 

 
 

After that the researchers evaluated the management model and strategies by experts in garment 
business from three institutes which are 1) Governmental Institute: Director of Business Promotion 
and Development Office 2) Private Institute: Executives of Grand Sport and 3) NGO: Director of 
Thailand Textile Institute, found that the experts agree with the model because it is an useful and 
practical model. 

 
 
 
 
 

 

5. Conclusion and Suggestions 
 

From studying collected problems from previous studies, those problems limit the 
competitive ability. Entrepreneurs must solve the problems quickly before they lead to the crisis. 
These data came from recent situation, when the situation is changed, there must be new factors and 
new conditions. The study should be continued and study along with other industries with similar 
contexts such as upholstery, textile, jewelry, and food industries. It is important to study 
governmental policy that affects the increasing competitive ability in Thai garment industry that will 
cause benefits both to academic and practical aspects. There is no only one best solution or strategy 
that works with all firms. The effectiveness of the management depends on the ability to apply and 
choose suitable ways for particular situation. The competitive ability can be measured by comparing 
with competitors’ abilities. 
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Iran has achieved international recognition as one of the most important countries in the Middle 
East. Existing poor infrastructure as compared to geopolitical situation, rapid population growth and 
available rich resources of the country justify the implementation of new infrastructure projects in Iran. 
Specific focus on risk management process is vital for the success of such projects. This research is 
aimed to outline some of the crucial business risks associated with execution and management of 
infrastructure projects in Iran, from contractors’ point of view. To meet research objectives, a succinct 
literature review was conducted for investigation of suitable risk identification methods and exploration 
of discovered risks from identical contexts in other similar countries. The basic study showed that a 
comprehensive and effective business risk identification appeals to a combination of more than one 
method. Therefore, four techniques including; “brainstorming”, “review of historical data”, “analogy 
method”, and “cause and effect method”, were used for recognition of business risks associated with 
studied environment. The identified nine categories of business risks involved with construction of 
infrastructure projects were found to be; “Feasibility and Design”, “Tendering”, “Health, Safety, and 
Environment (HSE)”, “Managerial”, “Procurement”, “Social”,  “Construction”, “Political and Legal”, 
and “Financial and Economical”. Some of the identified risks factors were due to; inadequacy of 
funding, scarcity of experienced staffs, poor constructability of the design, shortage of construction 
equipment, and local content law. 
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1. Introduction 
 

Identification of business risks associated with construction of infrastructure projects in Iran is an 
important consideration for international contractors to decide on initiating their activities in this 
country. Rich oil and gas resources, valuable mineral mines, geopolitical situation in the region, and 
location on the East-West transit path (both for energy and other commodities) are some evidences that 
introduce Iran as an enticing area for various projects. In addition, rapid population growth and 
governmental policy to enhance current level of welfare, will urge development of infrastructure of Iran. 
Furthermore, expansion of such projects is vital to the goals of the politicians for standing in a superior 
position in the international market. As a result, there is a holistic plan for development of roads and 
railroads, dams, sewer networks, power plants, energy and water transportation systems, as well as 
residential buildings in Iran.  

 
Infrastructures are defined in different ways. In some arguments, it is introduced by “the basic 

physical and organizational structures” which are used to facilitate transaction of society 
(http://www.askoxford.com/concise_oed/infrastructure). Sullivan and Steven (2003) described 
infrastructures as services and facilities which are necessary for implementation of big projects, and 
smooth operation of economy and business. Some examples for infrastructures are roads, energy and 
water supply and transportation networks, and telecommunication systems, or different organizational 
structures such as social, institutional, and educational centers (http://www.dtic.mil/cgi-bin/GetTRDoc). 
All of these examples are initial foundations and assets for favorite performance of a modern 
community. 

 
There are some common characteristics among these types of assets. Long duration of 

establishment and huge required capitals are two main aspects of such projects. Also their rate of return 
may depend on other projects and systems in addition to their own direct income, and can harden to 
value these facilities (Dixit & Pindyck, 1994; Adam, 1996). It should be noted that infrastructures used 
to enhance public welfare, usually result in governmental ownership, especially in Iran. In this research, 
the main focus is on infrastructure projects in which construction phase is their overcoming feature. 
Roads and railroads, dams and water supply networks, energy transportation systems, and sewer 
collection and treatment projects are included in the area of this study. The general attributes for these 
projects are their relatively moderate technology. Moreover, to a large extent, tasks and components are 
constructed on the job-site and it is not possible to perform and assemble them off-site.  
 
 
2. Research Background 
 

Generally, risk is not described by a unique definition. It could be explained as negative or 
unwanted impacts of an event (Rowe, 1977) or a combination of hazards and undesirable happenings 
(Chicken & Posner, 1998). Risk has a two-edged nature that includes threats and challenges (Flanagan & 
Norman, 1993). Yet, constructive results of risk could not be ignored in some circumstances. However, 
probability of occurrence is an important aspect of a risk that should be taken into account for evaluation 
(Association of Project Management). Risk management is a main area of knowledge in project 
management in which identification, evaluation, mitigation, and monitoring form a permanent process to 
control different events (PMBOK, 2008). In other words, risk management is a systematic approach 
toward identification and quantification of all risks during project lifecycle in order to make conscious 

decisions about related tasks (Flanagan & Norman, 1993). In conclusion, risk management is a process 
that is aimed to enhance project success. 
 
 
3. Risk identification 
 

Recognition is the first and the most important stage of risk management process that would help 
project team in reaching objectives of project (Lyons & Skitmore, 2004). It is an endless effort within 
project lifecycle that implies emerging of new risks in various stages of implementation (Zou & Li, 
2010).  

 
There are different techniques for risk identification that would be classified into three groups: 
 
Documentation reviews: It refers to study of contract and documents of a project to explore 

potential risks. It also seeks information from previous similar projects (analogy method) in addition to 
recorded historical data under comparable context. The findings could be a checklist for next stages of 
risk management (PMBOK, 2008). 

 
Data collection from project participants: As its name implies, humans’ ideas are 

fundamentals of this group of techniques. One of such is brainstorming in which some meetings, as un-
structured or structured sessions, are held between experts from diverse disciplines. When opinions are 
collected based on separate written viewpoints, it is more probable to reach consensus about risks 
without bias (Delphi Method, PMBOK, 2008). 
In addition, risks could be identified through consultation with experts who have adequate experience in 
similar projects (Expert judgment). Nevertheless, there is likelihood of bias in this method (PMBOK, 
2008). 
 

Diagrammatic illustration: This group includes some tools such as cause and effect diagram, 
process flow chart, and influence diagram. They intend to analyze causes of happenings, their 
chronological order, and relationship between different variables (PMBOK, 2008). SWOT analysis is a 
method that focuses on various aspects of project, including Strengths, Weaknesses, Opportunities and 
Threats in order to balance those features.  

 
Different researchers may take a combination of techniques for investigation of risks associated 

with execution of projects. In study of a subway project in China, risks were identified through historical 
data, review of similar papers, and interview with experts (Zou, Zhang, & Wang, 2007). Another 
research in the United Arab Emirates was done to examine risks associated with construction industry. 
Questionnaire survey was used for the purpose of this research and then some experts were interviewed 
to evaluate the results (El-Sayegh, 2008).  
 
 
4. Project risk classification 
 

The study shows that there is no specific method of risk classification, and the identified risks are 
grouped according to the nature of the project and research objectives. For instance, risks associated 
with a construction project could be categorized under six groups, including geological, planning, 
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design, construction, human and economics (Zou & Li, 2010). In a wider class, risks could be divided 
into two major categories; internal risks which are under control of project management team, and 
external risks that normally cannot be solely mitigated by project team (El-Sayegh, 2008).  
 
 
5. Research Methodology 
 

This research draws its findings from several stages of investigations. A literature survey was 
performed to explore characteristics of infrastructure, risk and risk management, risk identification 
techniques, and risk classification styles. Then, a selection of the retrieved papers was studied in order to 
summarize and relate their main outcomes. The study showed that comprehensive risk identification was 
founded on a combination of more than one method. Later, fourteen managers from different 
departments, who had more than ten-years of experience in infrastructure projects, were interviewed to 
outline potential risk categories of similar contexts. The interviewees were also asked to take part in 
sessions in order to finalize proposed risk categories. These meetings were held and nine groups of risks 
were agreed upon. Further, history of three major infrastructure projects was reviewed and relevant risk 
factors under each category were extracted from the available data and documents. Participants of 
previous meetings were invited to follow-up sessions. Members discussed about the most probable risks, 
as well as cause and impact of each risk factor until reaching consensus. 
 
 
6. Research Findings and Discussion 
 

The identified risks were classified into nine categories as depicted in Figure 1. Prioritized risk 
categories based on level of impact include: 

1- Financial and economical 
2- Political and legal 
3- Social 
4- Tendering 
5- Feasibility and design 
6- HSE 
7- Construction 
8- Management 
9- Procurement 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1 Nine Categories of Risk Factors 
 
The importance of categories along with related risk factors is explained under each group and 

description of each risk factor is accompanied by its pertaining cause and effect.  
  
 Financial and economical risks: Financial support and investment for a project directly depend 
on its benefit-cost ratio, and therefore risks under different categories could cause inadequacy of its 
funding. Since majority of projects rely on governmental budget, which is shared among different 
projects, therefore, current support of a project could oscillate considering change in policies and 
different external issues. Among other concerns in this field are; instable economic condition, inflation, 
disordered supply and demand in the markets, and weak and obsolete local insurance and banking 
systems.  
  
