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Welcome Message from the Dean  
 

The Faculty of Business Administration, Chiang Mai University proudly welcomes               
all participants of the 12th Business Management Research Conference ( BMRC) and the 9th 
International Business Management Research Conference (IBMRC).  

 

Once again academic experts, businesspeople, graduate students and representatives 
from government agencies and private organizations join us to enrich knowledge and 
understanding through research exchange as well as building up networks for further academic 
cooperation. In addition, the forum provides a venue to publish academic papers.   

 

The conference encompasses papers including nine themes which are:  1)  Marketing 
Management 2)  Organization Management 3)  Financial Management 4)  Human Resource 
Management 5)  Accounting Management 6)  Information Technology Business Management          
7) Brand Management and Marketing Communication 8) Corporate Sustainability                                
9) Interdisciplinary Business Management oral presentation. This year distinguished guest speaker, 
Professor Dr.  Paul Patterson, Professor from School of Marketing, Australian School of Business, 
University of New South Wales, Australia has kindly accepted our invitation to give a keynote 
lecture on “The Future is Now: Frontline Service Robots”. 
              
 
 
 
 

(Associate Professor Dr. Siriwut Buranapin) 
Dean of Faculty of Business Administration 

Chiang Mai University 
Chiang Mai THAILAND 

  



Message from Editor-in-Chief 
 

Almost ten years of experience in the position of Editor-in-Chief, I had realized that the 
conference brings together academicians and researchers in the areas of business management 
and other related areas in order to disseminate knowledge and exchange the knowledge between 
academicians, researchers, as well as Master's and Doctorate students who are extending their 
studies on innovative knowledge, it is with Deep satisfaction that I write this forward to the 
proceeding of the 12th BMRC and 9th IBMRC held in Chiang Mai , Thailand  on November 22, 2019. 

 

For year 2019 we are proud to present the publication of the 12th and 9th volume of BMRC 
and IBMRC Conference Proceeding which is produced by the Conference Publications Committee 
of Faculty of Business Administration, Chiang Mai University, Chiang Mai THAILAND. 

 All BMRC and IBMRC Conference Proceeding articles are subject to a stringent process of 
review by members of our Editorial Advisory Board. Manuscripts are carefully accepted for 
possible inclusion in the Proceedings before being considered for final publication.  

 

For the 12th BMRC and 9th IBMRC in the year 2019. The events brought together around 
100 delegates consisting of academic experts, businessmen, graduate students and 
representatives from both government agencies as well as private organizations. The conference 
encompasses manuscripts in various topics related to business management for today’s context. 
We would like to express our sincere thanks to our stakeholders and the editorial boards as well 
as our delegates.  

 

We would like to thank all the contributing authors for providing such a rich variety of 
outstanding research articles on a broad range of exciting topics. 

 

                

 

(Associate Professor Dr. Narumon Kimpakorn) 
Editor-in-Chief 

BMRC & IBMRC Conference Editorial Boards 

Faculty of Business Administration 
Chiang Mai University, Chiang Mai THAILAND 

 



 

 

The 9th International Business Management Research Conference  
 

Principle & Rationale 
The vision of the Faculty of Business Administration at Chiang Mai University is to focus on 
enhancing the academic knowledge of business management.  The Faculty encourages the 
creation and development of ongoing research to academic scholars and students.  This would 
lead to the expansion of new knowledge in managing a business which can provide a benefit to 
the profession itself, the local community, and industries nationwide. The Business Administration 
Conference is one of the methods in disseminating knowledge by the Board of Administration. 

Chiang Mai University has heeded to the importance of endorsing the development and 
propagation of knowledge. The effort is demonstrated in producing a channel to have participants 
from the private business sector, government institutions, and academic research centers to come 
together and exchange their experiences and ideas as well as collaborate on upholding the 
profession of business management.  Under the provision of Chiang Mai University, the 
International Business Management Research Conference has continued on from 2011.  The 
conference has received accolades from the participants of the seminar. 

Therefore, it is the aim of the institution to strengthen the academic administration line in 
providing leadership and knowledge in business management. Moreover, the purpose of creating 
this forum is to disseminate knowledge in the business management.  This is to stimulate a 
continuation of ideas being exchanged between academics, researchers, and students who are 
extending their studies on the master’s and doctorate in business management and other related 
fields. The Faculty of Business Administration at Chiang Mai University is proud to hold the eighth 
annual international conference in “International Business Management Research” which will be 
held on November 22nd, 2019. 

 
 
 
 
 
 



 
 

The 9th International Business Management Research Conference (I-BMRC) are focused on 
the theme: 

1. Monodisciplinary research include marketing, finance, accounting, human resources, organization 
management, production management, logistics management, and entrepreneurship.  The research 
presented may be an innovation discovery in related academic disciplines or the application of theory 
or concept or business management approach to situations or problems, business sector, service 
industry and the agricultural sector. 

2. Interdisciplinary research approach that focuses on integrating knowledge from the monodisciplinary 
subjects of business management with the other related disciplines to get a new tool or method. 

3. Multidisciplinary research is composed of or combining several academic disciplines for Business 
Management or professional specialization in an approach to topics or problem such as information 
technology management, real estate management and marketing. 
This conference is divided into two sessions ( 1)  Academics and researchers’  presentation and                 
(2) consortium for graduate student. 

 

The area for submit manuscript 
1) Monodisciplinary 

o Brand Management research 
o Marketing management research 
o Consumer behavior management research 
o Financial management research 
o Accounting research 
o Organizational management research 
o Human resource management research 
o Entrepreneurship development research 

2) Interdisciplinary 
o Cultural management research 
o Tourism management research 
o Logistics management research 
o Innovation management research 
o Marine business research 
o Environmental management research 
o Business administration for development and sustainability research 

 



 
3) Multidisciplinary 

o Information technology management 
o Organization management or real estate management projects 
o Organizational communication research 
o Corporate social responsibility research 

 4) Other related research topics 

Types of manuscript 
Types of manuscript divided into two type 1)  Academic Paper and 2)  Research Paper.  People who interested 
in conference can submit a completed article which will be reviewed and selected by 2/3 experts to decide if 
the work meets with the conference requirements. 

o Paper will publish in proceeding required to submit a full abstract only ( English only)  the 
length of the article should not exceed more than 15 pages for oral presentation 

o For the delicate who wish to submit work their considering “ Best Paper Award” , must select 
a series of presentations in oral presentation and submit a full completed paper to the 
conference committee only during the due date. 

All articles will be considered by the experts in a confidential manner (double-blind review, which means that 
both the reviewer and author identities are concealed from the reviewers, and vice versa, throughout the 
review process.) The committees will be judging the “Best Paper Award” for the articles that are presented at 
the forum. The work must be in accordance with article quality criteria of the experts and the seen as unique, 
based on assessment ratings from the experts. Final decisions will be made by the Conference Committee. 

Selected articles to be presented at the 12th National Business Management Research Conference (BMRC) and 
the 9th International Business Management Research Conference ( IBMRC)  will have the opportunity to be 
selected in three academic journals under the Thailand Regional Business Schools Network (TRBS NET): Faculty 
of Business Administration and Accountancy, Khon Kaen University Faculty of Management and Tourism, 
Burapha University and Faculty of Management Science, Prince of Songkla University. 
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 THE EFFECT OF PYRAMIDAL OWNERSHIP AND ENTRENCHMENT EFFECT ON RISK-TAKING, 
AND FIRM VALUE 

Monsiri Balsook * and Ravi Lonkani * *  

ABSTRACT 

Nowadays, the problem of agencies has become more complex as a result of the ownership 
structures.  This problem does not occur only to firm owners ( principle)  and managers ( agent) , but also 
among the largest shareholders and minority shareholders through the pyramidal ownership mechanism. 
When the largest shareholders have maintained their management power through a voting right and hold 
a small proportion of the cash flow, which is less than the voting right, considering only the voting right is 
not sufficient enough to consider the ownership structure. In this research, the authors examined the effect 
of pyramidal ownership and the entrenchment effect on risk- taking and firm value by finding the ultimate 
ownership and both the direct and indirect control through a pyramidal mechanism.  From the results of 
this study, the pyramidal ownership structure had the largest shareholder, the family (92.94%) , which had 
a positive effect on the firm value but no significance on a firm’ s risk- taking.  In contrast, the largest 
shareholders enhanced their ownership right and control. As the voting right was increased, the firm’s risk-
taking was reduced.  

The research findings concluded that the largest shareholders in pyramid companies had incentives 
to control and follow-up the agent. Therefore, this made the firm pyramid held by the family have a good 
performance impact. 
Keywords: Pyramidal Ownership, Entrenchment Effect, Risk-Taking, Firm Value, Largest Shareholder 
 

1. INTRODUCTION 

 In the past, to initiate a business, a group of people would set up small business units to seek 
wealth from the business operations. However, this small business unit had a funding limitation to expand 
the profit into long- term growth.  Consequently, funding methodology by the external owner made the 
business group become a larger operation, called a company.  When the business model became formed 
as a company, the company owners may not be able to manage their operations thoroughly and 
successfully by themselves.  Therefore, they would need to hire representatives to be in a management 
position. As a consequence, the company structure separated into two structures; the first was the capital 
owner and creditors who held the “ownership right” , and the second was the professional executive who 
hired the company's management rights to operate which would have the “ control right” , called the 
principal-agent relationship (Jensen and Meckling, 1976; Lonkani, 2018). 

                                                           
* Student at Master of Science in Finance Program, Faculty of Business Administration, Chiang Mai University, Thailand 
**  Assoc.  Prof.  Dr, Lecturer at the Faculty of Business Administration, Chiang Mai University, Thailand 
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 Theoretically, the agency theory by Jensen and Meckling (1976) presented the ownership structure 
that was separated between the principle and the agent, which caused a conflict of interest because of the 
different alignment among each party.  Thus, when the ultimate goal of both the principal and agent were 
not aligned to maximise the shareholders’ wealth, the auditing process e.g. financial statement to control 
and monitor the agent would apply for the tracking process to prevent the agency problem between the 
“principle” who was the shareholder and “agent’ as the manager. Most researchers in the past investigated 
and focussed on a widely held corporation ( Jensen and Meckling, 1976; Shleifer, La Porta, and Lopez- De-
Silanes, 1999) .  However, the practice of the shareholder ownership structure is complex; therefore, the 
problem of the agency cannot only be considered among the shareholders and managers, but the largest 
shareholder and minority shareholder should also be involved (Claessens, Djankov, & Lang, 2000).  
 Recently, the ownership structure was divided into two kinds; the first is dispersed ownership, and 
the second is concentrated ownership. Dispersed owners mean no investors control the authority exceeding 
25%  of the company’ s equity since this proportion of 25%  is significantly more important to define the 
company’s policies and make the decisions on business matters that may affect the shareholders’ benefit 
(Claessens, Djankov, Fan, & Lang, 2002). When none of the largest shareholders  
in the company would have insufficient control and could monitor the agent to review the company's 
shareholders’  benefits, a widespread dispersed shareholder's agency cost could occur between the agent 
who is managing the company and the shareholder who would hold a small shareholding proportion.       
The dispersed ownership structure is common in the US (Claessens et al., 2000). 
 Secondly, the company has the ultimate owner who is the majority shareholder of the company. 
In Asia, the largest shareholder is a family business or the individual who ultimately influences the 
company’ s direction and controls the firm’ s strategy.  Moreover, this type of ownership structure is 
commonly found outside the US ( La Porta, Lopez- de- Silanes, Shleifer, & Vishny, 2000) .  A key highlight to 
raise the problem is when the business becomes a concern. To maintain control of the largest shareholder, 
the largest shareholder would create the mechanism by deviating the cash flow right and the controlling 
right through the pyramid ownership mechanism; they would own a small fraction of the cash flow right 
but retain control of the power.  This means that the largest shareholder has the opportunity to take 
advantage of their majority rights over the minority shareholder.  Thus, the problem of the agency may 
result between the largest shareholder and minority shareholder instead ( Bebchuk, 1999; La Porta et al. , 
2000). 
 Historically, research results have shown that when firms have a difference between the voting 
right and the cash flow by means of a pyramidal ownership structure, there is both a positive and negative 
impact on the firm value.  Positively, the largest shareholders with the highest authority of the firm have 
exercised control over the management and operation through the pyramid structure mechanism.  If the 
authorised shareholders prefer to reap the personal interests and exercise their right to control the firm 
and transmit risks to the minority investors, these decisions would negatively affect the firm value (Harris & 
Raviv, 1988). On the other hand, the largest shareholder who is the firm’s ultimate owner has the incentive 
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and would be aware of the conflict of interest as well as good corporate governance mechanisms control; 
thus, this would affect the positive impact on the firm value (Shleifer & Vishny, 1997). 
 This research aimed to study the ownership structure in Thailand because the largest shareholder 
as a majority is the family, and they have the chance to take advantage of their private benefit from the 
company through their power over the agent.  Therefore, the authors examined the effect of pyramidal 
ownership and the entrenchment effect on risk-taking and the firm value by finding the ultimate ownership 
and both direct and indirect control through a pyramidal mechanism. As a result, the pyramidal ownership 
structure had the largest shareholder, the family (92 .94%) , which had a positive effect on the firm value, 
but no significance on the firm’s risk-taking.  The research findings concluded that the largest shareholders 
in pyramid companies had the incentives to control and follow- up the agent.  Therefore, this made the 
pyramid firm held by the family to have a good performance impact and could confirm the effectiveness 
of the stock exchange of Thailand's corporate governance policy that the minority shareholder was not 
being exploited by the largest shareholders through their ultimate control.  
 This research was separated into four sections. Section 1 stated the research introduction. Section 
2 was the literature review of both the firm value and risk- taking.  Section.  3 comprised the research 
methodology, and the remainder of the research was the results, discussion and conclusion as shown in 
Sections 4 and 5. 

2. LITERATURE REVIEW 

This section reviewed past research findings on the structure of a pyramid shareholder on the firm 
value.  

The pyramid ownership structure has been found to increase the firm value when the majority of 
shareholders are a single shareholder or a family group.  The largest shareholder has the power to impose 
a long-term return, monitor, and control the manager to administer the interests of maximising their wealth 
( James, 1999) .  Moreover, the executives and employees who hold the firm stock proportion are often 
motivated to work, and work as the firm’ s owner, thereby performing management effectively making the 
firm value increase ( Jensen and Meckling, 1976) .  In contrast, the majority shareholders attempt to take 
advantage of the firm by taking individual benefits through the ownership separation mechanism.  Hence, 
there is a significant negative effect on the firm value, and minority shareholders have the potential to lose 
their benefit (King & Santor, 2008). 

La Porta et al. (2000) studied 20 large companies and 10 medium-sized companies (less than 500 
million USD) in 27 counties in 1995 to find the firm’s ultimate owner by classifying the firms into two types: 
widely held and ultimate owners. The ultimate owner was also classified into another five categories: family, 
state, financial institution and miscellaneous groups.  The research showed the majority of ultimate 
ownership firms were family business groups, which the largest shareholders had full authority for 
controlling the firm with the highest shareholders weight.  Therefore, complex agency problems between 
the majority of shareholders and the minority shareholders could happen and affect the firm value.  
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The separation of ownership would cause an increase in agent costs due to the adverse selection 
and the moral hazards.  This would include the decision- making by the controlling shareholder on the 
business strategies that could raise a conflict of interest between the largest shareholders and minority 
shareholders. Recent studies found that when the cash flow right deviated from the voting right, the largest 
shareholders attempted to move their interests into themselves thereby affecting the decline in the firm 
value  (Claessens et al., 2000; Peng & Jiang, 2010). 