 Political and legal risks: Some contractors and experts speculate about risks pertaining to 
political and legal issues as extremely important threats with unforeseeable range of impacts. 
Differences in legal systems have produced conflicts between owners and international contractors. 
Application of local governing law in contracts for litigation of disputes is a major risk factor for 
international contractors. Furthermore, certain governmental organizations have different legal 
viewpoints, while regulations are also changing continuously. Various deciding centers may outline 
dissimilar goals and scope for infrastructure projects. Some other risks are; time consuming payment 
processes due to bureaucracy, cumbersome customs clearance formalities or local content law that 
enforces international contractors to hire local subcontractors and utilize local products, sometimes with 
low quality performance. 

 
Social risks: This group of risks would achieve great recognition from foreign contractors in 

order to increase their knowledge about local community as a major stakeholder of the infrastructure 
projects. A challenging aspect is misperception of some local communities about development 
programs. They may interpret that those projects could increase immorality. Therefore, resistance 
against change and development emerges. Religious and cultural taboos usually intensify such 
resistances.  

As some contractors may recruit local workers from vicinity of the construction site, tribalism is 
a significant warns that could complicate human resource management in case of disputes. This type of 
dependency may potentially expand range of conflicts to out-of-the project battery limits. If this culture 
is not smartly analyzed, its negative effects are not predictable in the project context. Some unpleasant 
ethical characteristics of society may harden correct decision making. Egotism, individualism, rejecting 
criticism and dissimulation are examples of such habits. An important trouble in Iran is reluctance of 
some people to do their jobs and to accept responsibilities. Some experts recall it as root cause of low 
productivity. 
  
 Tendering risks: While small group of risks are included in this category, the impacts could 
damage entire project lifecycle. Owners of infrastructure projects are government agencies with frequent 
management turnover. Usually, there is a strong tendency to initiate new projects in order to increase 
reputation of current politicians. This will lead to vague scope definition, undeveloped needs, and short 
tendering periods. On the other hand, priority of projects' implementation may alter due to frequent 
changes of executives, after each election, based on the unique policy of different governments. 
Sometimes, it may contribute to prolonged awarding periods or even cancellation of a project. 
 
 Feasibility and design risks: Many experts believe that root causes of major deficiencies in 
execution of infrastructure projects are resulted from overlooks in feasibility and design phases. A 
significant inaccuracy is found to be studies based on initial imprecise data which could result in 
underestimation of real world in the design activities. Considering lags between design and construction 
tasks and poor communication of the related groups, poor constructability analysis of the designed items 
is a disturbance of construction period. On the other hand, insufficient involvement of owners, operators 
and/or users in the engineering works could cause reworks in various stages of a project. Vague scope 
definitions along with unclear owner needs are reasons for further changes in scope of work, even during 
construction phase. Multidisciplinary nature of the design increases the risk of inconsistent components.  

 
Health, Safety, and Environmental (HSE) risks: One of the important categories of risks in 

construction industry of Iran is related to HSE issues. A crucial concern in this category of risks is 
ineffective safety precautions and shallow apprehension of human health which maybe resulted from 
public attitude toward these issues in the society. Lack of rigorous and comprehensive rules intensifies 
the situation. Sometimes, existing rules are not even complied with, because of inefficient supervision.  
Diversity of climatic condition is an impressive specification of this territory. Furthermore, natural 
disasters are the undividable part of life in Iran. In addition to possibility of earthquake in many 
provinces, it is likely to confront with sand storm or flooding. These may interrupt construction phase of 
projects. Occasionally, limitations imposed by Department of Environment, which tends to preserve 
natural wildlife and environments, could stop construction work progress and damage productivity. 
 
 Construction risks: Risks under this category are more tangible than other groups, due to direct 
and immediate impact on construction phase. There is a wide range of risks and some of critical threats 
are discussed here. Quantity of construction equipment is usually not adequate. In addition, existing 
equipment are sometimes old and obsolete resulting in loss of construction productivity. On the other 
hand, supply of new modern equipment is not easy due to international limitations. Based on this 
condition, sometimes traditional methods of construction have to be used that have a broad gap with 
modern world. Another problem in this field relates to poor or unreliable information databanks. This 
may lead to errors in estimation of work volumes and dealing with unexpected soil condition resulting in 
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poor organization of construction operations or even wrong construction methods. Weak workface 
planning by local subcontractors is an obstacle for smooth operation of construction process. In these 
cases, staffs may be suspended due to incomplete requirement for a task. (e.g. drawings, tools, materials, 
or procedures) 
 

Managerial risks: While international contractors may be moderately affected by the risks 
under this category, mismanagement of their hired local subcontractors in dealing with such risks could 
increase adverse impacts for them. One of the challenging issues in this group is scarcity of experienced 
and skillful staffs in some trades. Furthermore, low productivity of local crew has increased difficulties 
of project implementation which may reduce profitability. Local owners and contractors usually rely on 
traditional management. Organizational culture is another issue not stimulating cooperation and 
communication among its members, leading to unacceptable performance. Frequent management 
change is a torment that is observed in owner organizations. The frequency of changes gets higher, 
especially when new governments are elected, that result in adversarial relationship between different 
parties in the project environment. 
 
 Procurement and logistic risks: This category of problems should be highlighted, when 
infrastructure projects require supply from overseas. In addition to longer delivery time due to 
bureaucracy and/or limitations, improper local roads, old loading and unloading facilities and poor 
coordination for transportation of imported heavy equipment and machinery are major bothers in this 
classification. Low quality and unreliable bulk materials supplied locally is an occasional matter which 
may damage continuity of implementation process. This trouble arises when numbers of projects 
escalate in a period of time. One of pivotal risks in this field is inappropriate contractual strategies and 
restrictive regulations like, minimum local content, that are enforced by governmental owners. Some of 
risk factors associated with construction of infrastructure projects, such as inadequacy of funding, local 
content law, shortage of construction equipment, scarcity of experienced staffs, poor constructability of 
the design, vague scope definition, unreliable bulk materials, lack of rigorous and comprehensive rules 
in HSE issues and frequent management changes, regardless of their risk category, are depicted in 
Figure 2. 
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7. Conclusion 
 
 Iran is a developing country where infrastructures call for great expansion and revamping. 
Infrastructure projects usually need huge investment and long time, as well as reputable international 
contractors to accelerate their implementation process. On the other hand, all projects are associated 
with different business risks.  Business risks of project implementation in Iran are unique due to national 
and political circumstances of the country. If these risks could be identified comprehensively, it helps 
contractors to increase probability of success and amount of revenue by taking appropriate strategies. In 
this way, more than one technique, depending on the context of the project, is applied to explore risks. 
Using previous experience and past documentations would be a brilliant idea. Although all the identified 
risks necessitate care, it was found that some categories like political and legal, social, and financial 
have caused deep concerns in contractors association. Nevertheless, some risk factors, such as 
inadequacy of funding, local content law, and shortage of modern construction equipment are also major 
challenging issues in construction of Iran’s infrastructure projects. 
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Abstract 
 

A need to develop the logistics system in Thailand stemmed from a higher competiveness in 
consistent with globalization. Free trade agreement has been introduced widely in industrial sectors, 
resulting in increasing business capability, business cost reduction, and adding more value to satisfy 
with customer requirements. Managing the procedure of product’s delivery and service was 
accomplished in order to serve the customer throughout supply chain with logistics activities. It was 
therefore a main objective for entrepreneurs to compete with other opponents in domestic and global 
markets. Military logistics for Thailand during the war period is operational followed from the 
tactical order to achieve the mission. Thereby, achievement in such mission is evaluated by key 
performance indicators whether or not the mission can be accomplished. Likewise, the key 
performance indicators will be used for evaluating the achievement under the normal situation under 
a policy of the office of the Public Sector Development Commission. It is certain that military 
logistics will take some time to achieve, become more expensive, and can result in weakening 
combat staff prior to military operations. The objectives of this study are: 1) develop the key 
performance indicators used in logistics medical supplies for Thailand; 2) develop the mathematical 
model or other appropriate models that are used for logistics key performance indicators, and 
decision making of commander in different military departments those who will apply to their 
military operations; and 3) enable relevant military departments to apply the mathematical model to a 
case study of natural disaster. 
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1. Introduction 
 

Under a higher competition due to globalization and free trade among several countries, most 
of them have gained more awareness in increasing their business competitive advantage in order to 
compete in the global market. Logistics and supply chain are one of the methods that have been 
applied to increase its competition capability. It is due to logistics and supply chain focusing on 
planning, operating, and controlling activities inside supply chain that lead to increasing efficiency 
and effectiveness. For current Thai parliament, logistics has been pushed forward as a strategic 
master plan by the support of private sectors in order to fulfil the requirement of increasing business 
competitive advantage in domestic and international level. Considering the origin of concepts of 
logistics and supply chain, it is found that the concepts are derived from military purpose in 
delivering any military supplies. This main purpose is thought to be a key point of country 
sustainability because the objective of military supplies will fulfil the capability of the soldier to 
succeed their operations more efficiently. With sufficient military supplies, the operations can be 
fulfilled with being safe from its opponents in the war field. It is necessary to having systematic 
planning in a strategic level, tactical level, and operational level as well as clarified procedure 
creating integrity of cooperation between each department.  

 
Ministry of Defence is one of the departments responsible for country sustainability and 

directly responds to the governmental policy in improving logistics performance, as well as logistics 
standard comparable to global benchmarking. However, in order to fulfilling such requirement, it is 
mandatory to develop clarify and appropriate key performance indicators that capable of measuring 
or evaluating quantitative date reviewing its performance of logistics operation. In retrospect, any 
activities involved in military or logistics were exclusively confidential due to military sustainability. 
Besides that, evaluating the military’s operations performance can be indexed with the system of 
performance monitoring and evaluation. This system has been controlled by the office of the Public 
Sector Development Commission, Thailand that monitors and evaluates all governmental 
departments under the same standard regardless of special characteristics of individual operation.  

 
This research study, therefore, will develop key performance indicators in logistics, 

especially in medical corps logistics. The main objective is to identify the indicators that can be used 
for developing the model in solving any military logistics problems such as mathematical model or 
simulation model as a quantitative tool. Military logistics for Thailand during the war period is 
operational followed from the tactical order to achieve the mission. Thereby, achievement in such 
mission is evaluated by key performance indicators whether or not the mission can be accomplished. 
Likewise, the key performance indicators will be used for evaluating the achievement under the 
normal situation under a policy of the office of the Public Sector Development Commission. It is 
certain that military logistics will take some time to achieve, become more expensive, and can result 
in weakening combat staff prior to military operations.  

 
 Logistics in military presented in this research study has encountered some problems such as 
decomposed, delayed, insufficient, and non-continuous medical supplies. There had been several 
studies aimed at increasing logistics performance, but not successful. This study, hence, proposes the 
mathematical tool and mechanism to support the theoretical framework by using logistics key 
performance indicators. It is anticipated that this study could increase Thai military logistics 
performance, resulting in cost reduction relevance to Thai governmental policy and Thailand as a 
whole. 
 
 
 

2. Literature Review 
 
Military logistics 
 

Some classes of supply have a linear demand relationship—as more troops are added more 
supply items are needed—as more equipment is used more fuel and ammunition is consumed. Other 
classes of supply must consider a third variable besides usage and quantity: time. As equipment ages 
more and more repair parts are needed over time, even when usage and quantity stays consistent. By 
recording and analyzing these trends over time and applying to future scenarios, the US Military can 
accurately supply troops with the items necessary at the precise moment they are needed.[1] History 
has shown that good logistical planning creates a lean and efficient fighting force. Lack thereof can 
lead to a clunky, slow, and ill-equipped force with too much or too little supply (Wikipedia, 2011). 
 
Logistics Aims of the Royal Thai Army Logistics 
 

- The similar logistics system is used in a normal and abnormal condition during the war as 
much as possible. 

- Standard needs to be similar, but fairly different according to its location, geography, 
weather condition, and other situations encountered. 
 - Responsibility is given to the logistics military hub where support to the closest area 
responsibility. Distributing the equipment, service, and facilities is managed to delivery the items to 
the logistics military branches. 
 - Preparing needed equipment may keep them in a good condition ready for use any time. 
The procurement is made according to the operation policy relevant to military industries. 
 - Preparing accumulated items used for the future war and other items related to logistics are 
necessary. 
 - Preparing service, built items, utilities, and facilities may respond thoroughly to other 
departments. 
 - Preparing a logistics department can fulfill the requirement of armed forces by increasing 
capability of the existing logistics department or new one. 
 - Developing the logistics department appropriately and more advanced. 
 
 The mission of the Royal Thai Army logistics is achieved according to the royal decree made 
by the Ministry of Defense year 1960, code 14. It assumes to allow the Royal Thai Army to be 
prepared for armed forces, and prevent the country with the commander of Army from other 
interventions. Therefore, the mission of the Royal Thai Army is described as follows: 
 
 1. Supporting the logistics activity to facilitate other forces of the Royal Thai Army is done to 
fulfill the mission and benefit the Army. 

2. Supporting the logistics activity to facilitate other forces or organizations is done when 
receiving any requests and allied agreement. 
 
A policy of the Royal Thai Army logistics is described as follows: 
 
 1) Implementing the logistics activity is done and follows the following steps: 

- Supportive combining means combining the capacity in logistics support and tactical 
support to fulfill the targeted mission. 
 - Supportive two ways direction facilitates the supportive armed force located behind or 
nearby the logistics locations, including the supportive activity from the North armed forces to 
supportive force to lower the workload of logistics activity. 
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1. Introduction 
 

Under a higher competition due to globalization and free trade among several countries, most 
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2. Literature Review 
 
Military logistics 
 

Some classes of supply have a linear demand relationship—as more troops are added more 
supply items are needed—as more equipment is used more fuel and ammunition is consumed. Other 
classes of supply must consider a third variable besides usage and quantity: time. As equipment ages 
more and more repair parts are needed over time, even when usage and quantity stays consistent. By 
recording and analyzing these trends over time and applying to future scenarios, the US Military can 
accurately supply troops with the items necessary at the precise moment they are needed.[1] History 
has shown that good logistical planning creates a lean and efficient fighting force. Lack thereof can 
lead to a clunky, slow, and ill-equipped force with too much or too little supply (Wikipedia, 2011). 
 
Logistics Aims of the Royal Thai Army Logistics 
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much as possible. 

- Standard needs to be similar, but fairly different according to its location, geography, 
weather condition, and other situations encountered. 
 - Responsibility is given to the logistics military hub where support to the closest area 
responsibility. Distributing the equipment, service, and facilities is managed to delivery the items to 
the logistics military branches. 
 - Preparing needed equipment may keep them in a good condition ready for use any time. 
The procurement is made according to the operation policy relevant to military industries. 
 - Preparing accumulated items used for the future war and other items related to logistics are 
necessary. 
 - Preparing service, built items, utilities, and facilities may respond thoroughly to other 
departments. 
 - Preparing a logistics department can fulfill the requirement of armed forces by increasing 
capability of the existing logistics department or new one. 
 - Developing the logistics department appropriately and more advanced. 
 
 The mission of the Royal Thai Army logistics is achieved according to the royal decree made 
by the Ministry of Defense year 1960, code 14. It assumes to allow the Royal Thai Army to be 
prepared for armed forces, and prevent the country with the commander of Army from other 
interventions. Therefore, the mission of the Royal Thai Army is described as follows: 
 
 1. Supporting the logistics activity to facilitate other forces of the Royal Thai Army is done to 
fulfill the mission and benefit the Army. 

2. Supporting the logistics activity to facilitate other forces or organizations is done when 
receiving any requests and allied agreement. 
 
A policy of the Royal Thai Army logistics is described as follows: 
 
 1) Implementing the logistics activity is done and follows the following steps: 

- Supportive combining means combining the capacity in logistics support and tactical 
support to fulfill the targeted mission. 
 - Supportive two ways direction facilitates the supportive armed force located behind or 
nearby the logistics locations, including the supportive activity from the North armed forces to 
supportive force to lower the workload of logistics activity. 
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 - The supportive logistics department needs more reliable in their capacity that allows the 
supportive force to feel more confident on getting the support at the right time and location followed 
from the determined plan. It is also necessary to have the supportive resource and backup plan. All 
commanders need to protect their own resources from being lost due to several reasons. 
 - Logistics activity in the Royal Thai Army may utilize existing equipment or forces as 
optimal as possible under the determined budget. 
 
The department responsible for logistics needs to follow the following tasks: 
 - Information is sent according to the requirement and status of logistics in which a 
commanding force or supportive force will keep track on the progress. 
 - Equipment, service, and facility in logistics are necessary according the requirements. 
 - Implementation of logistics needs to be accurate and follows public sector criteria. 

In summary, the supportive logistics department is responsible for assisting logistics activity 
according to the mission within their own capacity. This responsibility may include conducting 
inspection, visiting all sites, and considering the support in accordance with a method of logistics as 
a whole. 
 
Royal Thai Army Medical Logistics 
 
 The Royal Thai Army Medical Department is responsible for administering any medical 
activities in a normal and abnormal situation, returning soldiers from being injured, hiring and 
training military medical staffs, as well as researching and monitoring any medical departments for 
Royal Thai Army.  
 
Logistics Key Performance Indicators  
 
 Businesses can utilize KPIs to establish and monitor progress toward a variety of goals, 
including lean manufacturing objectives, MBE (Minority Business Enterprise) and diversity 
spending, environmental "green" initiatives, cost avoidance (CA) programs and low-cost country 
sourcing (LCCS) targets. Any business, regardless of size, can better manage supplier performance 
with the help of KPIs robust capabilities, which include: automated entry and approval functions, on-
demand, real-time scorecard measures, single data repository to eliminate inefficiencies and maintain 
consistency, advanced workflow approval process to ensure consistent procedures, flexible data-
input modes and real-time graphical performance displays, customized cost savings documentation 
(CSD), simplified setup procedures to eliminate dependence upon IT resources.  
 
 Main SCM KPIs will detail the following processes: sales forecasts, inventory, procurement 
and suppliers, warehousing, transportation, or reverse logistics. Suppliers can implement KPIs to 
gain an advantage over the competition. Suppliers have instant access to a user-friendly portal for 
submitting standardized cost savings templates. Suppliers and their customers exchange vital supply 
chain performance data while gaining visibility to the exact status of cost improvement projects and 
cost savings documentation (CSD). For logistics’ point of view, the selection of logistical KPIs for 
the present study was tightly restricted in some respects – transportation (Mc. Kinnon, 1999); 
procurement (Karen and Fedele, 2004); and trade logistics activities (Arvis et al., 2007). Cost and 
time are two crucial elements in logistics operations. Therefore, cost and time are main indicators to 
measure the performance of the logistics operations in every business (Miller, 2008). Those 
indicators enhance all businesses the competitive advantages over the competitor. For procurement 
activity, three measurements – price (total product cost), delivery (performance to schedule), and 
quality (process variability and consistency) – are used to measure direct suppliers’ performance 
(Karen and Fedele, 2004) and value to the organization. Furthermore, logistics management (2008) 

mentioned that logistics is a science of management of handling goods, information, and other 
resources which even includes energy and people. It is basically caters with the supply of raw 
materials and produced goods in between the place of production and market or consumers. However 
in military logistics there are logistics officers who manage the wing, and hence mange the 
transportation of the resources to the place they needed. However in military this wing plays an 
important role by maintaining the supply line to the concerned facilities since an armed force without 
a supply chain is defenseless. However there were several examples of several wars where the defeat 
of one country was primarily due to the logistic chain failure. This even proves the importance of this 
field. However another field inside the logistics is the medical logistics. As the name shows it is the 
wing which is primarily concerned with the transportation of the medical equipments and medicines. 
 