The ownership structure.  
In the early 19th century, research studies focused on the dispersed shareholders' structures 

(McCraw & Berle, 1990). Recently, Shleifer et al. (1999) studied the complex shareholder structure. In the 
world of modern business, the shareholder structure divides the distribution of the shareholders into two 
forms: the structure of the shareholders with a distributed proportion as “dispersed ownership” or widely 
held and the “concentrated ownership” as detailed below. 

1. Widely held, means no individual or group with a proportion of over 25% of the voting rights.  
2. The concentrated ownership is a firm that is the ultimate owner and holds more than 25% of 

the voting rights (La Porta et al., 2000). 
2.1 State; such as, the Ministry of Finance, Electricity Generating Authority of Thailand, 

Government Savings Bank, Office of Social Security, etc. 
2.2 An individual or family refers to a group of companies with a connection to a blood 

relationship by marriage.  The family is extended by including a different surname, but it 
can investigate the relationship.  

2.3 Widely held corporation.  
2.4 Miscellaneous, including a provident fund, mutual fund, and nonprofit organization.  

The pyramid ownership structure. 
When the largest shareholders control the firm, they do not want their benefits being divided 

among the minority shareholders.  Thus, they create a mechanism to protect and maintain their control 
right through three ways:  1)  Dual class equity, 2)  cross ownership structure, and 3)  pyramidal ownership 
structure.  This current research focussed on the pyramidal ownership structure, which had two criteria as 
follows  (Shleifer et al., 1999) 

1. The firm has an ultimate owner who owns more than 25% of the stock. 
2. The ultimate owner holds the indirect/direct equity through one company in the chain.    
For example, in Figure 1, the authors presented Mr.  A who owned 25% of the voting in company 

“B”, and company “B” owned 30% of company “C”. In this case, Mr. A would be the ultimate owner who 
indirectly owns company “C”; he receives cash flow of 7.5% (25% x 30%) but maintains the control right 
at 25%. 

 



 INTERNATIONAL BUSINESS MANAGEMENT RESEARCH CONFERENCE 
 

 

 Page 5  
  

IBMRC 

Figure 1. A comparison between the simple and complex ownership structure. 
 

 
The next example in Figure 1 is more complex.  The authors presented that Mr.  A directly owned 

15% on company “C”, and this was held on company “B”. Mr. A had a cash flow of 22.5% (7.5% + 15%), 
but had voting rights of 40% in company “C” (25%+15%).  

As mentioned above, Mr.  A chose to hold only a small cash flow right but directly and indirectly 
retained the voting right in company C.  Thus, Mr.  A had the chance to take advantage of company “ C” 
through a pyramidal mechanism structure.  

To measure the entrenchment effect on the ownership and control separation, Bebchuk, 
Kraakman, and Triantis ( 2000)  examined the ratio of the cash flow right and the voting right to see the 
deviation of this mechanism.  

The entrenchment and firm’s risk-taking. 
  A company that has a concentrated owner and holds full control authority over the minority 
shareholders, thus has two potential opportunities.  The beginning is an incentive to monitor and control 
the manager closely to maximise the shareholders’ wealth, which includes their wealth. The second is the 
efforts to protect their interests, which is called the entrenchment effect, and then tries to engage the 
advantage of the benefits of the minority shareholder (Bennedsen and Nielsen, 2010). When the ownership 
is separated from the control rights, the largest shareholders who have the control authority may have the 
potential to protect their interests.  They may invest in risky projects and transfer the risk to the minority 
shareholders instead.  As a result, the company increases the risk (Attig, Fischer & Gadhoum, 2004; Malan, 
Salamudin & Ahmad, 2012). 
              The entrenchment index or e- index uses data that held information from the research and the 
Investor Responsibility Research Centre ( IRRC) during the year 1991 to 1991 totaling 1,800 companies. The 
researcher concluded that the self-interest protection of the controlling shareholders decreased the house 
value and affected the long-term abnormal return (Bebchuk, Cohen & Ferrell, 2008) .  In addition, the self-
interest protection of the largest shareholders in the majority controls the effect on controlling the risks 
and opportunities of the business growth  (Wright, Ferris, Sarin, and Awasthi, 1996)  
  Risk transferring from the largest shareholder to the minority shareholders can be observed in 
countries where investor protection laws do not provide enough protection to the minority shareholder 
because the ownership structure is complex (Chakrabarti, Megginson & Yadav, 2008).  
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3. METHODOLOGY 

Data 
The research data was based on Lonkani, Limpaphayom, and Connelly ( 2015)  and combining it 

with the methodology according to Shleifer et al. (1999) about the ownership structure of each company. 
The authors discontinued the voting right at 25% because it was significant enough to define the company’s 
policies and make decisions (Cronqvist & Mattias, 2003). The voting right represented the controlling power 
over the firm, and cash flow right represented the ownership of the ultimate owner (Claessens et al., 2000; 
Shleifer et al., 1999). 

For this research, the authors started by ranking the shareholders’  name list from the SETSMART 
web- based database to find the ultimate owner, voting right, and cash flow right.  This sample excluded 
companies in the financial and insurance industry.  Since the post economic crisis in 1997, the Stock 
Exchange of Thailand ( SET)  has required every listed company to state the disclosure of the major 
shareholders as having a minimum of 0.5% (Suehiro, 2001) .  Therefore, this listed company’s shareholder 
name list could be found from the data in SETSMART, but it still had a limitation for non-listed companies, 
which research was conducted through the business online ( www. corpus. bol. co. th)  to further find the 
ultimate owner.  

In Figure 2, the authors identified the ultimate owner and total number of shares, which they 
owned, cash flow right and voting right.  Next, the authors examined the type of firm, which was based on 
the structure of the shareholders ( widely held, state, family, widely held corporation and miscellaneous) . 
Finally, the authors sought the ultimate owner who created the pyramidal mechanism, which deviated the 
cash flow right from the control right by through either the direct or indirect owner.  The firm that was 
defined to be a pyramidal ownership structure was 1) a firm who had an ultimate owner who owned more 
than 25% of stock, and 2) the ultimate owner held the indirect/direct equity through one company in the 
chain.  

Figure 2. The methodology to find the ultimate ownership, cash flow, voting right and wedge. 
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To find the ultimate owner of the listed company as shown in Figure 1, the authors used the 
company data as of the fiscal year end of 2013 and 2014 from the SETSMART database. 

Table 1. The number of samples used in this research by year. 
Year Total Percentage (%) 
2013 510 49.52 % 
2014 520 50.48 % 
Total 1030 100% 

 
The samples taken into consideration comprised 1,030 listed companies.  In 2013, there were 510 

companies (49.52 %) and 2014 had 520 companies (50.48 %), which excluded financial companies.  

Table 2. The number of samples grouped by industry. 
Industry group Total Percentage 

Agro and Food Industry 90 8.74% 
Consumer Products 90 8.74% 
Industrials 212 20.58% 
Property and Construction 202 19.61% 
Resources 80 7.77% 
Services 232 22.52% 
Technology 124 12.04% 
 Total 1,030 100.00% 

 
As the samples were separated by industrial group, the authors found that the samples were 

mainly in the service business industry ( 232 companies; 22. 52%)  and resource business ( 80 companies; 
7.77%) that was the smallest group. 

Table 3. Type of ownership with the cash flow and voting right. 

Ownership Type Total Percentage 
CFR VR 

Mean Min Max Mean Min Max 
Widely held 205 19.90 0.163 0.014 0.249 0.163 0.014 0.249 
State 33 3.20 0.420 0.186 0.773 0.482 0.25 0.773 
Family 638 61.94 0.414 0.026 0.939 0.455 0.25 0.939 
Widely  held Corporation 144 13.98 0.498 0.25 0.958 0.498 0.25 0.958 
Miscellaneous 10 0.97 0.262 0.144 0.347 0.262 0.144 0.347 
Total 1030 100  
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From Table 3, the sample shows that the family- owned company had the highest number with 
638 listed companies ( 61. 94%) , which was the same result of previous research on the shareholders' 
structure in Asia, as they also had the largest shareholder in the company (Claessens et al., 2000; Lemmon 
& Lins, 2003; Peng & Jiang, 2010; Suehiro, 2001; Wiwattanakantang, 2001). The average cash flow right of the 
family company was 41.4% with the minimum being 2.6% and the maximum being 93.9%, but the average 
of the voting in the family business was 45.5% with the minimum being 25% and the maximum as 93.9%.  

The state had the average of the cash flow at 42.0 % with a minimum of 18.6% and maximum as 
77.03%. Thus, the difference between cash flow rights and control rights was 6.2%. 

Table 4. The largest shareholder's control mechanism. 
Control Mechanism N Percentage 

Cross Ownership Structure 2 0.19% 
Pyramid 170 16.50% 
Single class and direct holding 858 83.32 % 
Total 1,030 100.00% 

 
From Table 4, the company's control mechanism of the largest shareholder had the highest 

authority of the firm and could exercise their control of the firm through the management team.  As such, 
83.32% of the largest shareholders owned the shareholding directly to the company. However, there is the 
separation mechanism between the ownership and control right through the pyramidal structure, which 
the largest shareholder can choose to maintain the control right but take only a small amount of the cash 
flow indirectly through another company (La Porta et al., 2000; Zhang, Zhang, & Yi, 2016).  

Table 5. Firm type and percentage. 
Type Firm Percentage 

State 12 7.06% 

Family 158 92.94% 

Total 170 100.00% 

 
Based on the sample results from Table 5, there were a total of 170 companies (16.50 %) , which 

were divided into 158 family companies (92.94%) and 12 state companies (7.06%).  

For this research, the authors devised two hypotheses:  
Hypothesis 1: Pyramidal ownership and firm value.  
When the ultimate owner or the largest shareholders have the authority to control the minority 

shareholder through the pyramid ownership by separating the ownership from the control right to maintain 
their power, the research could report both positive and negative results to the firm value.  The largest 
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shareholders who have a proportion of holding shares with control over the management and operation in 
the pyramid ownership structure, and if they have the incentive to control the firm, the positive effect 
could happen directly thought the firm value. Moreover, the auditing of the agents or management groups 
to efficiently control and monitor the operation can later reduce agency costs.  Therefore, the pyramid 
structure would have a positive effect on the firm value (Gavious, Hirsh, & Kaufman, 2015; Su, Wan, & Song, 
2018; Yeh, 2005) 

On the other hand, if the largest shareholders use the pyramidal ownership mechanism to control 
the minority shareholders and take the benefits ( entrenchment effect) , then they may take advantage of 
the minority shareholders resulting in increased agent costs for monitoring and controlling, thus negatively 
affecting the firm value ( Claessens et al. , 2002; Lemmon & Lins, 2003; Malan et al. , 2012) .  This current 
research examined the effect on the company that has the largest shareholder owning the stock through 
the pyramid ownership structure to the firm value. 

Equations 1- 4 were used for testing the pyramidal ownership and firm value hypothesis.  TOBINQ 
was the proportion of the company's market value to the number of total assets. If the largest shareholders 
controlled the operations, then they had the incentive to monitor the management team.  Then, the 
TOBINQ variable would have a positive result. In contrast, if the largest shareholders chose to take advantage 
of their own interests rather than the public, then this would reflect on the effect on the TOBINQ ratio in a 
negative way ( Cronqvist & Mattias, 2003; Díaz- Díaz, García- Teruel, & Martínez- Solano, 2016; King & Santor, 
2008; McConnell & Servaes, 1990; Masulis, Zein, & Pham, 2010; Yeh, 2005; Zhang et al. , 2016) .  PYL would 
be a dummy if the company had a pyramidal ownership structure then it would be 1. If not, then the PYL 
would be 0 ( Holmén & Högfeldt, 2009; Su et al. , 2018) .  LEV presented the debt to the equity ratio to be 
used the same as Cronqvist & Mattias (2003) , King & Santor (2008) , & Holmén & Högfeldt (2009) .  SIZE was 
the logarithm of the firm’ s total asset (Cao, Chen, & Chi, 2010; Díaz-Díaz et al. , 2016; Gavious et al. , 2015; 
King & Santor, 2008) .  AGE was the date the company became a listed company ( Coad, Holm, Krafft, & 
Quatraro, 2015; Gavious et al., 2015; Masulis et al., 2010). GROW indicated the company’s sales growth (King 
& Santor, 2008; Zhang et al., 2016). 

TOBINQ it= α0+β1(PYLit)+γ1(LEV)+γ2(SIZE)+γ3(DV)+γ4(AGE)+γ5(GROW)+εit   (1) 

TOBINQ it= α0+β1(PYLit)+β2(CFR)+γ1(LEV)+γ2(SIZE)+γ3(DV)+γ4(AGE)+γ5(GROW)+εit       (2) 

TOBINQ it= α0+β1(PYLit)+β2(VR)+γ1(LEV)+γ2(SIZE)+γ3(DV)+γ4(AGE)+γ5(GROW)+εit   (3) 

TOBINQ it= α0+β1(WEDGE)+γ1(LEV)+γ2(SIZE)+γ3(DV)+γ4(AGE)+γ5(GROW)+εit          (4) 
 
Hypothesis 2: Pyramidal ownership and risk-taking.  
To exercise their control over the minority shareholder, there are two aspects that need to be 

taken into consideration.  If the largest shareholder attempts to take into account the benefits it would 
receive, this would result in an increase in the risk of the business.  However, the result may br contrasting 
to the first one if the largest shareholder has the incentive to control and monitor the agent to make the 
best performance to manage the firm ( Bennedsen & Nielsen, 2010; Friedman, Johnson, & Mitton, 2003; 
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Morck, Shleifer, & Vishny, 1986) .  Thus, Equations 5- 8 were used for testing the pyramidal ownership and 
risk-taking. To proxy the risk-taking, this research used the standard deviation of return on assets (ROA). 

 
SD(ROA) it= α0+β1(PYLit)+γ1(LEV)+γ2(SIZE)+γ3(DV)+γ4(AGE)+γ5(GROW)+γ6(COG)+γ7(ROA)+εit                           ( 5)  

SD(ROA) it= α0+β1(PYLit)+β2(CFRit)+γ1(LEV)+γ2(SIZE)+γ3(DV)+γ4(AGE)+γ5(GROW)+γ6(COG)+γ7(ROA)+εit           ( 6)  

SD(ROA) it= α0+β1(PYLit)+β2(VRit)+γ1(LEV)+γ2(SIZE)+γ3(DV)+γ4(AGE)+γ5(GROW)+γ6(COG)+γ7(ROA)+εit             ( 7)  

SD(ROA) it= α0+β1(WEDGEit)+γ1(LEV)+γ2(SIZE)+γ3(DV)+γ4(AGE)+γ5(GROW)+γ6(COG)+γ7(ROA)+εit                      ( 8)  

  
 In terms of the independent variable for Equations 1-8, John, Litov, and Yeung (2008) and  Zerni, 
Kallunki, and Nilsson (2010)  used the CFR variable to calculate the cash flow rights, which represented the 
level of ownership rights in the firm. The CR variable was used by Harris and Raviv (1988) and Yeh (2005) as 
a measure of the rights and authority of control in the business of the largest shareholder.  PLY was a 
dummy variable where the largest shareholder had the power to be managed through the shareholder 
structure; thus, the separate ownership rights from the voting rights would be 1 but if the opposite, this 
would be 0 (Holmén & Högfeldt, 2009; Su et al., 2018). LEV measured from the ratio of the debt to the size 
of the capital  (Gavious et al., 2015). Finally, SIZE was the proxy for the firm’s size to be measured by the 
logarithmic value of the nature of the assets, and the other was the dividend yield ( DV) , firm age ( AGE) , 
growth (GROW), cost of goods sold (COG) and ROA (Faccio, Marchica & Mura, 2011; Su et al., 2018). 