 
2. Literature Survey 
 
 Khemavuk and Hasan (2010) aims to validate a SEM model for measuring warehouse 
performance using data from an international company in Australia (company G). Moreover, a 
methodological triangulation method was also adopted to test whether different methodological 
approaches produce convergent findings about warehouse performance measurement. These three 
different methods are the SEM model, the multiple case research study and validation of the SEM 
model using data from 80 companies in Thailand and a company in Australia. With the results from 
the triangulation method, it is obvious that the SEM model can be used to measure the performance 
of warehouses in Thailand and Australia. Since the SEM model consists only of significant 
indicators, it is more appropriate than company G’s scorecard. Furthermore, the SEM model can 
overcome the limitations of traditional models by allowing companies to compare their performance 
over time. 
 
 To present the study conducted in identifying organizational performance, Silpthep and 
Sirisereewan (2011) proposed the superior firm performance that can be generated in many ways. 
One of the effective routes to this achievement is the competitive advantage which is gained from 
appropriate value chain management and market oriented implementation. The value chain concept 
provides a framework for clarifying how an unitary organization might maintain substantial 
discretion over the allocation of its resources, create differentiation and effectively manage its costs 
leading to competitive advantage. Many conceptual and empirical studies on various aspects of 
market orientation have been published. Recent research has found market orientation to be 
positively related to competitive advantage and firm performance across a wide range of industry 
types. These findings generate the essential guideline for businesses to achieve their objective. 
Although there are many research about the relationship between these variables and show the 
significant result that firms can adapt it for the operational perspective. There is a few research of 
value chain concept and market orientation in a holistic manner that affects the firm competitive 
advantage and superior performance. It also needs the further research to clarify this relationship in 
terms of the degree of relationship and measurement method. Thus the objective of our study is to 
investigate simultaneously:(1) how market orientation and value chain management affects the 
competitive advantage of a firm in terms of differentiation or low cost advantage and (2) how the 
firm’s differentiation or low cost advantage influences firm performance and to reexamines issues 
surrounding the holistic linkage among value chain, market orientation, competitive advantage and 
superior firm performance at both conceptual and empirical levels. Shrivastava (2011) then further 
analyzed the corporate culture that has always been significant for long-term economic performance 
of an organization. The values of a corporate culture influence the ethical standards within a 
corporation, as well as managerial behavior. This research emphasizes the importance and impact of 
corporate culture and cultural conflicts in planning of supply chain management systems in Indian 
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 - The supportive logistics department needs more reliable in their capacity that allows the 
supportive force to feel more confident on getting the support at the right time and location followed 
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submitting standardized cost savings templates. Suppliers and their customers exchange vital supply 
chain performance data while gaining visibility to the exact status of cost improvement projects and 
cost savings documentation (CSD). For logistics’ point of view, the selection of logistical KPIs for 
the present study was tightly restricted in some respects – transportation (Mc. Kinnon, 1999); 
procurement (Karen and Fedele, 2004); and trade logistics activities (Arvis et al., 2007). Cost and 
time are two crucial elements in logistics operations. Therefore, cost and time are main indicators to 
measure the performance of the logistics operations in every business (Miller, 2008). Those 
indicators enhance all businesses the competitive advantages over the competitor. For procurement 
activity, three measurements – price (total product cost), delivery (performance to schedule), and 
quality (process variability and consistency) – are used to measure direct suppliers’ performance 
(Karen and Fedele, 2004) and value to the organization. Furthermore, logistics management (2008) 

mentioned that logistics is a science of management of handling goods, information, and other 
resources which even includes energy and people. It is basically caters with the supply of raw 
materials and produced goods in between the place of production and market or consumers. However 
in military logistics there are logistics officers who manage the wing, and hence mange the 
transportation of the resources to the place they needed. However in military this wing plays an 
important role by maintaining the supply line to the concerned facilities since an armed force without 
a supply chain is defenseless. However there were several examples of several wars where the defeat 
of one country was primarily due to the logistic chain failure. This even proves the importance of this 
field. However another field inside the logistics is the medical logistics. As the name shows it is the 
wing which is primarily concerned with the transportation of the medical equipments and medicines. 
 
 
2. Literature Survey 
 
 Khemavuk and Hasan (2010) aims to validate a SEM model for measuring warehouse 
performance using data from an international company in Australia (company G). Moreover, a 
methodological triangulation method was also adopted to test whether different methodological 
approaches produce convergent findings about warehouse performance measurement. These three 
different methods are the SEM model, the multiple case research study and validation of the SEM 
model using data from 80 companies in Thailand and a company in Australia. With the results from 
the triangulation method, it is obvious that the SEM model can be used to measure the performance 
of warehouses in Thailand and Australia. Since the SEM model consists only of significant 
indicators, it is more appropriate than company G’s scorecard. Furthermore, the SEM model can 
overcome the limitations of traditional models by allowing companies to compare their performance 
over time. 
 
 To present the study conducted in identifying organizational performance, Silpthep and 
Sirisereewan (2011) proposed the superior firm performance that can be generated in many ways. 
One of the effective routes to this achievement is the competitive advantage which is gained from 
appropriate value chain management and market oriented implementation. The value chain concept 
provides a framework for clarifying how an unitary organization might maintain substantial 
discretion over the allocation of its resources, create differentiation and effectively manage its costs 
leading to competitive advantage. Many conceptual and empirical studies on various aspects of 
market orientation have been published. Recent research has found market orientation to be 
positively related to competitive advantage and firm performance across a wide range of industry 
types. These findings generate the essential guideline for businesses to achieve their objective. 
Although there are many research about the relationship between these variables and show the 
significant result that firms can adapt it for the operational perspective. There is a few research of 
value chain concept and market orientation in a holistic manner that affects the firm competitive 
advantage and superior performance. It also needs the further research to clarify this relationship in 
terms of the degree of relationship and measurement method. Thus the objective of our study is to 
investigate simultaneously:(1) how market orientation and value chain management affects the 
competitive advantage of a firm in terms of differentiation or low cost advantage and (2) how the 
firm’s differentiation or low cost advantage influences firm performance and to reexamines issues 
surrounding the holistic linkage among value chain, market orientation, competitive advantage and 
superior firm performance at both conceptual and empirical levels. Shrivastava (2011) then further 
analyzed the corporate culture that has always been significant for long-term economic performance 
of an organization. The values of a corporate culture influence the ethical standards within a 
corporation, as well as managerial behavior. This research emphasizes the importance and impact of 
corporate culture and cultural conflicts in planning of supply chain management systems in Indian 
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context. This paper is an attempt to develop a framework for assessing corporate culture 
compatibility in supply chains using simulation model designed and based on a Multi-Agent System 
(MAS) approach and investigates cultural conflicts. The paper will help in evaluating and predicting 
the performance of Supply Chain Management of various organizations of a region and the impact of 
cultural conflicts on supply chain network. 
 
 In the context of logistics and supply chain, Miodrag and Clausen (2011) stated that due to 
the insufficient systems for forwarders, a performance management system has been developed. The 
aim is a continuous control of costs, performance and quality taken under consideration of company 
structure and goals. The system is built modular and contains a performance management system, 
calculation of profitability and a benchmark module. Every module can be used in combination or in 
a single use. Several forwarders were involved in the project to achieve a best fit of the prototype. 
Therefore, special performance indicators are developed. A special focus lies on the needed and 
available data for the performance indicators. A combination of conventional and weighted 
indicators ensures the application of the performance management system in practice. Concerning 
the forwarder requirements, a benchmark platform was developed which contains the main indicators 
for company comparison. The major challenge is the collection of company data. This lack of 
information has been closed through the optional participation and anonymous data evaluation. 
Beside the performance management system, the prototype contains cause-and-effect chains. These 
cause-and effect chains consist of single indicator groups as well as possible characteristics and 
sanctions. 
 

Also, Supeekit et al. (2011) said that supply chain management is widely adopted and 
employed in many industries with an intention to improve the efficiency of the organizations in the 
supply chain. Hospital or healthcare industry is another industry which adopts the concept of supply 
chain management to be able to manage hospitals efficiently. However, the hospital supply chain is 
rather complex, more complex than other supply chains. Supply chain efficiency seems not a sole 
objective of the hospital supply chain. The previous studies indicated that another important 
objective of the hospital supply chain is ‘patient safety’. It means that to improve the hospital supply 
chain the two objectives are to be assessed. Accordingly, the process of selecting suitable set of 
performance measures for hospital supply chain requires an integration to be able to assess the 
hospital supply chain against the two objectives. This paper presents a review of selected literatures 
regarding the performance measurement in hospital and hospital supply chain area. Moreover the 
performance measurement systems of the hospital and hospital supply chain in Thailand are 
reviewed. Finally, a conceptual framework to develop a new and integrated hospital supply chain 
performance measurement is proposed. Despite of the fact that Kleemann et al. (2011) proposed the 
growing importance of services in today’s business world is recognized both economically as well as 
academically. The provision of services is therefore seen as a major growth opportunity for many 
businesses – both pure service providers as well as manufacturers that expand their offerings into the 
service sector. However, simply offering services as a side-offer to hardware products does no longer 
suffice. With companies increasingly wanting to concentrate on their core competencies and source 
out non-core activities to external providers, they demand an integrated solution, rather than having 
to compose a combination of products and services to solve their challenges. As a result, full-service 
concepts have developed, with a specific form of them being called “performance-based 
contracting”. The main idea here is that the customer defines a desired result (or outcome) and only 
pays for the performance delivered, rather than providing a detailed specification and paying for the 
resources consumed during service provision. A typical example is to purchase flight hours rather 
than an aircraft and separate maintenance services. The proposed contribution seeks to introduce the 
idea of “performance-based contracting” as an evolving service concept, define its characteristics and 

analyze its implications on the operations of service providers. This will form the basis for 
managerial recommendations on how to successfully offer “service solutions”. 
 
 
3. Methodology 
  
 The research presented here was in both qualitative and quantitative type shown as follows: 
 
Qualitative Research 
 
 The statistical analysis was selected to investigate the collected data with interviewing 
commanders and relevant personnel in determining the key performance indicators. 

1. Study and compare a method and operation in all military logistics departments. 
2. Collect data from documentation of the operational evaluation for Army medical logistics and 

interview with relevant commanders. 
3. Sample from the population selected in the central and field medical sector and 37 Army 

hospitals. 
4. Plan data collection in the field study of those areas that are harmful, especially a combat 

border and several cross borders. 
5. Evaluate the previous logistics efficiency leading to a new pattern of Thai military logistics 

using the simulation model. This model could proof the results of the study. 
6. Implement the research results for future use, and plan to collect data in the areas of natural 

disaster occurred such as the western part of Thailand nearby coast line (Pang-nga or Phuket 
province). The objective is to identify the facts proved by survey with the implement of 
helping those people facing natural disasters more quickly and efficiently.  

 
Quantitative Research 
 
 This type of data collection covered the use of a simulation model in investigating and 
proofing the key performance indicators implemented in actual operations. In order to fulfill the 
objectives of the qualitative and quantitative research, there were several steps completed as follows: 
 -Study a method of the operations accomplished for Thai military logistics department. 
 -Study a pattern of the global logistics key performance indicators. 
 -Study other Thai military logistics data such as from Navy, Air Force, Navy Medical 
Department, and Air Force Medical Department in order to analyze and compare with the research 
study. 
 -Identify factors of the key success indicators to support the military operations aimed at 
developing the military logistics in terms of effectiveness, progress, and modernization. 
 
 
4. Results Analysis 
 
 The results were collected by using the designed questionnaire, the field survey in the Army 
Medical Logistics, and the benchmarking with other departments such as Navy, Air Force, Royal 
Thai Police, or Ministry of Defense. 
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Quantitative Results 
 
 The research study was a continuous process that collects data by using the developed 
questionnaire and interviewing with a high ranking of the commanders or those responsible for 
logistics. The results analyzed were found that in a normal situation, logistics for the Royal Thai 
Medical Army received the surveyed data of being prompted and limited capacity on a normal basis. 
It was believed that the Army using the indicators such as Just-In-Time was anticipated to increase 
effectiveness of the Army Medical logistics due to delivering medical supplies, medicine and 
equipment. It was necessary to deliver to a right place and a right time in order to assist and cure 
those soldiers being injured from the war, especially in case of emergency. The medical patient 
evacuation was found to be vitally essential for soldier’s life. 
 
 Therefore, a process of the study in a latter step was to increase the effectiveness of the Army 
Medical logistics by identifying the shortest route to deliver on-time and considering which routing 
was the most appropriate in patient evacuation and assisting those facing natural disaster. The study 
was conducted and tested by inserting a value into the national simulation modal. A voyager and 
transport network model, or even trip and distribution model were chosen to indicate the starting 
point and stopping point (logistics location). Moreover, it also considered a determination of the 
tactical location in sustaining for Thailand Military logistics. In case of a normal situation (without 
the war), Thailand Military logistics was found having no military tactical routings or disclosure. 
Determining the highest level of confidentiality threatening the country was also achieved. Hence, 
research analysis and evaluation was identified by using advanced equipment and leading to the 
highest effectiveness of Thailand public sector. The Office of Transport and Traffic Policy and 
Planning (OTP), Ministry of Transport proposed the results analysis but has not yet determined the 
stopping point of the trip (logistics location) followed from the strategic target, or illustrated in any 
other Thailand public sectors. The analysis completed for this study was divided into 3 scenarios as 
follows: 
 
Scenario 1: Determining the target started from Bangkok to the stopping point was completed and 
found to become the military target and logistics location in different parts of Thailand (4 parts). It 
was anticipated to become threat that was used as an exemplary case study. 
 
Scenario 2: Applying the simulation model in order to indicate the routing caused from natural 
disaster was achieved such as Phang-nga province, Phuket province, and the province facing the 
highest level of the natural disaster – Suratthani and Nakornsrithammarat provinces. The objective 
was to apply the results in considering a selection of the most appropriate routing and determining 
the logistics location.  
 
Scenario 3: Analysis of the medical logistics in an emergency case and medical patient evacuation 
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the logistics location.  
 
Scenario 3: Analysis of the medical logistics in an emergency case and medical patient evacuation 
 
 
 
 
 
 
 
 
 
 
 

Scenario 1 
 

 
 

Figure 1 Shortest Routing of Trip Distribution using Cube Cargo Software Program 

 
   Source: OTP (2011) 

 
Figure 2 Road Network Model Year 2009 
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Figure 3 Traffic Amount on Highway Network Year 2009 
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Figure 4 Ratio of Traffic Amount per Highway Volume  

Year 2009 Indicating Shortest Routing in Each Part 
 
Route Alternative 
 
 The routing used for analysis was evaluated by using the simulation aimed at determining the 
military target and logistics location, similar to an actual scenario during the war period. It was 
differentiated into each part such as the Northeast, the North, the West, and the South by using the 
Cube Cargo software program. Detailed information on the routing was described as follows: 
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Figure 4 Ratio of Traffic Amount per Highway Volume  

Year 2009 Indicating Shortest Routing in Each Part 
 
Route Alternative 
 
 The routing used for analysis was evaluated by using the simulation aimed at determining the 
military target and logistics location, similar to an actual scenario during the war period. It was 
differentiated into each part such as the Northeast, the North, the West, and the South by using the 
Cube Cargo software program. Detailed information on the routing was described as follows: 

Part Routing Border 
Northeast 1. Bangkok – Chongmek Border, 

Sirinthorn District, Ubonrachathani 
Province 

Laos 

 2. Bangkok – Chongsangam, Phusingh 
District, Srisaket Province 

Cambodia 

 3. Bangkok – Chongjom, Kabcheong 
District, Surin Province 

Cambodia 

North 1. Bangkok – Maesod, Maesod District, 
Tak Province 

Myanmar 

West 1. Bangkok – Jedisamong Border, 
Sangklaburi District, Kanchanaburi 
Province 

Myanmar 

South 1. Bangkok – Sungaikolok, Sugaikolok 
District, Nalathiwas Province 

Malaysia 

 
 The results analysis indicated the shortest routing and the way in which the routing for the 
trip was defined summarized as follows: 
 
1. Bangkok – Chongmek, Sirinthorn District, Ubonrachathani Province 
 
Highway Number Road Lane 

1 Victory Monument – Saraburi 
2 Saraburi – Srikiew 

24 (226) Nakornrachasrima Tri Junction –  
Warinchamrab Control District 

217 Warinchamrab Control District – Chongmek Border 
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Source: OTP (2011) 
 

Figure 5 Shortest Routing from Bangkok to Chongmek Border,  
Sirinthorn District, Ubonrachathani Province 

 
 The data was verified by using the Cube Cargo software program testing in the Northeastern 
part of Thailand. Point 1 indicated the military target detailing the area nearby Chongmek border, 
and became the shortest routing and time spent within 6 hours and 49 minutes. 
 
2. Bangkok – Sangam, Phusingh District, Srisaket Province 
 
Highway Number Road Lane 

1 Victory Monument – Saraburi 
2 Saraburi – Highway Number 2 Junction (Srikiew) 
24 Highway Number 2 Junction (Srikiew) – Phusingh District 
214 Phusingh District – Barndarn 

2328 Barndarn – Barnjarn 
2201 Barnjarn – Chongsangam 

 
Source:  Transport and Traffic Model, 
OTP 

       Total time 408.61 Minutes 
         ( 6 hrs and 49 min) 

    
     

 

 
 

Source: OTP (2011) 
 

Figure 6 Shortest Routing from Bangkok to Chongsangam,  
Phusingh District, Srisaket Province 

 
 The data was verified by using the Cube Cargo software program testing in the Northeastern 
part of Thailand. Point 2 indicated the military target detailing the area nearby Chongsangam border, 
and became the shortest routing and time spent within 5 hours and 14 minutes. Even if, this routing 
had several limitations such as Highway Number 2328 located between Barndarn – Barnjarn that 
was still under construction. This routing was thought to indicate the optimal routing. 
 
3. Bangkok – Chongjom, Kabcheong District, Surin Province 
 
 Highway 

Number 
Road Lane 

1 Victory Monument – Saraburi 
2 Saraburi – Highway Number 2 Junction (Srikiew) 

24 Highway Number 2 Junction (Srikiew) – Prasat Junction 
214 Prasat Junction - Chongjom 

 
Source:  Transport and Traffic Model, 
OTP 

Total   time 314.47 Minutes 
           
          5 hrs and 14 min) 

    

(         ) 
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Phusingh District, Srisaket Province 
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and became the shortest routing and time spent within 5 hours and 14 minutes. Even if, this routing 
had several limitations such as Highway Number 2328 located between Barndarn – Barnjarn that 
was still under construction. This routing was thought to indicate the optimal routing. 
 