4. TESULTS AND DISCUSSION 

This research examined the assumptions of the pyramidal ownership structure as shown in 
Equations 1-4 for pyramidal ownership and firm value, and Equations 5-8 for the pyramidal ownership and 
risk-taking.     

From Table 6, the PLY variable was a dummy for the company with the largest shareholders who 
controlled the right to vote through the structure of the pyramid, which had a positive effect on the firm 
value. The dummy variable was tested on a model of Equations 1-4. The coefficient was equal to 0.5216, 
0.5479 and 0.5210, respectively, and the statistical significance had a level of 0.01. The results could explain 
which companies with the structure of a pyramid shareholder had a positive effect on the firm value. 

Moreover, the LEV variable, which represented the debt- to- equity ratio had a significant negative 
effect on the firm value, as well as the age variable.  The WEDGE variable resulted in a negative direction 
with a statistically significant value at a level of 0.05. 
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Table 6. The analysis of the results of the firm value with the variable by TOBINQ. 

TOBINQ 
 (1) (2) (3) (4) 

PYL 0.5216*** 0.5479*** 0.5210***  
 (3.12) (3.19) (3.12)  
CFR  0.1435   
  (0.64)   
VR   0.1297  
   (0.57)  
WEDGE    -0.5181** 
    (-2.19) 
LEV -0.1444*** -0.1461*** -0.1456*** -0.1388*** 
 (-2.74) (-2.76) (-2.76) (-2.61) 
SIZE -0.0252 -0.0251 -0.0252 -0.0405 
 (-0.97) (-0.97) (-0.98) (-1.51) 
DV -0.0460 -0.04628 -0.04626 -0.0029** 
 (-0.90) (-0.91) (-0.91) (-2.45) 
AGE -0.0221*** -0.0219*** -0.0220*** -0.0227*** 
 (-4.95) (-4.88) (-4.91) (-5.05) 
GROW 0.0088*** 0.0089*** 0.0089*** 0.0009*** 
 (4.02) (4.05) (4.05) (4.13) 
Intercept 2.3771*** 2.3161*** 2.3223*** 2.9807 
 (10.36) (9.32) (9.34) (9.01) 
Number of 
observations 1030 1030 1030 

1030 

Adjusted R2 0.04746 0.046912 0.046832 0.048367 

*, * * And * * are presented at a significant level of 0.10, 0.05 and 0.01, respectively. 
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Table 7. The analysis of results of the pyramidal ownership and risk-taking. 

 SD (ROA)  
 (5) (6) (7) (8) 

PYL 0.8482 0.3738 0.8479  
  (1.28) (0.55) (1.29)  
CFR  -2.5208***   
   (-2.86)   
VR   -2.9172***  
    (-3.26)  
WEDGE    -0.0794 
    (-0.09) 
LEV -0.1085 -0.0609 -0.059821 -0.0794 
  (-0.49) (-0.27) (-0.27) (-0.38) 
SIZE -0.3390*** -0.3418*** -0.3390*** -0.3547*** 
  (-3.32) (-3.36) (-3.34) (-3.34) 
DV 0.2553 0.25867 0.2595 0.001 
  (1.27) (1.29) (1.29) (0.40) 
AGE -0.0488*** -0.0529*** -0.0520*** -0.0482*** 
  (-2.75) (-2.98) (-2.94) (-2.70) 
GROW 0.0178** 0.01624 0.0157* 0.0176* 
  (1.96) (1.78) (1.73) (1.93) 
COG -0.0256 -0.0657 -0.0634 -0.0717 
  (-0.05) (-0.15) (-0.14) (-0.16) 
ROA -4.4356*** -3.990*** -3.89** -4.2832*** 
  (-2.69) (-2.42) (-2.36) (-2.58) 
Intercept 7.939*** 8.9913*** 9.14*** 8.3022*** 
  (7.93) (9.20) (9.36) (6.31) 
Number of 
observations 1030 1030 1030 

 
1030 

Adjusted R2 0.02548 0.032328 0.034669 0.02283 

*, * * And * * are presented at a significant level of 0.10, 0.05 and 0.01, respectively. 
 
The results in Table 7 show the relationship analysis of the pyramidal ownership and risk- taking. 

The PLY variable was a dummy for a company with a pyramid shareholding structure, which had been 
tested.  It was found that Equations 5-8 had a positive SD affect (ROA)  but was not statistically significant. 
Instead, the CFR had a negative effect on the SD ( ROA) , as well as the VR variable with a statistical 
significance level at a level of 0.01. This could explain that the proportion of the cash flow and voting rights 
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negatively affected the risk- taking meaning that the largest shareholder had more higher authority in both 
the ownership and control right. This would reduce the firm’s risk-taking. In terms of the WEDGE variable, 
this had a negative effect on the risk, but there was no statistically significant impact on the SD (ROA). SIZE 
and AGE also showed an opposite direction in the risk-taking. While the risk-taking value was reduced, the 
firm size and age increased.  

5. CONCLUSION 

This research highlighted the effect of pyramidal ownership and the entrenchment effect on risk-
taking and firm value.  The result of the analysis showed that a pyramidal ownership firm had a significant 
positive effect on the firm value regarding the largest shareholder who was a single shareholder or a family 
group that had the incentive to monitor and control the firm’s operations, and have the management team 
create wealth for them rather than take advantage for themselves and their families. This corresponded to 
the research of Claessens et al. 2002( ), Hamadi and Heinen (2015),an  McConnell and Servaes (1990). It had 
the same result direction that when a firm had a family as the largest shareholder, this would influence the 
firm value ( Nuttanontra Thiengtham, Du, Walker, and Pukthuanthong, 2013; Pindado, Requejo, and de la 
Torre Olvera, 2019; Sener, 2014) .  In Thailand, Wongkittirak ( 2011)  studied the ownership structure but 
discontinued the voting right at five per cent.  As a result, the largest shareholder’ s cash flow right had a 
positive impact on the firm value regarding the family having the incentive to monitor and control the agent 
to maximise their wealth. 

In contrast, the studies of Bebchuk et al. (2000), Grossman and Hart (1988), and Zerni et al. 2010( ) 
showed that firm value would be negative in relation to the increased difference between the ownership 
rights and control rights. However, this current research presented that pyramidal ownership structure had 
no significance, which would have an impact on risk- taking.  Moreover, the largest shareholder enhanced 
their ownership right and control. As the voting right was increased, the firm risk-taking was reduced.  

In summary, these research findings concluded that the largest shareholders in pyramid companies 
had the incentives to control and follow-up the agent, they are not take advantage of their private benefit 
from the company through their power over the agent. And, this made the pyramid firm held by the family 
have a good performance impact. 
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A STUDY OF QUALITY OF DENTAL CARE SERVICE FACTIORS INFLUENCING PATIENT 
SATISFACTION, TRUST AND LOYALTY IN YANGON, MYANMAR 

Eileen Htang *  and Dr.  Niorn Srisomyong * *  

ABSTRACT 

The aim of the study is to investigate the influence among quality of dental care service, patient 
satisfaction, trust and loyalty.  The study is carried out with the patients who recently used dental care 
services in Yangon, Myanmar. The questionnaire survey was developed and employed as the primary data 
collection method.  The questionnaire was distributed to 430 respondents and the data was proceed with 
SPSS 23.  Inferential statistics analysis had been done with Multiple regression to show whether there are 
positive influences between the variables.  The results provided that positive influence happens among 
service quality, patient satisfaction, trust and loyalty.  The findings also support that all the stakeholders 
have to make sure the higher quality of dental care service in order to achieve patient satisfaction, trust 
and loyalty. 
Keywords: Quality, Satisfaction, Trust, Loyalty 

1. INTRODUCTION 

In today challenging business world, providing higher service quality to the customers is important 
key factor in order to have competitive advantages among the increasing numbers of hospitals where 
patients are customers (Tosyali, Cem & Tosyalı, 2019) .  Providing higher quality service to the patients can 
attract to get the satisfaction of the patients, leading to achieve the customer loyalty by retaining the 
current customers, engaging new customers and even enticing competitors’ customers (Deng et al. , 2010. 
Moreover, being trust on the service quality provided by the service providers can absolutely influence 
revisiting the clinic and creating loyal customers ( Suki, 2011) .  The objectives of the study are to examine 
the quality of dental care service, patient satisfaction, trust and loyalty of dental care service, and then, 
finally, the influence among quality of dental care service, patient satisfaction, trust and loyalty. 

The study will be conducted in Yangon, the largest city in Myanmar, situated in Southeast Asia and 
one of the ASEAN member countries.  The model for the quality of Dental Care by Wen-  Jen Chang and 
Yen-  Hsiang Chang ( Chang & Chang, 2013) , adapted from Donabedian’ s perspective, will be studied to 
measure the attitude of the patients on the quality of dental care services. Nowadays, private dental clinics 
have become another alternative choice of treatment providing better and sophisticated facilities especially 
in the big city like Yangon, Myanmar ( Ipsos business consulting, 2013) .  The result of this study will open 
new opportunity to improve the quality of dental care services, to maintain the loyal customers of dental 
care and to understand the level of satisfaction on current situation of dental care services in Myanmar. 
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In addition to, very few studies have studied about the service quality, the satisfaction, trust and 
loyalty in developing countries, particularly in Myanmar. The quality improvement in healthcare sector has 
become an issue to be considered in many developing countries by introducing initiatives to follow in the 
footsteps of developed countries where the delivery of high-quality service is the key to success in service 
industries (Ahmed, Tarique & Arif, 2017). Therefore, this study has the opportunity to study about the quality 
of dental care, patient satisfaction, trust and loyalty of private dental care service industry in Myanmar. 

2. LITERATURE REVIEW 

2.1 Service Quality and Quality of Dental Care Service 

Brown and Swartz ( 1989)  stated that companies which provide higher service quality can be 
attracted and valued more by the customers.  When the customers get the satisfaction with the products 
or services provided, that satisfaction can lead to repeat purchases, loyalty and customer retention which 
can be seen in the figure of any successful businesses (Zairi, 2000). Service quality has a significant influence 
on customer trust (Eisingerich and Bell, 2007) .  Moreover, trust plays a role in loyalty as it has become the 
influencing factor between service quality and customer loyalty (Ribbink, Dina, Allard & Van, 2004).  

Assessing the quality of care is a prerequisite in provision of dental health services in which the 
participation or cooperation of patient plays an important role ( Gurdal, Cankaya, Onem, Dincer & Yilmaz; 
2000) .  Providing high quality of dental care service to achieve patient satisfaction has become important 
factors with commitment for the dental healthcare providers (Dewi, Sudjana, & Oesman, 2011). In healthcare 
settings, there is a result showing the positive association between service quality and patient satisfaction 
by the study of Shabbir et al.  ( 2016) .  Fenny, Asante and Hansen ( 2014)  reported that the Donabedian 
‘ ‘structure–process–outcome’ ’  conceptual model provides a framework for assessing factors influencing 
patient satisfaction with quality of care.  Additionally, in healthcare, trusting the service provider could 
influence revisiting the clinic and creating loyal consumers (Suki, 2011) because trust has a positive influence 
on buying behavior because it reduces the uncertainty level to both seller and buyer (Kenning, 2008). 

Chang and Chang (2013) proposed a conceptual framework which was adapted from Donabedian’s 
perspective of structure - process -  outcome model ( Donabedian, 1988)  for identifying key drivers and 
provide guidance for enhancing dental care service quality. According to Donabedian (1988), in his structure-
process- outcome model to evaluate the quality of healthcare services, “ structure”  was denoted as the 
attributions of the setting in which care takes place, “process” as the components in delivering and receiving 
cares and “outcome” as the effect of care on the health status of patients. 

The quality of dental care service attributes used in this study are based on the framework of Chang 
and Chang (2013) which was adapted from Donabedian’s perspective as follows; 
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Source: Chang and Chang (2013) 

Figure 1 The Framework of Investigated Dental Service Attributes Based on Donabedian’s Perspective 

2.2 Customer Satisfaction and Patient Satisfaction 
Nowadays almost every organization is concerned with the matter of satisfaction that will be received 

by the users who can be known as customers, patients, consumers or clients (Newsome and Wright, 1999). 
For every organization, satisfaction of a customer is a key element that gives direct affect in increasing 
customer loyalty to create a better achievement ( Kabu & Soniya, 2017)  due to the reason that highly 
satisfied customers are tending to be more loyal than the customers who are merely satisfied.  Wu ( 2011) 
similarly confirmed satisfaction’s direct impact on re-visit intention. Amin and Nasharuddin (2013) showed 
that satisfaction plays significant plays in loyalty intention.  Sutharjana et al.  ( 2013)  found that patient 
satisfaction has a direct impact on patient loyalty.  

2.3 Trust 
In the service sector, being trust on the service provider is an influence factor for customer loyalty 

because of having high interaction between customer and service provider ( McAlexander et al. , 2002) . 
According to Suki (2011), similarly in healthcare, trusting the service provider influences revisiting the clinics 
and establishing loyal customers.  Patawayati et al.  (2013)  stated that trust affects loyalty in a significantly 
positive manner and then, the higher the trust the higher the patient loyalty will be.  Ribbink et al. , (2004) 
explained that trust plays a role of influencing factor on loyalty when customers becomes the loyal one of 
the services received from the service provider to whom they feel secure and trust.  
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2.4 Loyalty 
Kotler and Gertner ( 2002)  also pointed out that the loyal customers makes convincing others to 

purchase the concerned services.  Consumer loyalty to a healthcare provider has been defined as patient 
loyalty ( Sumaedi et al. , 2015) .  According to Lombardi ( 2012) , loyal patients are the best type of patients 
because a happy patient with the service will definitely do recommendation to the friends, family and co-
workers.  Loyal patients continue using the services, following prescribed treatment plans and maintaining 
relationships with specific healthcare providers (Zhou et al., 2017). 

3. METHODOLOGY 

3.1 Research Questions 

 The research questions of these studies are as follow; 
(1) How is the quality of dental care service in Yangon, Myanmar? 
(2) How is the patient satisfaction of dental care service in Yangon, Myanmar? 
(3) How are the patient trust and loyalty of dental care service in Yangon, Myanmar? 
(4) How is the influence among quality of dental care service, patient satisfaction, trust and 

loyalty? 