3. Bangkok – Chongjom, Kabcheong District, Surin Province 
 
 Highway 

Number 
Road Lane 

1 Victory Monument – Saraburi 
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Source: OTP (2011) 

 
Figure 7 Shortest Routing from Bangkok to Chongjom, 

Kabcheong District, Surin Province 
 
 The data was verified by using the Cube Cargo software program testing in the 
Northeastern part of Thailand. Point 3 indicated the military target detailing the area nearby 
Chongjom border, and became the shortest routing and time spent within 4 hours and 43 minutes. 
Movement in this strategic routing was anticipated to become the optimal routing. 
  
4. Bangkok – Maesod, Maesod District, Tak Province 
 
Highway Number Road Lane 

1 Victory Monument – Highway 1 Junction (Bangpain) 
32 Highway 1 Junction (Bangpain) – Nakornsawan 
1 Nakornsawan – Highway 1 Junction (Tak) 

 12 Highway 1 Junction (Tak) – Maesod 
 

   Total time  282.72  Minutes     
          (4 hrs and 43 min) 
 

   

 
Source: OTP (2011) 

 
Figure 8 Shortest Routing from Bangkok to 

Maesod, Maesod District, Tak Province 
 
 The data was verified by using the Cube Cargo software program testing in the Northern part 
of Thailand. Determining the military target nearby the location of Maesod border was achieved; 
however, the cross border between Myanmar and Thailand was fully closed more than 6 months. A 
strategic plan in protecting the country disclosed the border of Maesod was found to become more 
important military target. There was ethic minority living in the surrounding areas. The results 
indicated that the shortest route and time spent was 5 hours and 19 minutes. 
 
5. Bangkok – Jedisamong Border, Sangklaburi District, Kanchanaburi Province 
 

Highway Number Road Lane 
338 Victory Monument – Nakornchaisri 

4 Nakornchaisri – Muangbanpong Bypass 
323 Muangbanpong Bypass – Jedisamong 

 

                   
                Total time 318,57   Minutes 
                    (5 hrs and 19 min) 
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Source: OTP (2011) 
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Maesod, Maesod District, Tak Province 
 
 The data was verified by using the Cube Cargo software program testing in the Northern part 
of Thailand. Determining the military target nearby the location of Maesod border was achieved; 
however, the cross border between Myanmar and Thailand was fully closed more than 6 months. A 
strategic plan in protecting the country disclosed the border of Maesod was found to become more 
important military target. There was ethic minority living in the surrounding areas. The results 
indicated that the shortest route and time spent was 5 hours and 19 minutes. 
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Highway Number Road Lane 
338 Victory Monument – Nakornchaisri 
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Source: OTP (2011) 

 
Figure 9 Shortest Routing from Bangkok to Jedisamong Border,  

Sangklaburi District, Kanchanaburi Province 
            
 The data was verified by using the Cube Cargo software program testing in the Western part 
of Thailand. Determining the military target nearby Jedisamong border was achieved. The results 
indicated that the shortest route and time spent was 4 hours and 5 minutes. 
 
6. Bangkok – Sungaikolok, Sugaikolok District, Nalathiwas Province 
 

Highway Number Road Lane 
35 Victory Monument – Pakto 
4 Pakto – Pathomporn Junction (Chumporn) 
41 Pathomporn Junction (Chumporn) – Highway 4 Junction (Pattaloong) 
4 Highway 4 Junction (Pattaloong) – Hatyai District 
43 Hatyai District - Pattani 
42 Pattani - Narathiwas 

4084 Narathiwas - Takbai 
4057 Takbai – Sungaikolok Border 

      

Source:  Transport and Traffic Model, OTP 

Total time  245.44 Minutes 
     (4 hrs and 5 min).   

     
       

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

Source: OTP (2011) 
 

Figure 10 Shortest Routing from Bangkok to Sungaikolok,  
Sugaikolok District, Nalathiwas Province 

 
The data was verified by using the Cube Cargo software program testing in the Northern part of 

Thailand. Determining the military target nearby Sungaikolok border was achieved, and thought to be 
the lowest area of Thailand closer to Malaysia. This routing was on Pechakasem Highway started 
from Bangkok all the way to the south. Mostly, some routings have been under construction in which 
the routings were normally rural roads that bring even more convenient and can be applied to this 
research study. The results indicated that the shortest route and time spent was 11 hours and 41 
minutes. 

 
Summary of Identifying Shortest Strategic Routing in Sustaining Military Logistics  
 In determining the military target, a directorate was essential to occupy the completed data in 
order for the commanders to make a decision. In case of emergency, strategic, tactic, and operation 
become very necessary to achieve the military mission and increase the optimal effectiveness. By 
considering important military target, it was necessitate in integrating to other departments for any 
mandatory operations and applying to civilian’s operations. The military target was vital and 
confidential. For the scenario of tactical operation in a short period of time, determining the target 
should be valuable and compete with opponents. Therefore, determining the military target became 
an obstacle due to limited time. Brainstorming, consultancy, analysis, and plan must be done 
thoroughly. The military target that has been screened should collate information, target benefit, 
value from the war with the information limitations of military sustainability. This resarhc study then 
proposed a case study using the military target with different scenarios in 4 countries. If there was 
treat encountered, determining the target and appropriate routing would be accomplished under time 
limitations. The results were then comparable with the actual situation found as follows: 
 
 

 
Source: Transport and Traffic Model, OTP 

Total time 701.45 Minutes 
    (11 hrs and 41 min) 
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Source: OTP (2011) 
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Part Origin and Destination Time Consumption 
Northeastern Bangkok – Chongmek Border, 

Ubonrachathani Province 
6 Hours  49 Minutes 

 

Bangkok – Chongsangam, Srisaket 
Province 

5 Hours14 Minutes 
 
 

Bangkok – Chongjom, Surin Province 4 Hours 43 Minutes 

North Bangkok – Maesod, Maesod District, Tak 
Province 

5 Hours19 Minutes 

West Bangkok – Jedisamong Border, 
Kanchanaburi Province 

4 Hours 5 Minutes 

South Bangkok – Sungaikolok, Nalathiwas 
Province 

11 Hours 41 Minutes 

 
 
Scenario 2 
 
 Applying the simulation model using the Cube Cargo software program was achieved in 
analyzing the routing used for those encountering natural disaster such as Tsunami occurred in year 
2004. It was occurred in Phangnga and Phuket province or flooding in the Southern part of Thailand 
in March, 2011 in Suratthani and Nakornsrithammarat province. 
 The natural disaster found in the country normally occurred without any time and being 
unpredictable. If there is no plan in making decision was redundant in complicated operations and 
difficult in assisting those facing natural disaster. It should be noticed that whether or not Tsumani 
occurred Phangnga and Phuket province year 2004. The situation was not expected to be happened 
and predicted in the future. When the situation occurred within several departments (i.e., public 
sector, private sector, foundation, or media), it appeared to help foster in mitigating problems by 
looking into ethics and moral issues. It was better to look into this problem but it became 
intervention between each department. Confusion was after that incurred to the responsibly 
operational department and assistance for those facing the disaster could not be done on a timely 
fashion. 
  Therefore, the researcher noticed that if the operations implemented more systematically, 
clearly, quickly, advance, and effectively, those facing natural disaster would be assisted with more 
effectiveness by utilizing the Cube Cargo software program. The natural disaster might be as similar 
as the military target determined. The location found to be used in assistance, so called, “logistics 
location” (i.e., Muang district in Pangnga province; or Phuket province). Hence, utilizing the Cube 
Cargo software program would result in determining the routing for movement, trip, and logistics 
route. 
 
7. Bangkok – Pangnga District, Pangnga Province 
 
Highway Number Road Lane 

35 Victory Monument – Thonburipaktho 
4 Thonburipaktho – Pathomporn Junction (Choomporn) 

41 Pathomporn Junction (Choomporn) –  
Highway 401 (Poonpin) 

401 Highway 401 (Poonpin) – Panom District 
415 Panom District – Pangnga Province 

  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Figure 11 Shortest Routing from Bangkok to  
Pangnga District, Pangnga Province 

    
The data was verified by using the Cube Cargo software program testing in the Southern part of 

Thailand. Determining the target of those facing natural disaster in Pangnga province, the shortest 
route and time spent was 7 hours and 25 minutes. Even though, determining the location of Muang 
district in Pangnga province was the logistics location or hub of natural disaster assistance. Those 
responsible directly in operations could manage more efficiently. At the moment, the mentioned 
routing has been amended according to the data of the Department of Highway year 2011. 

 
8. Bangkok – Muang District, Phuket Province  
 
Highway Number Road Lane 

35 Victory Monument – Thonburipaktho 
4 Thonburipaktho – Pathomporn Junction (Choomporn) 

41 Pathomporn Junction (Choomporn)- Highway 401 (Poonpin) 
401 Highway 401 (Poonpin) – Panom District 
415 Panom District – Pangnga Province 
402 Pangnga Province – Phuket Province 

 

 
Source: Transport and Traffic Model, 
OTP 

  Total time  449.94 Minutes 
    (7 hrs and 25 min) 
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district in Pangnga province was the logistics location or hub of natural disaster assistance. Those 
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8. Bangkok – Muang District, Phuket Province  
 
Highway Number Road Lane 

35 Victory Monument – Thonburipaktho 
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Source: OTP (2011) 

Figure 12 Shortest Routing from Bangkok to  
Muang District, Phuket Province 

 
 The data was verified by using the Cube Cargo software program testing in the Southern part of 
Thailand. Determining the target of those facing natural disaster in Phuket province, the shortest 
route and time spent was 7 hours and 25 minutes similar to Pangnga province. At the moment, the 
mentioned routing has been amended according to the data of the Department of Highway year 2011. 
 In case of emergency in the Southern part of Thailand recently occurred in March 2011, a 
method of analysis and application was accomplished completely similar to the Tsunami occurred in 
Pangnga and Phuket province. There was an issue that should be considered which was the flooding 
causing unexpected landslide and disaster, resulting in a huge damage. More importantly, there was 
only one routing leading to the Southern part of Thailand. As the natural disaster occurrence in 
Chomporn, Pangnga, and Nakornsrithammarat province, the strategic location was very important 
happened to be in the upper part of the South. If the routing was missing, then those facing natural 
disaster would be needed for assistance and changed to the new target of logistics to the starting 
point even closer. Accessing into the destination to the occurred natural disaster became more 
difficult, resulting in those people facing problem and damage even higher. 
 
Highway Number Road Lane 

35 Victory Monument - Thonburipaktho 
4 Thonburipaktho – Pathomporn Junction (Choomporn) 
41 Pathomporn Junction (Choomporn)- Highway 401 (Poonpin) 

401 Highway 401 (Poonpin) – Kanom District/Sichon District 

401 Sichon District – Nakornsrithammarat Province  
(4th Army Area) 

Total time  479.18 Minutes
   (7 hrs and 25 min) 

     
    

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Source: OTP (2011) 
 

Figure 13 Shortest Routing from Bangkok to  
Suratthani/Nakornsrithammarat Province 

 
 A method of the operations when natural disaster occurred was necessary to determine the 
missing routing. Hence, the logistics target would be changed to help foster those facing natural 
disaster in a timely fashion. Analysing and estimating the routing for further decision making (i.e., 
target determination in logistics) in Choomporn, Suratthani, or Krabi province should be done. 
Coordination in determining the target could be also made available to other departments responsible 
for transport, traffic, or movement, even road transportation. Besides that, Navy could forward their 
fleet for further assistance in Choomporn province. Air Force could also forward their aircraft fleet 
or logistics plan to the area in which an aircraft is able to land without having any difficulties in 
weather condition. In retrospect, the Royal Thai Military belonged to the public sector to help foster 
Thai people facing the disaster. A strategy of the Military was to bridge the gap of the missing link at 
the 4th Army Area located in Nakornsrithammarat province. As a result, assistance to those people 
could not be accomplished provided that the 4th Army Area was needed to be located in the logistics 
location as expected. 
 
 In summary, assisting people facing natural disaster should plan ahead in a long term, and 
generate a network all over the country. Due to unpredictable circumstance, Thailand might face 
difficulty in natural disaster in anywhere. If a preventive plan was not systematic, then the natural 
disaster and the assistance would become more efficiently. For Thailand Military, it included with 
Royal Thai Supreme Command, Army, Navy, and Air Force. Normally, several military departments 
in these areas were willing to assist and support those people facing natural disaster or under an 
emergency situation. Having several locations all over the country may mitigate the problems by 
Thailand Military. 
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location as expected. 
 
 In summary, assisting people facing natural disaster should plan ahead in a long term, and 
generate a network all over the country. Due to unpredictable circumstance, Thailand might face 
difficulty in natural disaster in anywhere. If a preventive plan was not systematic, then the natural 
disaster and the assistance would become more efficiently. For Thailand Military, it included with 
Royal Thai Supreme Command, Army, Navy, and Air Force. Normally, several military departments 
in these areas were willing to assist and support those people facing natural disaster or under an 
emergency situation. Having several locations all over the country may mitigate the problems by 
Thailand Military. 
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Figure 14 Map of Thai Military Public Danger Alleviation 

 
 In case of recent natural disaster, the routing that leads the Southern part and the 4th Army 
area may lack of capability in supporting and assisting people due to its location of the public danger 
alleviation. Considering the logistics routing in assisting people, Royal Thai Military may require 
selecting the appropriate or optimal routing that leads to the 4th Army Area located in 
Nakornsrithammarat province. Which routing or military force was selected may indicate the 
logistics location by the use of the Cube Cargo software program. 
 
Scenario 3 
 
 An analysis of the medical logistics in case of emergency was conducted using an exemplary 
case study of the cross border area at the lower North-eastern part of Thailand. This case study was 
selected and applied from “Integrated Tactical Capacity Plan” by a student from the Joint Staff 
College, Royal Thai Supreme Command. It cannot be disclosed and can be used only in academia. 
The analysis used the model in simulating scenarios and threats to the country by evaluating, 
determing, and considering a method of the operations and the routing used for the medical logistics. 
 
Limitations of Analysis 

1. Scenario was assumed; it wasn’t real. 
2. No capability allocation, capability of combat forces, operational information, or 

combined forces 
3. Analysis and selection of the routing used for logistics and return in general (not specific) 

by using the transportation date of Thailand logistics system.  

Assumed Scenario 
 Evaluating the tactical environment tends to identify which treats can encounter the country, 
and may impact benefits, independence, democratic, and land integration. Thailand Military tempts 
to used any necessary equipments to stop, mitigate, win the invasion from opponents. 
 
Operations 

1. Method of Operations 
2. Using the tactical invasion in any dimensions focusing on information, tactic, increasing 

capacity, and initiation occupied from the opponents. The results required were: logistics 
capability, annihilation, threat, or bargaining competitiveness in psychology covering all 3 
levels (i.e., strategic, tactic, and operation) 

 
 
1. Strategic 
 
First Method – using diplomacy, international laws, information operations, Military potentiality, or 
border activity to create bargaining power in a governmental level. 
Second Method – if the first choice is not effective, then using forces or combined forces will be 
more applicable. 
 
2. Operations 
 
 For the operational level, it was divided into 5 steps illustrated as follows: 
 
2.1 Preparation 
 Preparing for arm forces, equipment, and strategic routing plan ready for combat was needed. 
A preparation should be done before the operation no less than 90 percents. 
 
2.2 Restrain 
 When the opponents aimed at invading Thailand, it was clear to declare the martial law in 
order to accumulate arm forces, evaluate people, or move forces into the particular war zone. This 
resulted in creating bargaining power in all levels preventing the invasion from happening. 
 
2.3 Operational Procedure in Winning the War 
 Coordinating all forces to prevent and keep democratic of the country should be 
accomplished. 
 
2.4 Sustainability Establishment 
 Utilizing all forces to push forward the opponents outside of the country to establish the cross 
border. 
 
2.5 Disagreement Termination and Rehabilitation 
 When the opponents were retreated from the area, Thailand government must proceed in 
establishing the international law, righteousness, returning prisoner of war, border prevention, 
retrieving remaining forces to a normal position, and cancel the martial law. 
 
 From the simulation model during the war, it appeared that logistics would be related to all 
levels of operations started from preparation to disagreement termination and rehabilitation including 
with patient evacuation forces, equipment, and injured soldiers caused from the combat. 
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 For the application of this research study, it appeared to view the combat and logistics. In 
case of the medical logistics, the shortage routing was determined using logistics to forward 
equipment, medical supplies to destination (logistics location) with a concept of Just-In-Time. 
Nevertheless, determining the stopping point that was the location of logistics could assume to be at 
Aranyaprathet District detailed as follows: 
 

 
 

Figure 15 Trip Distribution Analyzed by Cube Cargo Software Program 
 
 The shortest routing was illustrated in Figure 5.15 using the Cube Cargo software program. It 
started from Bangkok to Aranyaprathet border that was found to be the shortest one, and the trip 
between two zones started from origin and destination as required. 
 

No Highway 
Number Routing Name Distance 

(Kilometer)
Starting 

Kilometer Province 

1 99 Srirat Tollway (2nd Tollway) 10.72 - Bangkok 
2 7 Srinakarin – Km..41+500 20.86 0000 Bangkok 
3 - Avenue 5.06 - Bangkok 
4 - Rural Roads Chachoengsao 3001 20.26 - Chachoengsao

5 314 
Bangprakong Tri Junction -  Minburi 
Junction (Chachoengsao) 3.32 0684 

Chachoengsao

6 314 Chachoengsao Bypass (South) 5.07 0000 Chachoengsao

7 304 
Chachoengsao Control Municipality – 
Km. 54+700 30.73 0000 

Chachoengsao

8 3245 Talad – Sanamchaikhet 4.08 0000 Chachoengsao
9 3245 Talad – Sanamchaikhet 5.30 12618 Chachoengsao

10 304 Panomsarakam Bypass 10.65 0000 Chachoengsao

11 304 Chachoengsao Control Municipality – 1.04 34000 Chachoengsao
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No Highway 
Number Routing Name Distance 

(Kilometer)
Starting 

Kilometer Province 

Km. 54+700 

12 304 
Chachoengsao Control Municipality – 
Km. 54+700 5.11 34000 

Chachoengsao

13 359 Highway Junction 304 – Srakaew  42.76 0000 Prachinburi 

14 359 

Prachinburi Province Area/Srakaew – 
Highway Intersection Number 33 (Klong 
yang) 18.73 45851 Srakaew 

15 359 

Prachinburi Province Area/Srakaew – 
Highway Intersection Number 33 (Klong 
yang) 11.06 62400 

Srakaew 

16 33 
Chantaburi Junction (Srakaew – 
Wattnanakorn Separation Route) 14.58 250255 Srakaew 

17 33 
Wattnanakorn Separation Route – Border 
(Aranyaprathet) 28.17 276893 Srakaew 

Total Distance 237.50   
 

                                                                           
 

Figure 16 Shortest Route between Bangkok to Aranyaprathet Border,  
Aranyaprathet District, Srakaew Province 
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 A summary for the tactical routing located in the lower Northeastern part of Thailand was 
identified. The routing was tested for 3 routes. The shortest route was a route from Bangkok – 
Thepparat Road – Ladkrabang – Muang District – Chachoengsao Province – Panomsarakam – 
Srakaew Province – Aranyaprathet. A total time spending was 2 hours and 26 minutes. Other two 
routes were tested and spent longer time than expected which are: 
 
 Route: Bangkok – Ramkamhaeng – Suvinthawong – Muang District – Chachoensao Province 
– Pranomsarakam – Srakaew Province – Aranyaprathet Border by spending totally 2 hours and 29 
minutes. 
 