3.2 Conceptual Framework 
The conceptual framework of this study is as follows; 

 
 
 
 
 
 
 
 
 
 

Figure 2. Conceptual Framework 

H 1: Quality of dental care service has positive influence on patient satisfaction 
H 2: Quality of dental care service has positive influence on trust 
H 3: Patient satisfaction has positive influence on loyalty 
H 4: Trust has positive influence on loyalty 
H 5: Quality of dental care service has positive influence on patient loyalty 
H 6: Quality of dental care service, patient satisfaction and trust have positive influence on loyalty. 
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In the study, the quality of dental care model by the Chang and Chang ( 2013) , which was also 
adapted from Donabedian’ s perspective ( Donabedian, 1988) , is used and it is modified with the variables 
of patient satisfaction, trust and loyalty. 

3.3 Data 
The quantitative approach was used in this study.  The size of simple group was set into 384 

respondents calculated by the Cochran’ s formula ( 1977) .  Quota sampling was used to get samples from 
six shopping centers situated around the Central Business District of Yangon (CBD), the center for commercial 
and administrative activities, is formed with seven townships and have high development intensity ( Moe, 
2010). The questionnaires were collected from 430 patients who used the dental care clinics in Yangon. 

All the collected data for the questionnaires of 430 respondents were analyzed with SPSS 
computer software with version 23.  The items of each variable were evaluated with descriptive statistical 
analysis. The inferential statistical analysis was done by the multiple regression to investigate the influence 
among the variables. A five-point Likert scale was used to ask respondents for scoring (items) ranging from 
1 = strongly disagree to 5 = strongly agree. The questionnaire constructions are as follows; 

Table 1 Quality of Dental Care Service Questionnaire Construction 
Quality of Dental Care 

service 
Measurement Source 

Physical Structure This clinic uses State-of-earth equipment. 
This clinic has visually appealing facilities. 
This clinic has cleaned and hygienic appearance. 
This clinic has provided treatment through 
sterilization of instruments 
This clinic is located in convenient arrival. 

Adapted from Chang 
and Chang (2013) 

Staff Structure The staff in this clinic is well dressed. 
This clinic has sufficient dentists. 
The dentists of this clinic have good reputation, 

 

Professionalism 
Process 

The dentists in this clinic have healthy appearance. 
The dentists in this clinic provide to subside pain 
during treatment. 
The dentists in this clinic look over the teeth 
actively. 

 

Interaction Process This clinic is reliable in oral health instruction. 
This clinic treats patients with courtesy. 
This clinic explains diagnosis and treatment 
intimately. 
This clinic concerns patient’s questions and 
worries. 
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Reactivity Process This clinic provides prompt patient service. 
This clinic provides sympathetic attitude towards 
patient’s problems. 
This clinic can perform effectiveness in handling 
patient complaints. 
This clinic has good service attitude. 

 

Administration 
Process 

This clinic meets patient on time. 
This clinic is soliciting of patient options. 
This clinic is easy to make appointment. 
This clinic provides clearly stated item charge list. 

 

Outcomes of the 
Services 

I feel pain relief after treatment 
I have more confidence after treatment. 
I think the fees for dental services in this clinic is 
acceptable. 

 

 
Table 2 Patient Satisfaction Questionnaire Construction 

Measurement Source 
I am satisfied with my decision to choose the dental care 
services in this clinic. 

Adapted from Lin (2012) 

I am satisfied with the professional competence of the dentist 
in this clinic. 

 

I am satisfied with the overall services of this clinic.  
I have good experience with this dental clinic.  
The services in this clinic completely meet my expectations. Adapted from Senasu (2012) 

 
Table 3 Trust Questionnaire Construction 

Measurement Sourcce 
I feel secure when I use dental care services from this clinic. Adapted from Alhidari and Alkadhi 

(2018) 
I trust the dentist in this clinic.  
The service quality provided by this clinic is reliable. Adapted from Senasu (2012) 
This clinic treats me fairly and justly.  
I have full confidence with the services provided in this clinic.  
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Table 4 Loyalty Questionnaire Construction 
Measurement Source 

I intend continuing being a customer to use the services 
provided by this clinic. 

Adapted from Lasorn (2012) 

I will recommend my friend to use the services provided by 
this dental clinic. 

 

I will share to others about positive things of the services 
provided by this clinic. 

 

I will share to others about positive information of the services 
provided by this clinic. 

 

When I thinking about dental care services, I always make the 
decision to use the services provided by this dental clinic. 

Adapted from Senasu (2012) 

I feel a sense of loyalty to the services provided by this clinic.  

3.4 Reliability Analysis 
As the pilot research instrument, the reliability tests were carried out with 50 questionnaires 

sampling by the use of Cronbach’s alpha coefficient value resulting for all the variables with higher values 
of 0.90 to 0.95 as shown in table 1.  

Table 5 Reliability testing using Cronbach’s Alpha 
Items Cronbach’s Alpha 

Service Quality 
Physical Structure 
Staff Structure 
Professionalism process 
Interaction process 
Reactivity process 
Administration process 
Outcomes of the service 

0.985 
0.913 
0.892 
0.914 
0.948 
0.951 
0.930 
0.924 

Patient Satisfaction 0.958 
Trust 0.972 
Loyalty 0.972 
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4. RESULTS and DISCUSSION 

Table 6 Hypothesis 1: Quality of dental care service has positive influence on patient satisfaction 
R Square 0.805 
ANOVA Sig. (.000) 

Coefficient 
Model Unstandardized Coefficient 

B 
Standardized Coefficient 

Beta 
Sig 

(Constant) 0.054  0.573 
Structure 0.091 0.084 0.042 
Process 0.507 0.468 0.000 

Outcomes 0.379 0.389 0.000 

As shown in table 6, the quality of dental care service with three dimensions (structure, process and 
outcomes)  has positive influence on patient satisfaction about 80.5%. It means that, if the service quality 
of those dimensions is increased, patient satisfaction will be increased.  According to the unstandardized B 
values of structure (B= 0.091), process (B= 0.507) and the outcomes of the service (B= 0.379), the equation 
of patient satisfaction will be written as; Patient satisfaction= 0.054 + 0.091(Structure)+ 0.507(Process)  + 
0.379(Outcomes).  

From the literature review, the researchers Fenny, Asante and Hansen ( 2014)  reported that the 
Donabedian ‘‘structure–process–outcome’’ conceptual model provides a framework for assessing factors 
influencing patient satisfaction with quality of care.  Furthermore, Donabedian ( 1988)  proposed that 
outcomes of the service quality could show the improvement in the health status of the patients, their 
knowledge as well as their satisfaction with the healthcare services. The finding in this study has also agreed 
with the idea of the relationship for the assessment of the quality of three-part-approach (Structure-process-
outcomes)  which means good structure should promote good process and in turn, good process should 
increase good outcomes (Donabedian, 1998).  

Table 7 Hypothesis 2: Quality of dental care service has positive influence on trust 

R Square 0.769 
ANOVA Sig. (0.000) 

Coefficient 
Model Unstandardized Coefficient 

B 
Standardized Coefficient 

Beta 
Sig 

(Constant) 0.155  0.137 
Structure 0.144 0.131 0.004 
Process 0.478 0.478 0.000 

Outcomes 0.346 0.353 0.000 
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As shown in table 7, the quality of dental care service with three dimensions ( structure, process and 
outcomes)  has positive influence on trust for 76. 9%.  It means that, if the patients have received good 
service quality for those dimensions, those can increase the trust of patients.  Then, according to the 
unstandardized B values of structure (B= 0.022) , process (B= 0.478) and the outcomes of the service (B= 
0. 346) , the equation of trust will be written as Trust =  0. 155 +  0. 144( Structure)  +  0. 478( Process)  + 
0.346(Outcomes). 

This finding supports the statement in previous studies that service quality is an important preliminary 
factor to customer trust ( Coulter and Coulter, 2003)  and then it also suggested that service quality has 
significantly positive influence on trust in their study (Ribbink et al.,2004; Eisingerich & Bell, 2007).  
 
Table 8 Hypothesis 3: Patient satisfaction has positive influence on loyalty 
R Square 0.718 
ANOVA Sig. (0.000) 

Coefficient 
Model Unstandardized Coefficient 

B 
Standardized Coefficient 

Beta 
Sig 

(Constant) 0.284  0.010 
Patient Satisfaction 0.918 0.847 0.000 

 
As shown in table 8, patient satisfaction has positive influence on trust for 71. 8 %.  In other words, if 

the patient satisfaction is increased, the loyalty is increased too.  According to the unstandardized B value 
of patient satisfaction (B= 0.918) , the equation of loyalty will be written as Loyalty= 0.284 + 0.918Patient 
satisfaction. 

 The literature claims that loyalty occurs when the customers are satisfied with the service which make 
them keep purchasing on the products (Hashem & Ali, 2019). Kabu and Soniya (2017) describe that highly 
satisfied customers are more likely to become loyal ones than those who are merely satisfied.  Amin and 
Nasharuddin ( 2013)  confirmed that satisfaction plays in loyalty intention and similarly, patient satisfaction 
has direct impact on patient loyalty (Sutharjana et al., 2013). 

Table 9 Hypothesis 4: Trust has positive influence on loyalty   
R Square 0.765 
ANOVA Sig. (0.000) 

Coefficient 
Model Unstandardized Coefficient 

B 
Standardized Coefficient 

Beta 
Sig 

(Constant) 0.132  0.191 
Trust 0.942 0.875 0.000 
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As shown in table 9, trust has positive influence on loyalty for 76.5%. By the finding of this study, 

it means that if the patient trust is increased, the patient loyalty will be increased as well. The equation of 
loyalty will be as Loyalty = .132+ .942Trust by the unstandardized B value of trust. 

It is consistent with the literature review of Ribbink et al. , (2004)  explaining that trust plays a role 
of influencing factor on loyalty when customers becomes the loyal one of the services received from the 
service provider.  Therefore, this study also highlights the fact the quality of dental care services and the 
service provider must be trusted by the patients to establish loyal customers and revisit the clinics ( Suki, 
2011. 

 

Table 10 Hypothesis 5: Quality of dental care service has positive influence on loyalty 
R Square 0.716 
ANOVA Sig. (0.000) 

Coefficient 
Model Unstandardized Coefficient 

B 
Standardized Coefficient 

Beta 
Sig 

(Constant) 0.088 . 0.480 
Structure 0.170 0.144 0.004 
Process 0.446 0.380 0.000 

Outcomes 0.388 0.368 0.000 

 As shown in table 10, quality of dental care service with three dimensions ( structure, process and 
outcomes)  has positive influence on loyalty.  According to the unstandardized B values of structure ( B= 
0.170), process (B= 0.446) and the outcomes of the service (B= 0.388), the equation of patient satisfaction 
will be written as Loyalty = 0.088 + 0.170 (Structure) + 0.446 (Process) + 0.388 (Outcomes). 

This study infers that the higher the quality of the dental care services, the higher the patient 
loyalty.  The literature claims that loyalty occurs when the customers are satisfied with the service which 
make them keep purchasing on the products (Hashem & Ali, 2019). Amin and Nasharuddin (2013) confirmed 
that satisfaction plays in loyalty intention (Sutharjana et al., 2013). 
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Table 11 Hypothesis 6:  Quality of dental care service, patient satisfaction and trust has positive influence  
              on loyalty 
R Square 0.796 
ANOVA Sig. (0.000) 

Coefficient 
Model Unstandardized 

Coefficient 
B 

Standardized 
Coefficient 

Beta 

Sig 

(Constant) 0.182  0.084 
Service quality of dental care 0.254 0.209 0.000 
Patient satisfaction 0.239 0.221 0.000 
Trust 0.536 0.498 0.000 

 
As shown in table 9, service quality of dental care, patient satisfaction and trust in the model has 

positive influence on loyalty for 79. 6%.  According to the unstandardized B values for service quality of 
dental care (0.254), patient satisfaction (0.239) and trust (0.536), the equation of loyalty will be written as 
Loyalty = 0.182 + 0.254 Service quality + 0.239 Patient satisfaction + 0.536 Trust. 

5. CONCLUSIONS AND RECOMMENDATIONS 

This study provides clear understanding of the quality of dental care service factors influencing 
patient satisfaction, trust and loyalty in dental care service in Yangon, Myanmar.  And, the following 
recommendations from this study will be distributed to the relevant stakeholders such as the dentists, the 
service providers, policy makers of the service industry, service sectors of the government and the future 
researchers.  

First of all, the study shows that quality of dental care service with the dimensions of structure, 
process and outcomes of the service has significant positive influence on patient satisfaction, trust and 
loyalty. Therefore, all of the stakeholders have to make sure that the higher quality of dental care services 
are delivered to the patients in order to achieve patient satisfaction, trust and loyalty. The higher the service 
quality will lead to the higher the patient satisfaction, trust and loyalty respectively. Therefore, the quality 
of dental care service items with physical, staff, professionalism, interaction, reactivity, administration and 
outcomes of the services must be improved in order to achieve patient satisfaction, trust and loyalty. 

Among the dimension of structure, process and outcomes concerning with the quality of dental 
care service, the study shows that process is the most significant factor with patient satisfaction, trust and 
loyalty.  Thus, it can be assumed that the four factors relating to the process such as professionalism, 
interaction, reactivity and administration are the most important factors on which all of the stakeholders 
are required to focus for the achievement of patient satisfaction, trust and loyalty.  In other words, the 
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higher the quality of process in delivering dental care services, the higher the patient satisfaction, trust and 
loyalty.  

Moreover, patient trust has positively influence on loyalty. Thus, all the stakeholders need to focus 
on how to make sure that the dental care services they have provided are felt secure and reliable by the 
patients, the dentists in the clinic are trusted by the patients, the fees charged are acceptable by the 
patients and then, the patients feel confidence after the treatment. 

Furthermore, patient satisfaction has positively influence on loyalty.  Therefore, it is suggested to 
the stakeholders to measure the quality of dental care services with patient satisfaction. Patient satisfaction 
with the quality of dental care will lead to be the loyal patients by keep purchasing the service constantly 
and consequently, they will feel sense of loyalty for the services, tell the good things about the service, 
recommend friends and family to use the service.  

Therefore, the result of this study can help dental care service providers, the dentists, the service 
providers, policy makers of the service industry, service sectors of the government in Yangon to enhance 
the quality of dental care services, develop patient satisfaction and trust and then, to maintain the loyal 
patients.  Service providers can better understand how various factors of each variables such as service 
quality, patient satisfaction, trust and loyalty affect each other efficiently.  By identifying strength and 
weaknesses of each variable influencing among each other, resources such as facilities, equipment, human 
resources and money can be allocated in enhancing dental care service quality which can lead to the 
advantages of patient satisfaction, trust and loyalty. 

6. FUTURE RESEARCH  

This study puts forward some proposals for the future researchers.  This is because, the present 
study was confined to a single geographical area and hence, its results cannot be generalized to other 
countries.  Moreover, this study focuses on patients from Yangon, and thus, the results may not be 
applicable to other regions.  In future studies, more major cities should be included in region to generalize 
the results.  