 Route: Bangkok – Ramkamhaeng – Suvinthawong – Bangnampriew - Muang District – 
Prachinburi Province – Kabinburi District – Srakaew Province – Aranyaprathet Border by spending 
totally 2 hours and 38 minutes. 
 
 From the evaluation using the Cube Cargo software program, a development of the similar 
military target was found to be at Aranyaprathet Border that has been adjusted some routing in 3 
cases. Even though, adjusting the routing did not make any difference in time spending due to the 
movement or logistics activity did not occur on a main road. It appeared that the short cut could 
become obstacle in logistics on both road and routing. A bridge was the load limitations that 
consumed longer time. Comparing three cases, time spending would not significantly different and it 
was summarized that the optimal routing could be possibly selected. In conclusion, the Military 
directorae must process data, information, appropriate environment to support the optimal decision 
making and effectiveness to a commander. 
 
 For the medical patient evacuation, it was one of the important processes in the medical 
logistics not only for delivering the medical supplies in case of emergency but also the medical 
patient evacuation should be done properly. This research study did not conduct a study elaborately 
and in form of one-stop-service, thereby proposing the retuning of medical supplies or the like can be 
detailed as follows: 
 
 Tactical zone should be managed into 4 levels in order to facilitate agility of the medical 
service and safety of a user  

1) Unit level such as nurse servicing in the military force 
2) Division level 
3) Army level 
4) Communication zone level 

 
The first three levels were a forefront that provides the tactical medical service, but the last 

one was a back front. Therefore, the farther location the medical service was sited, the more agility it 
became. Nevertheless, it depended upon the limitations of the medical service. If the backfront had 
less agility, it would have increasing capability. Furthermore, the tactical medical service may 
provide the health safety service to all forces comprising of 5 categories: preventive medicine, 
hospitalization, evacuation, medical supplies, and other medical service such as dentistry or 
laboratory, etc. 
 
Medical Patient Evacuation 
 
 The medical patient evacuation was found to be a method in moving injured patients from the 
combat zone. The tactical medical location was located at forefront leading to other nursing area, 
until the other areas of hospitals. 

 A Theater Patient Evacuation Policy was applied to determine the longest time spent during 
the medical department retrieving those injured. It may start from accepting into the medical 
department or hospital. Any injured patients, who were not given a treatment and could not go back 
to its function in a determined time, must ask for leave from the tactical zone as quick as possible. 
After that, the responsible officers would consider the patient evacuation without causing them to 
have severe condition. 
 
 The evacuation log was one of the most important issues in patient evacuation that could be 
unavoided and used for future medical planning. If it was appropriate, then the patient evacuation 
would take longer time causing lack of agility. Furthermore, it may cause even severe illness of the 
injured patient without having to cure on a timely basis. Several delays may cause from opponents 
action, inefficient transportation of patients, trip stop for curing, disconnection of communication, 
inefficient patient evacuation, road condition, geography, weather, combat necessitate, accordance 
with road network and nursing sector, and forces handling. 
 
 The patient evacuation starts from the use of bed, vehicle, train, or aero medical evacuation 
with airplane or helicopter. Whether or not the movement of injured patient was done with any 
means, the medical officer and medical supplies for the patient evacuation should be provided during 
handling. 
 
 In some cases, the tactical simulation model detailed how movement can be forwarded and 
back warded quickly without evacuating all patients. This case may need to follow the step such as 
reducing movement of those supporting and responsible departments to provide opportunity in 
evacuating the injured patient with existing transportation or service from any other additional 
medical departments. A plan must be well prepared. Besides that, leaving all medical supplies and 
personnel in the combat area could also be done dependent upon the decision making from the 
tactical commander. The medical department would provide information on injured patients and 
medical conditions of the department in that moment for further decision making. 
 
Medical Supplies 
 
 In the combat situation, the medical department may not accumulate all medical supplies 
because it may lack of agility in movement. In case of the medical service need to exchange between 
processes of the patient evacuation, substitute’s items would be necessary to avoid the shortage. 
 
Other Medical Services 
 
 The Military medical operation during the war must be limited by time, medical supplies, 
location, and operation under hazardous environment all the time. During the war period, the 
Military medical operation appeared to be different from a normal condition under similar tactics or 
limited medical facilities to most benefit to all patients. 
 
 Therefore, the medical patient evacuation was not necessary to select the similar routing as 
logistics routing and similar main road or highway. It was mandatory in considering the evacuation 
routing in several routes by evaluating the tactical evacuation such as speed capacity, road surface, 
pavement, traffic condition, transport condition, safety from treat. It aimed at supporting decision 
making by the tactical commander in choosing how to move normal patient, injured patient, or dead 
patient to any hospitals nearby. This issue should be raised for future research study. 
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Figure 17 Example of Military Mapping in Medical Patient Evacuation, Army 

 
 
5. Conclusion and Recommendation 
 
5.1 Conclusion 
 
 A need to develop the logistics system in Thailand stemmed from a higher competiveness in 
consistent with globalization. Free trade agreement has been introduced widely in industrial sectors, 
resulting in increasing business capability, business cost reduction, and adding more value to satisfy 
with customer requirements. Managing the procedure of product’s delivery and service was 
accomplished in order to serve the customer throughout supply chain with logistics activities. It was 
therefore a main objective for entrepreneurs to compete with other opponents in domestic and global 
markets. 
 
 Most of the time, Thai government or other private sectors including with academia and 
public communication exposed their willingness to join developing the logistics system. By 
collecting and analyzing data of the logistics system status, nevertheless, it appeared to indicate a 
lower standard of the effectiveness of Thai logistics system compared to other competitors. Due to 
the fact that, a trend of the global trading and economy, and a factor of domestic economy were 
found to become more increasing in the oil price. This result in lower the cost of running business 
and the burden found at the Ministry of Finance. Therefore, reviewing a pattern of transportation 
should be done with the necessity of improving efficiency of movement as well as inspecting the 
product’s origin and improving effectiveness of trade facilitation and logistics. 
 
 Espionage between each country might lead to a necessity of being rigorous for safety issue 
in international products’ transport. Treat found between each international company can be 
lessening by using a better logistics system management. Therefore, the logistics system should be 
virtually developed. However, a public or private sector nowadays has realized that a development of 
the effectiveness of the logistics system is a main key in improving the business optimization 
throughout supply chain. Having done that, it may lead to better business competitiveness that 
becomes more reality. 
 
 Every sector of Thai public sector or the like should pay close attention to develop and 
improve their management more proficiently. Thai Ministry of Defense was one of the sustainable 
departments that respond to a governmental policy. By improving the efficiency of the military 
logistics, it should have a better technological advancement and more international resulting in cost 
saving of the country. Doing so would need the key performance indicators as a measurement of 

effectiveness due to Thai public sector system always clings to the evaluation of other public sectors. 
This includes 4 dimensions such as effectiveness, service quality, efficiency of the public sector, and 
transport. All 4 dimensions was evaluated qualitatively that measure a key success in form of the 
percentage based on determined criteria. 
 
 This research study also determined the key success indicators that were used as a 
measurement of logistics. The indicators used in other countries were applied to Thailand by 
developing for Thai military logistics. With the limitations of sustainability in Thailand and ability of 
accessing into data confidentiality, a case of medical logistics was used as an exemplary. The 
medical logistics was one of the military logistics in which the results were anticipated to be applied 
to all Thai military departments, as well as Royal Thai Police or other departments responsible for 
Thailand sustainability. 
 
5.2 Recommendation 
 
 The results analysis indicated that the military scheme found in developed countries 
determines the key success indicators in logistics for a lengthy of time. Having survey, interview, 
and investigate the outcomes, it appeared to suggest Thai military to apply the logistics measurement 
used in its system. This research study proposed several issues focusing on the appropriate Thai 
military logistics as follows: 

1) Developing the military logistics in a strategic level should be executed to increase 
effectiveness, so called, “Thai Military Logistics Network Optimization Strategy.”  

2) Integration of Thai military logistics should be carried out in form of the cooperation of 
logistics system with others such as police, civilian, or others. 
 3) Determining the key success indicators of Thai military logistics became one of the 
indicators comparable to globalization. Applying the indicators made a direction or develop tool in a 
long term planning more effectively and exchangeability to overseas. 
 4) Conducting study and indicate strategic routing to support border sustainability should be 
done to benefit the military logistics and coordinate logistics. 
 5. Developing a network of the national military logistics permits a lengthy preventive plan 
that needs to be adjusted in a continual basis. 
 
 Having the data related to transport and traffic assists the acquisition of transport and traffic 
conditions in a recent year. Applying the National Model may crucially benefit a development of 
transportation network for the military logistics, as well as integrate a high level of national planning 
in a long term or ascertain the strategy developed for developing Thai military logistics network 
system in the near future. 
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long term planning more effectively and exchangeability to overseas. 
 4) Conducting study and indicate strategic routing to support border sustainability should be 
done to benefit the military logistics and coordinate logistics. 
 5. Developing a network of the national military logistics permits a lengthy preventive plan 
that needs to be adjusted in a continual basis. 
 
 Having the data related to transport and traffic assists the acquisition of transport and traffic 
conditions in a recent year. Applying the National Model may crucially benefit a development of 
transportation network for the military logistics, as well as integrate a high level of national planning 
in a long term or ascertain the strategy developed for developing Thai military logistics network 
system in the near future. 
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