Then, the study was limited to a sample of private dental clinics in Yangon, Myanmar and therefore 
it can be developed and applied to other health services.  And, this study only focused on the variable of 
service quality influencing variables patient satisfaction, trust and loyalty.  There might be other variables 
affecting patient satisfaction, trust and loyalty.  Therefore, future researcher may investigate more on 
variables relating to patient satisfaction, trust and loyalty in dental care service for deeper understanding. 
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THE INFLUENCE OF BRAND EXPERIENCE TOWARDS SMARTPHONE REPURCHASE 
INTENTION AMONG SENIOR CONSUMER 

Suvimon Thongtawee* and Sumana Laparojkit** 

ABSTRACT 

The contribution of this study can provide useful information regarding the smartphone context. 
Especially in Thailand since the country is entering an aging society and the number of the senior population 
is growing at an exponential rate. This study occurred according to the question that how seniors can 
distinguish the brand choice in smartphone while all brands have similar functionals in consumer' s 
perspective. And intends to highlight the power in each dimension of brand experience towards smartphone 
repurchase intention among senior consumers.  

The quantitative method is applied in this study. The researcher has collected information from 
400 senior consumers, age 50 or above who already own the smartphone and live in Songkla, Thailand. 
Descriptive statistic and multiple regression analyses have been applied to the data analysis process. The 
results found that five dimensions of brand experience have positively influenced on smartphone 
repurchase intention with the statistical significance at 0.05 levels. The variance of repurchase intention is 
(R2 = 0.416) this result can indicate that 41.60% of prediction power in repurchase intention among senior 

consumers can be explained by the sensory experience (β = 0.241, p = 0.000), affective experience  

(β = 0.187, p = 0.000) follow by behavioral experience (β = 0.170, p = 0.003), intellectual experience  

(β = 0.118, p = 0.032) and social experience (β = 0.110, p = 0.041) respectively. 
Keywords: Brand Experience, Repurchase Intention, Senior Consumer 

1. INTRODUCTION  

 Since, Thailand is entering to aging society the number of senior population in-country is growing 
at an exponential rate and continues growing to more than 20 million in 2035 (Knodel et al., 2015). This 
means out of every three Thai people one will be a senior citizen. Although, the number of the senior 
population continues to be rising this generation cohort seems to be attractive by giving a large size of 
consumer group which continuously increase and generate purchasing power that equivalent to 25 percent 
of total consumer expenditure that will pose new challenges and opportunities for businesses (SCB EIC, 
2015). As we know consumer repurchase intention for a brand is considering extremely valuable because 
retain loyal consumers can make more profit to businesses in the long run rather than acquiring new 
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customers particularly in durable goods because these products involve in large profit margin which refers 
to smartphone in this study (Azize, Cemal & Hakan, 2012).  

However, according to several studies in smartphone market in Thailand revealed product feature 
and innovation is not enough to attract consumer intention due to the technological development (Ardyan 
et al., 2016; Leelakulthanit & Hongcharu, 2012; Rahim et al., 2016; Thokchom, 2012) functional and benefit 
attribute is the basic component that brand should provide to consumers and this feature is similar in 
consumers’ perspective (Ebrahim et al., 2016). For the reasons mentioned above, this study occurred 
regarding the question that how senior consumers distinguish the brand choices in smartphone products 
while all brands have similar functionals. For example, every smartphone brand can take a photo, recording 
the video or can be listening to music and so on, which hardly seen the difference in the senior consumer 
sense. Especially, in the past two years, the report from Canalys (2019) stated several new players of 
smartphone brands have entered into the market and made the smartphone market in Thailand more 
intense.  

2. LITERATURE REVIEW  

In the past decade, business have competed with the functional and utilitarian attribute as a result 
products become commodities and has no difference in consumer perception which in turn, the lack of 
competitive advantage and increasing of price war in market (Aaker, 2014; Kotler & Armstrong, 2012; Pine & 
Gilmore, 1998). The traditional marketing which focuses only functional and benefits attribute are become 
obsolete as the consequence from many factors constantly changes in the marketing environment and 
stimulate change in consumer behavior (Schmitt, 1999). At that point, the emergence of experience 
marketing emerged and has extended the role of brand management (Schmitt, 2010). 

Dimensions of Brand experience 
Experience arises when a consumer interacts with a brand and this interaction can be direct or 

indirect. The direct experience caused by the consumption or trail and indirect experience occurs when 
consumers are searching for information through multi-channels of brand communication and the result of 
that interaction is stored in their memory. These memories developed in subjective and internal in five 
senses of experience: sensorial, emotional, thinking as an input to behavioral act and social community 
response. Consumer engages with a brand in holistic nature and involves with brand in all stages of brand 
contact points (Schmitt, 2010). The more brand can evoke in multiple experience dimensions the higher 
overall scale that consumer's satisfaction on brand and brand experience appears to be a stronger indicator 
of actual buying behavior (Brakus et al., 2009). 
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Repurchase intention 
 Repurchase intention is defined as consumer’s motivation for repeating the behavior of buying the 
same brand again according to Bojei and Hoo (2012) repurchase intention is similar with purchase intention 
except the element of experience which refer to current use and found this variable has partially mediated 
the relationship between brand equity and future’s purchase intention in the context of smartphone 
market. Similar to Holbook and Hirschan (1998) stated that experiential values created by consumer 
consumption, consumers’ general assessment of a product or attitude towards a brand combine with the  
external environment such as packaging, marketing communication, in-store interactions, sale 
representatives, events (Brakus et al., 2009) that stimulating factors and may viewed as a perceptual 
response involving a subjective judgment for what they might want to purchase in the future (Morwitz, 
2012). Hence, this part will explain the relationship in each dimension of brand experience more specifically 
in the smartphone brand as follows. 

The relationship between sensory (senses) experience and smartphone repurchase intention 
among senior consumer 

In smartphone context sensory involved in three senses of experience includes sight, sound, and 
touch. Prior study among senior consumers age (50+) in the UK suggested appearance, weight, screen size 
and a screen resolution of the smartphone are the factors that senior consumer take consideration when 
they want to adopt smartphone due to physical change when older especially eyesight 
(Pheeraphuttharangkoon, 2015) the large screen size, screen resolution, appearance, weight, and material 
used on smartphone can create feeling and memorable experience (Ebrahim et al., 2016). Moreover, visual 
stimulation that often exposes through advertising, design, and style such as color, lighting and graphics 
play a role to clarifying brand identity and brand image (Hultén, 2017) Thus, sensory experience can generate 
the value in consumers' perspective and affect to consumer behavior (Pine and Gilmore, 1998). 

The relationship between affective (feel) experience and smartphone repurchase intention 
among senior consumer 

Affective experience dimension the emotional has been proposed as an important dimension in 
smartphone context. Perceived enjoyment has a positive influence on behavior intention in smartphone 
adoption among silver surfer which refer to consumer age 50+ (Pheeraphuttharangkoon, 2015; KY Hui, 2016) 
enjoy the experience from the multi-media features of the brand can generate a positive mood. When a 
senior consumer interacts with a smartphone can generate positive feeling in smartphone brand experience. 
Hence, brand love and trust constructs when consumers satisfied with brand in emotional level a deep 
feeling of connections between brand and consumer can create positive brand attitude, brand satisfaction 
and brand involvement thus emotional banding can be a facilitator of brand loyalty and positive in word-
of-mouth (Carrol and Ahuvia, 2006). 

 
 



 INTERNATIONAL BUSINESS MANAGEMENT RESEARCH CONFERENCE 
 

 

 Page 35  
  

IBMRC 

The relationship between intellectual (think) experience and smartphone repurchase 
intention among senior consumer 
 This part of the experience can explain by how consumers relate to the technology available in 
smartphone brands. For example, the benefits of smartphone brand experience occur when senior 
consumer used of the camera, or the applications that can encourage and promote health and well-being 
benefits, or reduce isolation problem when senior using a smartphone for video calling to friends and family 
these experiences appealed to intellectual that brand can provide to senior consumers.  Affective (think) 
experience occurred when a person simultaneously associated with emotional (pleasure, fun, and 
enjoyments) and cognitive that involved in logic or utilitarian benefits. Thus, theses two-dimension value 
both hedonic and utilitarian are important to generate overall attitude toward the brand and generate 
behavioral outcome such as purchase intention (Voss et al., 2003).  

The relationship between behavioral (act) experience and smartphone repurchase intention 
among senior consumer 
 Behavioral experience focuses on lifestyles this experience must be appropriate to consumer 
lifestyles.  The elderly are more accepting of technology such as smartphones as they perceive the value 
of smartphone benefits that make their life more comfortable. Apart from communication to maintain their 
relationship between friends and family, the benefits from entertainment activities for example multimedia 
contents, music and gaming from smartphone can reduce the stress and stimulating cognitive functional 
(Kwon, S., 2017; Plaza et al., 2011) even health applications that can convince and motivate the elderly to 
keep moving and exercise. Thus, consumer's behavioral experience in high-tech brand form by a positive 
attitude towards accepting the new actions and behaviors (Davis, 1989) and this direct experience are more 
remain in individual memory. 

The relationship between social (related) experience and smartphone repurchase intention 
among senior consumer 
 In smartphone brands, consumers view this social experience as a sense of belonging to 
communities they are sharing the same interesting between members and that participants can create 
brand community and relationships among their group that inducing several subjective and behavioral 
responses (Brakus et al., 2009). Social influence plays a pivotal role among senior consumers they feel 
relating to a reference group or the person who are close and important to them such as family, friends or 
their close peers are convincing them to use a smartphone (Pheeraphuttharangkoon, 2015) or use social 
media (Thongpithukwong, 2017). It demonstrates that the older the consumers are the stronger they would 
feel about their belongings and social status.  
 Based on the literature review and previous related studies. Thereby, the following hypotheses 
is proposed; 
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H1: Sensory experience has a positive influence on smartphone repurchase intention among senior 
consumers. 

H2: Affective experience has a positive influence on smartphone repurchase intention among senior 
consumers. 

H3: Intellectual experience has a positive influence on smartphone repurchase intention among 
senior consumers.   

H4: Behavioral experience has a positive influence on smartphone repurchase intention among 
senior consumers.   

H5: Social experience has a positive influence on smartphone repurchase intention among senior 
consumers.   

3. METHODOLOGY  

The quantitative method applied in this study and used questionnaire for collected the information 
from respondents. Based on purposive sampling this study aims to investigate brand experience among 
senior consumers by specific the respondents age 50 or above who already own the smartphone and live 
in Songkla, Thailand. The sample size applied Taro Yamane's (1973) method to calculate the number of 
respondents and used the total number of Songkla aging population from Thailand Official Statistics 
Registration System. 

n =
390,388

1 + 390,388 (0.05)2
 

n =  399.99 

 
 Thus, the sample size was 400. 

Questionnaire design 
The questionnaire consist of two sections, the first section is a multiple-choice questionnaire 

include demographic profile and the list of smartphone brands that respondents currently use. The second 
section is a Likert-scale question the 15 items that consist of five dimensions of the brand experience scale 
include sensory, affective, intellectual, behavioral and social experience adopted from Brakus et al., (2009), 
Ebrahim et al., 2016 and Chang & Chieng (2006). Last, 3 items of repurchase intention were taken from 
Sebopa (2016). All the items of brand experience and repurchase intention were evaluated by 5 point Likert 
scale (disagree = 1 to strongly agree = 5).  

Research Instrument 
  SPSS software has been used to analyze the data. First, scale measurement the Cronbach's alpha 
is a tool for measuring scale based on Hair et al., (2003) criteria a Cronbach’s alpha value greater than 0.70 
is a set of appropriate index to indicate that the items are reliability and validity. Second, descriptive 
statistics used to describe a large amount of data such as demographics (gender, age, monthly income) and 
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smartphone brand that seniors currently use evaluated in terms of percentage. Last, multiple regression 
applied in this study to test the hypotheses and examine the predictive strength (Aguinis, 1995) in each 
dimension of brand experience (independent variables) that can effects to smartphone repurchase intention 
among senior consumer (dependent variable).  

4. DATA ANALYSIS AND RESULT  

   Reliability result 
   Pre- test of 30 questionnaires, the value of Cronbach's Alpha greater than 0. 70 were accepted, 18 
items were reached the appropriate level of reliability tested and the result shown in the table below.  

TABLE 1 Reliability result 

Scale   Number or Items Cronbach’s Alpha Coefficient 

Sensory experience    3   .870 
Affective experience    3   .843 
Intellectual experience    3   .868 
Behavioral experience    3   .887 
Social experience    3   .944 

Repurchase intention     3   .940 

   Descriptive data 
 The respondents were female 50.8 percentage, and male 49.2 percentage, the majority of 
respondents are a group of 50 – 60 years old accounted for 59.5 percent. Half of all respondents 50.6 
percentage had income in the range between 10,000 – 29,999 Baht. 
  Smartphone brand usage among senior consumer  

Top 3 smartphone brands are Samsung accounted for 42.3 percent (169 respondents), Huawei 20.5 
percentage and Oppo 18.3 percentage. Follow by Apple iPhone 11.3 percentage and Vivo 5.5 percentage 
details presented as table below. 

TABLE 2 Smartphone brand usage among senior consumer 

Brand    Frequency (n = 400)  Percentage (%) 

 Samsung    169    42.3 
 Huawei         82    20.5 
 Oppo         73    18.3 

Apple iPhone      45    11.3 
Vivo       22      5.4 
Xiaomi           5      1.2 
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LG           1      0.2 
HTC           1      0.2 
Others           2      0.5 

Total     400    100 

 According to table 3, the results of multiple regression analysis revealed that all five dimensions 
of brand experience have a statistically significant relationship towards repurchase intention with statistical 

significance at 0.05 levels. Sensory (β = 0.241, p = 0.000) and affective (β = 0.187, p = 0.000) have strongest 

influence on repurchase intention follow by behavioral (β = 0.170, p = 0.003), intellectual (β = 0.118, p = 

0.032) and social (β = 0.110, p = 0.041). Therefore, five dimensions of brand experience have a positive 
influence on smartphone repurchase intention among senior consumers. The variance of repurchase 
intention is (R2 = 0.416) this result can indicate that 41.60% of the variation in repurchase intention among 
senior consumers can be predicted by brand experience. And the minimum tolerance value is 0.462 that 
greater than 0.10 and the maximum of VIF value is 2.162 that less than 5 which means there is no 
multicollinearity among five independent variables in this study (Hair et al., 2006). 

TABLE 3 Result of Multiple Regression Analysis  

Variable  
Unstandardized 
    Coefficients 
     b            Std. Error 

Standardized 
Coefficients 
     Beta 

 
 

t 

 
 

Sig. 

Collinearity Statistics 
 

Tolerance       VIF 
Constant 0.366 0.252  1.451 0.147   
Sense 
experience (X1) 

 0.306 0.062     0.241 4.909 0.000**    0.613 1.631 

Affective 
experience (X2) 

 0.269 0.076    0.187 3.562 0.000**    0.537 1.861 

Intellectual 
experience (X3) 

 0.160 0.074     0.118 2.155 0.032*    0.498    2.010 

Behavioral 
experience (X4) 

0.215 0.071    0.170 3.012 0.003*  0.462 2.162 

Social 
experience (X5) 

 0.130 0.063     0.110 2.047 0.041*    0.517 1.933 

R = 0.645 R2 = 0.416 SEE = 0.566 F = 56.233 Sig. 0.000** 
*p < 0.05, **p < 0.01 
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    (β = 0.241, sig = 0.000)    
                

                  (β = 0.187, sig = 0.000) 
        

                    (β = 0.118, sig = 0.032) 
                 

        (β = 0.170, sig = 0.003) 
                                                          
    (β = 0.110, sig = 0.041) 
                                             
 
     

Figure 1. Hypotheses results 

Discussion 
Even though, all five dimensions of brand experience have significant relationship toward 

smartphone repurchase intention among senior consumers. However, brands need to prioritize each 
dimension of brand experience carefully because each dimension has the difference ability to attract 
consumers in a different way. Sensory and affective experience can be described as hedonic value and had 
a profound impact on senior consumers judgment towards repurchase the brand because sensory created 
brand identities, enhancing brand image (Schmitt, 1999) and play an important role in satisfying emotional 
which can refer to "This brand is interesting in a sensory way (visually, sound, touch)". Moreover, a deep 
feeling connection between smartphone brand created brand trust which can refer to “I feel peace of mind 
with no worries using this brand” in this study. These results support to Carrol and Ahuvia (2006) stated 
emotional branding can facilitate brand loyalty. Essentially, sense and emotional are the strongest profound 
engagement of consumers with a brand in the long-term commitment. This engagement established from 
trust and developed as a holistic emotional experience that goes beyond satisfaction on the benefits 
(Morrison and Crane, 2007). Consistent to Brakus, Schmitt, and Zhang (2007) indicate that experience feature 
affect consumer judgments because many products in the market today have similar functionality, so there 
are alternative way to create product differentiation in consumer perspective specifically in the situations 
that both products are functional represent, then the experiential attribute of (sensory or emotional) can 
compensate for inferior of utilities or functionality options when it comes to the context that needs to be 
decided.  

 

Sensory experience 

Affective experience 

Intellectual experience 

Behavioral experience 

Social experience 

Repurchase 
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Beside, hedonic value (senses and feel experience) the innovation technology in smartphone that 
can help seniors to live their life more comfortable (behavioral) in the same time the intellectual experience 
(think) that can provide the solutions to solve their particular problems are also important as well. These 
two dimensions of experience can generate brand satisfaction that smartphone brand should not be 
neglect. Finally, social experience which refers to family, friends and peers the person who are close to 
them have influence in decision process and this participate can generate brand community (Brakus et al., 
2009). 

Therefore, the evidence in this study can be concluded that among five dimensions which 
dimension can affect smartphone repurchase intention among senior consumers in Songkla can be 
prioritized as follows sensory (senses), affective (feel), behavioral (act), intellectual (think) and social (relate) 
experience respectively.    

5. CONCLUSIONS AND RECOMMENDATIONS  

The key idea is to harmonious experience all across multiple customer touchpoints and channels 
by mixing and matching communication options (Keller, 2016) especially in modern days there are many 
communication tools and channels that require the skillful marketers to combine and blend the different 
and diverse variety of touchpoints to ensure that all communication tools are seamless and can deliver 
consistently messages to target consumers in order to create memorable, enjoyable, persuasive experiences 
and generate behavior outcome which refer to purchase intention or repurchase intention to the brand. It 
is essential for the brand to understand the five dimensions of brand experience clearly and how to develop 
and contribute these dimensions based on the consumer perspective and a notable smartphone brand 
should prioritize each dimension of experience in accordance with the target customers as well. 
Noteworthy, and keep that in mind many more experiential value aspects came from the interaction 
between brand and customers.  

This study attempted to gain a better understanding of each dimension of brand experience 
specifically in senior consumers' perspectives toward smartphone brands. However, there was a scarcity of 
research regarding brand experience especially in developing countries. According to a review and future 
directions of brand experience research from Khan, I., & Rahman, Z. (2015), there are 11 studies regarding 
brand experience, accounted only 15 percent if compared to developed countries the major contribution 
in brand experience field. There was a lack of conceptual framework of brand experience to understand 
the antecedents and consequences of brand experience. Because difference product categories can 
generate different results and most importantly difference consumer groups may generate different 
characteristics as well. Therefore, it is crucial to understand specific characteristics among consumer groups 
towards a specific product. This useful knowledge can help brands to determine marketing strategies and 
select the right tools to communicate and generate brand experience to develop a sustainable competitive 
advantage (Gonzalez, Val, Justel & Iriarte, 2016). 



 INTERNATIONAL BUSINESS MANAGEMENT RESEARCH CONFERENCE 
 

 

 Page 41  
  

IBMRC 

REFERENCES 

Aaker, D. A. (2014). Aaker on Branding 20: Principles that Drive Success. New York: Morgan James 
Publishing.  

Aguinis, H. (1995). Statistical Power with Moderated Multiple Regression in Management Research. Journal 
of Management, 21(6), 1141-1158. 

Azize, Ş., Cemal, Z., & Hakan, K. (2012). Does Brand Communication Increase Brand Trust? The Empirical 
Research on Global Mobile Phone Brands. Procedia - Social And Behavioral Sciences, 58,  
1361-1369.  

Ardyan, E., Kurnianingsih, H., Rahmawan, G., & Wibisono, U. (2016). Enhancing Brand Experience along with 
Emotional Attachment Towards Trust and Brand Loyalty. Jurnal Manajemen Dan Kewirausahaan, 
18(1), 33-44.  

Bojei, J. & Hoo, W. (2012). Brand Equity and Current Use as the New Horizon for Repurchase Intention of 
Smartphone. International Journal of Business and Society, 13(33-48). 

Brakus, J., Schmitt, B. and Zhang, S. (2007). Experiential attributes and consumer judgments. Handbook on 
Brand and Experience Management: The Role of Agriculture in Poverty Reduction. 

Brakus, J., Schmitt, B., & Zarantonello, L. (2009). Brand Experience: What Is It? How Is It Measured? Does It 
Affect Loyalty?. Journal Of Marketing, 73(3), 52-68.  

Carroll, B., & Ahuvia, A. (2006). Some antecedents and outcomes of brand love. Marketing Letters, 17(2), 
79-89.  

Chang PL, Chieng MH (2006) Building consumer-brand relationship: a cross-cultural experiential view. 
Psychology & Marketing, 23(11), 927-959. 

Ebrahim, R., Ghoneim, A., Irani, Z., & Fan, Y. (2016). A brand Preference and Repurchase Intention Model: 
The Role of Consumer Experience. Journal Of Marketing Management, 32(13-14), 1230-1259. 

Davis, F. (1989). Perceived Usefulness, Perceived Ease of Use, and User Acceptance of Information 
Technology. MIS Quarterly, 13(3), 319.  

Gonzalez, I., Val, E., Justel, D., & Iriarte, I. (2016). A Framework for Innovation Opportunity Identification 
Based on Brand Experience. In INTERNATIONAL DESIGN CONFERENCE - DESIGN 2016. Dubrovnik - 
Croatia. 

Hair, JF, Bush, RP & Ortinau, DJ, (2003), Marketing research: Within a changing information environment (2nd 
ed.). New York: McGraw-Hill/ Irwin.  

Holbrook, M., & Hirschman, E. (1982). The Experiential Aspects of Consumption: Consumer Fantasies, 
Feelings, and Fun. Journal Of Consumer Research, 9(2), 132.    

Hultén, B. (2017). Branding by the five senses: A sensory branding framework. Journal Of Brand 
Strategy, 6(3), 1-12. 

Hutchinson, J., & Lynch, J. (1991). Memory and Decision Making. Retrieved from 
https://www.researchgate.net/profile/John_Lynch6/publication/246803611_Memory_and_Decision
_Making/links/00b7d52bca4b398c7a000000/Memory-and-Decision-Making.pdf 



 INTERNATIONAL BUSINESS MANAGEMENT RESEARCH CONFERENCE 
 

 

 Page 42  
  

IBMRC 

Kam Yong, Hui. (2016). Determinants of Smartphone Adoption Among Older Adults in Malaysia (Master-
Thesis, TUNKU ABDUL RAHMAN UNIVERSITY).  

Keller, K. (2016). Unlocking the Power of Integrated Marketing Communications: How Integrated Is Your 
IMC Program?. Journal of Advertising, 45(3), 286-301. 

Khan, I., & Rahman, Z. (2015). A review and future directions of brand experience research. International 
Strategic Management Review, 3(1-2), 1-14.  

Knodel, J., Teerawichitchainan, B., Prachuabmoh, V., & Pothisiri, W. (2015). "The situation of Thailand’s 
older population: An update based on the 2014 Survey of Older Persons in Thailand." Research 
Collection School of Social Sciences. Paper 1948. Retrieved from 
https://ink.library.smu.edu.sg/soss_research/1948 

Kotler, P., & Armstrong, G. (2012). Principles of marketing. Boston: Pearson Prentice Hall. 
Kwon, S. (2017). Gerontechnology : research, practice, and principle in the field of technology and aging. 

New York: Springer Publishing Company, LLC. 
Leelakulthanit, O., & Hongcharu, B. (2012). Factors Influencing Smartphone Repurchase. Journal Of 

Business & Economics Research (JBER), 10(11), 623. 
Morrison, S., & Crane, F. (2007). Building the service brand by creating and managing an emotional brand 

experience. Journal Of Brand Management, 14(5), 410-421.  
Morwitz, V. (2012). Consumers' Purchase Intentions and their Behavior. Foundations And Trends® In 

Marketing, 7(3), 181-230.  
Pine, B. J.; Gilmore, J. (1998). Welcome to the Experience Economy, Harvard Business Review, 

July – August, 97–105. 
Plaza, I., Martín, L., Martin, S., & Medrano, C. (2011). Mobile applications in an aging society: Status and 

trends. Journal Of Systems And Software, 84(11), 1977-1988.                 
Rahim, A., Safin, S., Kheng, L., Abas, N., & Ali, S. (2016). Factors Influencing Purchasing Intention of 

Smartphone among University Students. Procedia Economics And Finance, 37, 245-253. 
Pheeraphuttharangkoon, S. (2015). The Adoption, Use and Diffusion of Smartphones among Adults over 

Fifty in the UK (Doctoral-Thesis, University of Hertfordshire). 
Sebopa, BC. (2016). Experiential marketing as a predictor of repurchase intentions of Smartphones 

amongst youth in South Africa (Master's Thesis, University of the Witwatersrand). 
Schmitt, B. (1999). Experiential Marketing. Journal Of Marketing Management, 15(1-3), 53-67.  
Schmitt, B. (2010). Experience Marketing: Concepts, Frameworks and Consumer Insights, Foundations and 

Trends® in Marketing, 5(2), 55–112.  
Staying ahead of Thailand’s graying society. (2015). Economic Intelligence Center. Retrieved from 

http://www.scbeic.com 



 INTERNATIONAL BUSINESS MANAGEMENT RESEARCH CONFERENCE 
 

 

 Page 43  
  

IBMRC 

Thokchom (2012). The Rise of an Apparatgeist : Factors Affecting Bangkok-Based Consumers’ Purchase 
Intention for Smartphones. AU-GSB e-JOURNAL, 5(1). 

Thongpithukwong, S. (2017). Social Media and Thai Baby Boomers: Focus on Needs Satisfied by Social 
Media Usage (Master's Thesis, Ritsumeikan Asia Pacific University). 

Voss, K. E., Spangenberg, E. R., & Grohmann, B. (2003). Measuring the Hedonic and Utilitarian Dimensions of 
Consumer Attitude. Journal of Marketing Research, 40(3), 310–320.  

Yamane, Taro. (1973). Statistics: An Introductory Analysis (3rd ed.). New York: Harper and Row Publication.  

 
 
 



 INTERNATIONAL BUSINESS MANAGEMENT RESEARCH CONFERENCE 
 

 

 Page 44  
  

IBMRC 

VISIT BEHAVIOR AT AMAZON.COM: AN ANALYSIS OF VIEWERS’ DEMOGRAPHICS 
Chatpong Tangmanee *  

ABSTRACT 

Amazon.com has been researched extensively. Yet, empirical studies that have examined viewers’ 
visit behavior together with their demographics are rare. It is a great surprise, given plenty of previous work 
addressing shoppers’ demographics in retail stores. The current study attempts to fill this gap. 

An analysis of 480,069 visit sessions to Amazon.com verifies (1) the visitors spent in average 11.38 
minutes to view approximately 9.67 pages at the website, and (2) the differences of the pageviews and the 
visit duration among the visitors’ four demographic variables (i.e., household size, resident location, whether 
they have kids, and racial background) are statistically significant. 

In addition to theoretical insight into visit behavior at Amazon.com using clickstream panel data, 
online retail practitioners including Amazon may adjust their plan to better fit with their targets. 
Keywords: Visit Behavior, Amazon.com, Viewers, Demographics 

1. INTRODUCTION 

The growth of electronic commerce and online transactions have been evident worldwide.                
It is predicted that online retail revenues may reach 4.88 trillion US dollars in 2021 (Statista, 2017a). In 2017, 
an estimation of 1.66 billion people around the world had purchased products online.  

Amazon.com is one of the top leading online retail stores in the world (Gustafson, 2017). During 
2017, 11 % of online shoppers claim that their online transactions were made once a week using various 
online platforms. The increasing use of mobiles for online retail transactions has been spreading wildly 
(Statista, 2017b). Moreover, Amazon.com reported in 2018 that their sales were up 39% in the second 
quarter, as compared to the same period in the year before (Salinas, 2018). The number of their customers 
was only 200,000 in 2016 but it was one million in 2017. The growth is largely impressive (Levy, 2018). 

For customers’ great acceptance, Amazon has been a research context in a fair number of studies. 
Using panel data from ComScore, Tangmanee (2017a) confirmed that the visitors who made a purchase at 
the end of their visit sessions viewed significantly less number of pages than those who made no purchase. 
Also, the positive connection between pageviews and visit duration have empirically confirmed in Lin, et 
al., (2010) and Tangmanee (2017b). 

Despite the large amount of attention given to study visit behavior in Amazon.com, there is still a 
research opportunity. First, most of empirical research in the past has focused on visitors’ behavior that 
perhaps correlates to their purchase amount. According to Lin, et al., (2010) the correlation between the 

                                                           
*  PhD is an associate professor in Chulalongkorn Business School’s Business Information Technology Division, Department of 

Statistics, Chulalongkorn University, Bangkok, Thailand 



 INTERNATIONAL BUSINESS MANAGEMENT RESEARCH CONFERENCE 
 

 

 Page 45  
  

IBMRC 

visit duration and their purchase amount has been largely depending upon whether the items were search 
or experience goods. Similar findings were reported in Panagiotelis, et al., (2013). Using the three-level 
model to identify three sources of variation in visitors’ length of stay, Danaher, et al., (2006) were able to 
conclude that the visit duration was attributable to all three levels which include the visitor’s demographics, 
the website design and the visit occasion. This work of Danaher, et al., (2006) could be perhaps the first 
empirical research addressing visit behavior in conjunction with visitors’ demographics. Mallapragada, et al., 
(2016) also ascertained later the positive correlation among pageviews, visit duration and basket value.  

Second, certain groups of scholars in the past have successfully identified distinctive clusters of 
visitors to retail websites using their visit behavior.  Based on their purchase horizon and their search 
behavior, Moe (2003) classified visitors to electronic commerce websites into four groups: the direct buying, 
the search/ deliberation, the hedonic browsing and the knowledge building.  Later, Pallant, et al ( 2017) 
confirmed these four groups in Moe ( 2003)  and added the fifth cluster which includes those visitors who 
adopt a tool to arrange their shopping.  Finally, to examine actual behavior of website visit is laborious.  It 
requires multi- party collaboration.  Hence, many researchers avoided measuring actual visit behavior and 
adopted the questionnaire scales which in fact measure only visitors’  perception of their visit, not their 
actual visit behavior.  Such perception of the visit may not validly reflect the actual visit behavior.  Further 
research on correlation between the visit using the perception may have resulted in the unsound 
conclusion, as compared to the actual visit using the clickstream data services such as comScore. Lin (2007) 
examined the length of stay in websites but she used four Likert scales to observe what she called stickiness. 
This is somewhat acceptable; however, the conceptualization of the visit behavior could have been more 
valid if researchers have had access to the record of the actual data including those from clickstream panel 
data services. Even though still much expensive, such data are increasingly available. Clickstream data have 
been known as a rich source of data correctly portraying one’ s online visit behavior.  It allows web 
researchers to assess their pattern of visit including the number of pageviews or the length of stay in the 
given webpage. Chatterjee, et al. (2003) used clickstream data at one sponsored content website to model 
customer response to banner ad exposure.  One of their findings is repeated exposure to banner may 
increase the number of clickthrough, especially when visitors are less prone to the click. It is reasonable to 
assume many pageviews might lead to an online purchase. Should visitors view six consecutive pages, the 
chance they will have online purchase will be 40% (Montgomery, et al., 2004). A recent examination using 
clickstream data at one social commerce website confirmed that ( 1)  rank of actions on the website was 
associated with visitor engagement and ( 2)  situational variables ( i. e. , time of visit or visitor’ s gender)  are 
significantly related to the engagement (Kumar, et al., 2019). For instance, male visitors are engaged less in 
social actions but more on commercial behavior than female counterpart.  

In conclusion, the limitation of previous research examining visit behavior including (1) high expense 
to access to the dataset of actual visit behavior and (2) only few research addressing visitors’ demographics 
( i. e. , household size, or racial background)  in conjunction with their visit behavior ( i. e. , pageviews or visit 
duration)  leads to the opportunity of empirical research.  This is a great surprise, given abundant empirical 
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research addressing buyers’ demographics in the context of general grocery and retail shopping (Carpenter 
& Moore, 2006; Valentino- Devries, et al. , 2012) .  Hence, the current study attempted to use clickstream 
panel data to (1) report visit behavior at Amazon.com and (2) compare the behavior across a set of visitors’ 
demographics (i.e., household size, ethnicity, whether visitors have kids, or resident location). Although we 
attempted to examine correlation between online visit behavior and visitors’  demographics, readers must 
note that such behavior may have been related to their cognition or affection.  Our selection of the 
demographics is neither be exhaustive nor representative.  

2. LITERATURE REVIEW  

Online retail has increased significantly worldwide.  Its sale volume has reached 2. 3 trillion US 
dollars in 2019 and was projected to be 4. 9 trillion in 2021 ( Statista, 2017b) .  The visit sessions at online 
retail websites have been grown substantially ( Pallant, et al. , 2017) .  Although 97% of the visit sessions 
ended with no purchase, they still hold business value for their traffic information.  According to Huang, et 
al. (2015), the longer the stay is, the more likely the visitors will revisit the websites. 

Amazon.com has been one of the most well-known retail websites. Established as a bookstore in 
1955 and going online in 1994, Amazon has expanded its business to cover other retail items including 
makeups or electronic appliances, earning high ranks among the world’ s top leading online retail stores 
(Statista, 2017a). It went from one million US dollars in sales in 2016 to ten billion in 2018, while competitors 
such as Walmart grew only five billion during the same years ( Salinas, 2018) .  The majority of Amazon’ s 
revenues have been from retail product sales, retail subscription services including Amazon Prime or AWA, 
and electronic book reading machine ( i.e. , Amazon Kindle) .  Its revenue in 2022 is predicted to reach 356 
billion US dollars (Statista, 2019). In 2016, one visitor to Amazon.com would spend 6.3 minutes in average 
to visit the website for approximately 9. 8 pages ( Similarweb, 2016) .  Obviously, all figures reflect the 
remarkable success of Amazon.  

The visitor’ s behavior at retail websites including Amazon has been the focal interest among 
researchers. The behavior mainly include the visit duration or the pageview. For the great amount of interest 
in these two types of visit behavior, there have been two streams of empirical research.  The first one has 
concentrated on examining correlation between the two visit variables while the second has a focus on 
clustering the visitors based mainly on their online visit behavior. 

Past research has confirmed positive correlation between pageviews and visit duration ( Danaher, 
et al. , 2007; Mallapragada, et al. , 2016; Xu, et al. , 2018) .  Basically, the longer the visitors stay, the more 
pages they visit, and vice versa.  Not only is the pageview positively related to the visit duration, it is also 
correlated to whether visitors decided to make an online purchase or how much their purchase is 
(Mallapragada, et al. , 2016). Tangmanee (2017a) and Lin, et al. (2010) also confirmed that the correlation 
between the two behavior is moderated through whether the product is search or experienced items or 
whether the visit ends with payment. To draw visitors’ attend to have a long stay of visit, their perception 
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of the visit quality ( e. g. , content quality or service value)  is essential ( Huang, et al. , 2015) .  However, the 
length of the visit was often measured by the visitor’s perception, not the actual visit duration.  

Both of the pageview and the visit duration are important to electronic business because they 
often contribute to expensive transactions (Danaher, et al., 2007; Danaher, et al., 2006). Using an experiment, 
Danaher and Mullarkey (2003) discovered that the visit duration significantly led to recognition or recall of 
advertising on the pages they visited.  Moo and Fader ( 2004)  also confirmed the positive relationship 
between the pageviews and the visit duration using data from clickstream panel services.  In addition, 
Panagiotelis, et al.  ( 2013)  adopted the econometric analysis to confirm the purchase volume at Amazon 
being a function of the pageviews and the visit duration.  

In addition to research investigating association between pageviews and visit duration, the second 
research stream has used these two variables together with others to arrange visitors into distinctive clusters 
(Pallant, et al., 2017; Moo, 2003). The findings has helped online practitioners to be able to satisfy different 
needs from the distinctive groups.  Moo ( 2003)  developed and tested her typology of online store visits 
using clickstream panel data. Based on visit behavior and purchase horizon, the visitors were classified into 
four groups:  the direct buying, the hedonic browsing, the knowledge building and the search or liberation. 
The first group, for example, could have been the online business’ primary target group since they make a 
purchase directly. Later, Pallant, el al., (2017) replicated Moo’s (2003) study. Not only did they reconfirm 
the four clusters previously found in Moo (2003), they discovered the fifth group and labelled it as the cart-
only group. Although members in the fifth one may not make a purchase at the end of their visit sessions, 
they still use the cart to arrange their shopping items. 

Although the two research streams have notably advanced our knowledge on visit behavior in 
retail websites, there is an overlooked area of empirical research. It is the analysis of visitors’ demographics 
in conjunction with their visit behavior. Basically, one’s behavior depends on his or her personal background 
(Carpenter & Moore, 2006; Webber, et al., 2010). In order to increase sale volume, online retail practitioners 
may offer the same item at different prices to targets after estimating their residential locations (Valentino-
Devries, et al. , 2012) .  The offer is much practical since customers in distinctive locations are sensitive to 
price offer differently. In fact, there has been growing interest in spatial distribution of online shoppers and 
their visit behavior ( Weltevreden, et al. , 2008) .  Also, racial background affects customers’  choices of US 
grocery significantly (Carpenter & Moore, 2006). In the same study, an average size of US household is found 
to have positive relation to grocery shopping at a superstore and a warehouse club.  This very much 
replicated what Klecka, et al. (2004) found in their qualitative work. In short, such evidence on critical role 
of customer’ s demographics on retail shopping could provide justification to investigate the four 
demographic in the current study ( i.e. , household size, families with kids, ethnic background, and resident 
location) .  Therefore, it is fairly acceptable to examine the visit behavior at Amazon.com across these four 
major demographics. In addition, using panel data on browsing behavior, Goel, et al., (2012) discovered that 
Caucasian visitors browsed the higher number of webpages than did Hispanic or other colored visitors. Yet, 
their findings were based on the browsing behavior in general websites, not specific visit behavior in 
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Amazon. com.  Based on a survey, the visitors with children are more likely to buy cloth online than those 
with no, or only one, child (Kim & Kim, 2004).  

There are only few publications addressing retail website visit behavior in view of demographics of 
the visitors.  Using clickstream panel data, Danaher, et al.  ( 2006)  discovered that old people and woman 
visit retail websites for a relatively long duration.  In addition, websites with heavy advertisement result in 
short visit duration; yet, this is not the case for old visitors ( Danaher, et al. , 2006, p.  182) .  Choosing one 
automotive website as a research context, Bucklin and Sismeiro ( 2003)  confirmed that visit duration was 
associated with visit behavior in previously- visited webpages.  In other words, should visitors have visited 
several pages ( i. e. , their visit is deep) , they would have increasingly long duration of their stay in the 
subsequent pages. That is, the more pages they have visited, the longer their visit duration would be.  

As a result, we intended to explore pageviews and visit duration in conjunction with the visitors’ 
four demographic variables.  Specifically, we compared the pageviews and the visit duration ( 1)  between 
two sizes of their household, (2) between whether or not the visitors have children, (3) between whether 
or not the visitors have Caucasian background and (4) among four main locations of the visitor residences. 
Note that we make no claim in which the four selected demographic details represent the key personal 
data.  Otherwise, we would have included visitors’  life styles.  Nonetheless, we were suggested by the 
dataset for which we opted from the comScore services.  The detail of the services will be in the research 
methodology section.  

3. RESEARCH METHODOLOGY 

In this section, we explain how we fulfilled the study’ s objectives.  There are data manipulation 
and data analysis. 

3.1 Data manipulation 
To compare the pageviews and the visit duration across demographics of Amazon visitors, we 

obtained session- level household panel data from the 2016 ComScore web behavior project which is 
subscribed by Chulalongkorn university’s business school. This allows us to download the visit behavior at 
Amazon for our research project. According to comScore’s statements, all visits to Amazon.com were made 
through many types of computers including desktops, laptops, or tablets.  Excluded from the dataset are 
the visits using mobiles. 

We extracted the data from January 1 to May 31, 2016, resulting in the large set of data with the 
total of 492, 214 visit sessions at Amazon.com.  We further removed the sessions with a visit duration less 
than one minute or with one or less pageview because such a short visit may signify an accidental 
encounter.  This yielded the dataset of 480,069 visit sessions for further analyses. Based on these sessions, 
about 70% of the visitors had associated degrees or less.  6 in 10 were 50 years old or higher.  Almost all 
sessions (99.6%) were made using broadband connection. 
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According to the extracted data from comScore, the household size was transformed into the 
variable with two possible values. The small household size refers to the families with two or less members 
while the large one has three or more members. Similarly, the racial background was recoded to have two 
possible values: Caucasian and Non-Caucasian. Finally, the residential location is classified into four regions 
of the US:  Northeast, Central, South and West.  Hence, each recorded session has the pageviews, the visit 
duration in minutes, the household size, whether the visitors have kids, whether they are Caucasian, and 
their resident location. 

 3.2 Data analysis and hypothesis testing 
 We presented descriptive statistics for two major variables. To compare the pageviews and the visit 
duration between two household sizes, whether or not the visitors have children, and whether or not they 
have Caucasian background, we used the independent t-test. Finally, to compare the two variables across 
four regions of the visitor’s resident location, we used the one-way analysis of variance.  

4. RESULTS 

Descriptive statistics of the pageviews and the visit duration are in Table 1.  From this dataset, 
visitors to Amazon.com visited in average 9.67 pages within the duration of 11.38 minutes. Also in Tables 2 
and 3, the descriptive statistics of the two variables were classified into four demographic variables.  It 
appears from Tables 2 and 3 that the non- Caucasian visitors from the large household size with kids, or 
living in the Northeast visited more pages in average at Amazon than those from the small household, with 
no kids, or with the Caucasian race or residing in the Central, South or West.  Regarding the visit duration, 
the findings in Tables 2 and 3 are in line with the pageview, except the resident locations. The visitors who 
live in the West stay longest at Amazon as compared to the other locations. 

Table 1: Descriptive statistics for pageviews and visit duration (visit sessions = 480,069) 
Variables Mean Standard deviation Skewness Kurtosis 
Pageviews 9.67 15.98 4.664 41.345 
Visit duration (minutes) 11.38 17.32 2.628 8.168 

 
Given that the absolute values of the skewness and the kurtosis statistics in Tables 1, 2, and 3 are 

greater than one, we conclude that the pageviews and the visit duration are not normally distributed. 
Hence, we transformed the pageviews using the logarithm function and the visit duration using the 0. 4-
power function, after which the distribution of the two variables appear normal and the subsequent 
analyses were parametric. 
 To examine if the differences of pageviews ( or that of visit duration)  among four demographic 
variables of the visitors are statistically significant, we performed the t- test and the analysis of variance 
techniques.  Regarding the two sizes of the visitors’  household, the t- statistics for the pageviews is -6.331 
with the p- value of . 000 and that for the visit duration is - 7. 142 with the p- value of . 000, confirming the 
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significant differences of the two variables between two sizes of the visitors’  household.  Based also on 
Tables 2 and 3, those in the large household size viewed higher number of pages and spent longer duration 
of their visit than those in the small size.  

Regarding whether or not the visitors to Amazon. com may have children, the t- statistics for the 
pageviews is - 5. 961 and that for the visit duration is - 4. 319, both with the p- value of . 000.  Hence, the 
differences of the two visit behavior between the visitors with no kid and those with at least one kids are 
significant.  It appears from Tables 2 and 3 that the visitors with no kids visited less number of pages and 
stayed on the website shorter than those with one or more kids.  

Table 2: Descriptive statistics for pageviews, classified by visitors’ demographics 
Variables Values Pageviews 

  Mean Standard 
deviation 

Skewness Kurtosis 

Household size Small  
(visit sessions = 22,287) 

9.51 15.88 5.015 51.324 

 Large 
(visit sessions = 57,782) 

9.80 17.20 4.371 33.148 

Whether they have a 
kid  

No kid 
(visit sessions = 204,079) 

9.38 15.43 4.742 38.496 

 One or more kids  
(visit sessions = 75,990) 

9.87 16.36 4.605 42.781 

Whether they are 
Caucasian  

Yes  
(visit sessions = 356,974) 

9.60 15.84 4.712 40.718 

 No 
(visit sessions = 123,095) 

9.85 16.36 4.530 42.818 

Resident region Northeast  
(visit sessions = 106,267) 

10.12 16.52 4.634 44.784 

 Central 
(visit sessions = 93,869) 

9.19 14.70 4.024 22.849 

 South  
(visit sessions = 170,861) 

9.48 15.39 4.636 37.033 

 West  
(visit sessions = 109,072) 

9.92 17.33 4.956 48.827 

 
Concerning the racial background of Amazon visitors, the t-statistics for the pageviews is 1.583 and 

that for the visit duration is -2.921, both with the p-value of .000. It thus confirms the significant difference 
of the two visit variables between those with the Caucasian race and those with the non- Caucasian 
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background.  According to Tables 2 and 3, the visitors to Amazon with the Caucasian race viewed less 
number of pages and stayed shorter on Amazon than those with the other races.  

Finally, the F statistics to test the differences of the pageviews and the visit duration across four 
resident regions of Amazon visitors are 76. 265 and 303. 763, respectively.  Both have the p- value of . 000, 
confirming the significant differences.  The details in Tables 2 and 3 show that the visitors who live in the 
Northeast viewed the highest number of pages but had the shortest length of visit.  

5. CONCLUSION AND DISCUSSION 

In an attempt to examine visit behavior at Amazon. com in conjunction with their demographics, 
we obtained usable 480,069 visit sessions from comScore during the first half of 2016.  The details of the 
visitors such as their education, age, or their household size appear to tap the major profile of Amazon 
visitors (Lynch & Beck, 2001; Statista, 2017a) .  However, Amazon visitors in the current study seem to have 
a shorter length of visit and less number of pageviews, compared to those in Tangmanee (2017). However, 
our findings of the duration and the visit duration are of the higher values than what was reported in 
Similarweb ( 2016) .  Such inconsistent differences may signify the volatile change of the Amazon visitor’ s 
behavior. Our findings should be therefore used with caution. 

Table 3: Descriptive statistics for visit duration (in minutes), classified by visitors’ demographics 
Variables Values Visit duration 

  Mean Standard 
deviation 

Skewness Kurtosis 

Household size Small  
(visit sessions = 22,287) 

11.24 17.20 2.669 8.516 

 Large 
(visit sessions = 57,782) 

11.51 17.43 2.593 7.881 

Whether they have a 
kid  

No kid 
(visit sessions = 204,079) 

11.25 11.25 2.647 8.394 

 One or more kids  
(visit sessions = 75,990) 

11.49 11.49 2.613 8.004 

Whether they are 
Caucasian 

Yes  
(visit sessions = 56,974) 

11.32 17.24 2.643 8.301 

 No 
(visit sessions = 23,095) 

11.56 17.57 2.584 7.798 

Resident region Northeast  
(visit sessions = 106,267) 

10.70 16.71 2.720 8.890 

 Central 
(visit sessions = 93,869) 

11.10 17.03 2.664 8.423 



 INTERNATIONAL BUSINESS MANAGEMENT RESEARCH CONFERENCE 
 

 

 Page 52  
  

IBMRC 

Variables Values Visit duration 
  Mean Standard 

deviation 
Skewness Kurtosis 

 South  
(visit sessions = 170,861) 

11.28 17.13 2.643 8.357 

 West  
(visit sessions = 109,072) 

12.46 18.38 2.489 7.081 

 
Regarding the household size and whether the visitors have a kid, two confirmations can be derived 

from our findings. First, the increase in the household size will result in the long visit duration and the large 
number of pages viewed at Amazon. Second, the visitors with at least one child appear to visit more pages 
with longer length of stay than those with no child.  These two findings came with no surprise since it is 
fairly common that the large families with many kids may rely more on the services at Amazon than those 
with no kid for their busy schedule.  In their study of grocery shopping, Carpenter and Moore ( 2006) 
discovered that the family size significant affected shoppers’  choice of grocery stores.  For an economic 
issue, families with kids must be more serious than those with no kids when spending money at retail stores 
(Webber, et al., 2010).  

The finding in which non- Caucasian visitors visited more pages and longer visit sessions than did 
Caucasian visitors has led to additional discussion.  Given controversy of racial issues, there are only few 
previous projects addressing them together with the visit behavior at Amazon.  Among them are Klecka, et 
al. ’ s (2004)  research remark and Carpenter and Moore’ s (2006)  empirical work.  While the former used a 
qualitative style to claim that visitors’  racial background could explain about the different amount of 
participation in websites, the latter examined shopping behavior at grocery stores and found that the choice 
of  the stores significantly depends on the customers’ races. Base on rare findings on races and visit behavior 
at Amazon, this is a research opportunity for fellow researchers to pay further attention to this issue. 

For the four different US resident locations ( i. e. , Northeast, Central, South and West) , our data 
analysis confirms two issues.  First, visitors residing in the West, the South, and the Central behave alike in 
terms of visit behavior at Amazon.  Yet, the visitors in the Northeast behave differently from those in the 
three locations. Focusing only on the visitors in these three locations, those in the West had relatively the 
largest number of pageviews and the longest duration of visit, followed by the visitors in the South and 
those in the Central had the smallest number of pageviews and the shortest length of visit.  According to 
this order, Amazon visitors living in the West appear more active than those in the South or in the Central. 
Given no previous work addressing the number of the number of Amazon visitors classified by their resident 
locations, we are unable to offer discussion directly related to our findings.  Nonetheless, our exploration 
into the number of the Internet users in the US shows the comparable amounts of Internet penetration 
across the West, the South, and the Central locations.  Hence, the visitors to Amazon residing in the West 
seem to enjoy the visit the most, followed by those in the South.  This is because those in the West had 
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the largest number of pageviews and the longest visit duration (see Tables 2 and 3) and those in the South 
were in the second order.  The visitors in the Central area may have other choices of retail shopping for 
their shortest visit sessions and smallest pageviews. 

Second, visitors to Amazon who live in the Northeast area appear to have distinctive visit behavior. 
Compared to those in the West, the South and the Central locations, the visitors in the Northeast had the 
largest number of pageviews but their visit duration was shortest. Therefore, we speculate that the visitors 
in the Northeast rushed to visit Amazon to view many pages within the short visit duration. With the limited 
amount of finding in previous work, our discussion regarding the finding must be speculative.  As a result, 
we encourage other researchers to do more empirical studies on this issue.  

Our study do have contributions.  Theoretically, our findings have added to a body of empirical 
work that has addressed Amazon visitors’  demographics and their visit behavior.  Moreover, we have 
confirmed the utility of using the panel data to examine genuine visit behavior on a website.  Practically, 
our findings may assist Amazon marketing department to feasibly locate their targets. Should the long visit 
duration or the large number of pageviews be indicators of successful online retail, Amazon’s prime targets 
should include the non- Caucasian visitors with kids or from a large family living in the West of the US. 
Should Amazon marketers want the targets to have an intense visit (i.e., a short visit duration with the high 
number of pageviews), they should be attentive to visitors residing in the Northeast of the US. 

Similar to other research, the current study has few limitations, one of which is from its scope. 
Specifically, we have examined visit behavior at Amazon. com using panel data from comScore.  Although 
the findings are reliable and valid to the acceptable degree, we are unable to draw any conclusion on other 
contexts.  This thus urges other researchers to engage in research projects on other retail websites using 
data on a different time interval.  Furthermore, neither did we take into account product categories at 
Amazon nor other variables such as a connection bounce rate or digital literacy.  Different product types 
(e.g., high- or low-involvement products) may inevitably affect visit behavior. This therefore opens for future 
empirical research. 
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MANAGING R&D FOR SERVICE INNOVATION : A CASE OF MULTINATIONAL  
HOTELS GROUPS 

Sawitree Serirungsun * 

ABSTRACT 

A synthesis approach to understand service innovation has been increasingly paid attentions by 
scholars in an innovation study. The concepts and measurements of innovation in services and productions 
should be integrated to understand service innovation. While innovation in manufacturing is largely 
contributed by technology-related departments like production, engineering, design, and, especially 
research and development, innovation in services is frequently organic, emergent and responsive. However, 
this empirical study reveals that service multinational corporations (service MNCs) employ R&D processes 
to induce innovations in their services, in a way not so different from those in manufacturing. A multiple-
cases study was employed to examine management of R&D in three multinational hotels groups, including 
InterContinental Hotels Group (IHG), Accor and Marriott. In-depth interviews with top management at 
headquarter (HQ), Regional HQs, and affiliated hotels in the UK, France, Hong Kong and Thailand were 
conducted. The findings show that the multinational hotels groups organise R&D processes, which can be 
coined as life-size experimentations, to create new standard operating procedures (hereafter referred to as 
standards) that underlie new services offerings of the hotels. The new standards are systematically 
developed by the project team consisting of members from the corporate offices and affiliated hotels. 
Then, the new standards are tested in selected affiliated hotels with real customers and in real environment. 
After the standards are modified according to feedback, a large-scale launch to affiliated hotels dispersed 
across the world occurs. These R&D processes are non-linear i.e., phases are overlapping. 
Keywords:  R&D Activities, Service Innovation, Life- Size Experimentation, Standard Operating Procedures, 
Hotel 

1. INTRODUCTION 

 Innovation is an important factor for service multinationals to win in the global marketplace where 
the rapid pace of change and highly competitive environment exists (Kanter, 1990, Trott, 2002, Kotabe & 
Helsen, 2001). Therefore, innovation in services or service innovation has been increasingly significant for 
practitioners and academic researchers. Service innovation has been studied through three different 
approaches by scholars in innovation. The three approaches include assimilation, demarcation and synthesis 
approach. With an assimilation approach, scholars understand and measure service innovation through 
concepts and measurement methods developed for manufacturing. On the contrary, scholars employ a 
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demarcation approach that novel theories and instruments are required to understand and study service 
innovation. Nevertheless, these two approaches have been challenged by a synthesis approach that service 
innovation needs complementarity and convergence of service and material goods productions and 
methods. In particular for the hotel business, generally, its nature is an operational service that tends to be 
conservative and not innovative. Without an innovation strategy, R&D department, or IT department;               
if hotels are innovative, the renewals or innovations are small, usually through improvement models and 
learning processes (Sundbo and Gallouj, 2000). However, specifically, multinational hotels, as large firms, 
employ a systematical mechanism to induce innovation, which is based on a synthesis approach. Therefore, 
to support the synthesis approach, this empirical study investigates the use of R&D process to manage 
innovation activities in three multinational hotel groups. Qualitative data was collected from three 
multinational hotels groups, including InterContinental Hotels Group (IHG), Accor and Marriott, by using in-
depth interviews with top management at headquarter (HQ), Regional HQs, and affiliated hotels in the UK, 
France, Hong Kong and Thailand.  
 

2. LITERATURE REVIEW 

Innovation is characterised as a process of change, transformation and commercialisation (Tidd et 
al., 2005). The concept of innovation has been dominated by technological innovation in manufacturing 
sectors. Technological innovation means a process of transforming new ideas into new products, services 
or processes, and successfully commercialising those new outcomes via technological initiation, 
implementation and/or application (Freeman and Soete, 1997). The fast and enormous spread of 
technological innovation demonstrates the notion that technological innovation is vital for firm’s survival 
and growth in this knowledge-based economy (Freeman and Soete, 1997). While technological innovation 
has long been dominating an area of innovation study, service innovation has been gradually rising. 

Services are very heterogeneous as they comprise actions which effect transformations in the state 
of material goods, people themselves, or symbolic material (i.e. information) (Miles, 1993; Illeris, 2007). 
Distinctive characteristics and attributes of services are: the service product is often immaterial, intangible, 
hard-to-store and hard-to-transport (Miles, 1994; Illeris, 2007); it is difficult to demonstrate services in 
advance (Miles, 1994); the service process and product is hard to distinguish and can be seen as the same 
thing because ‘in many cases the product in services is in fact a process: a service package, a set of 
procedures and protocols or an act’ (Gallouj, 2002, p. 40); the provision of services encompasses customer 
involvement, which is also expressed through ‘co-production’, ‘interaction’ or ‘servuction’ as examples 
(Gallouj, 2002, p. 39); and service is usually labour-intensive (Fitzsimmons and Fitzsimmons, 1994, p.30; 
Illeris, 2007, p. 26). 
 Service offering in a hotel is an experience (Knowles, 1996). The experience that guests receive or 
feel during their stay is intangible as it is associated with feelings and emotions (Mullins, 1993). The hotel 
business is a people-oriented service in which employees play a significant role in the quality of service 
delivery (Mullins, 1993). To buy services from hotels, customers have to be present at the premises and 
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participate in the production and delivery processes. Therefore, simultaneous production and consumption 
occurs as guests consume services that they co-produce with representatives of the hotels. Also, hotel 
services are perishable as they cannot be stored and if they are not used they are likely to be wasted. 

Globalisation, and advanced technologies encourage and motivate service firms to offer services 
across many countries (Aharoni, 2002). However, services are difficult to trade internationally because of 
the nature of services. The intangibility of services engenders the difficulty of trading internationally since 
services cannot be exported or imported in the same way as goods (Green et al., 2001). A need of customer 
involvement in service production requires the presence of both the customer and service provider at the 
same time and place (Miles, 1994), which is difficult to trade across countries. The export of services means 
that service firms need to export both services and almost the whole service management system, thereby 
encountering more difficulty when managing the service system internationally (Normann, 2000). 

In general, service innovation is characterised by changing combinations of tangible/intangible 
product innovation and technological/managerial process innovation (Miles, 1993). The combinations tend 
to vary among service firms due to their specific contexts and environments such as firm size, industry and 
specific country. Such innovation in services often involves a technological dimension and managerial 
principles. In particular for hotel services, innovations are few, and tend to be small, often through 
improvements and learning processes (Sundbo & Gallouj, 2000). 

To understand and measure service innovation, Boden and Miles (2000) identify three approaches: 
assimilation, demarcation, and synthesis. For the assimilation approach, services and manufacturing 
innovations are basically similar; therefore, service innovation can be studied according to concepts and 
measurement methods developed for manufacturing. In contrast, the ‘demarcation’ approach states that 
services are highly distinctive. Novel theories and instruments are required to understand and study 
innovation in services. However, for the synthesis approach, instead of the emphasis on one side (service 
or manufacturing), the roles of service and service-like activities are important for production and innovation 
processes across all sectors of the economy. Taken together, Hauknes (1996) elucidates that approaches 
to innovation in services can be grouped into three approaches involving 1) technology based approaches 
(focusing on the role of technology in services); 2) service based approaches (focusing on the peculiarities 
of services and service production); and 3) integrated approaches (stressing on the complementarity and 
convergence of service and material goods production). 
To manage innovation activities, innovation in services is frequently perceived as ‘project development’ 
and ‘ad hoc’ organisation (Sundbo, 1997, Green et al., 2001). Service firms tend to innovate on an ad hoc 
basis, not in permanent R&D departments, except in a few cases in large service firms that have R&D 
departments (Sundbo, 1997). Innovation is often facilitated by the marketing department as it is often 
market driven (Sundbo & Gallouj, 1998). They also mention that innovation can be induced by formalised 
R&D departments or other type of formalised department responsible for innovations. 

At a global scale, an innovation process in MNCs has been dominated by internationalisation of 
R&D (Cantwell, 1995). Porter & Solvell (1998) and Cantwell (1995) present that the main debate of 
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international R&D in literature is to manage R&D regarding either geographical dispersion or global 
integration. According to Boutellier et al. (2000), the basic R&D process of MNCs contains three phases: pre-
project phase, development and market introduction. The phases are separated from each other and 
completely different. The pre-project phase tends to create a good product concept and a manageable 
project. The development phase involves managing a project and prototype. The market-introduction phase 
occurs when R&D results are transferred efficiently to operations and the customer globally. Among those 
phases, the first and second phases are confined within local units or inter-local units that develop a new 
product. The third phase is a truly international one as teams are dispersed all over the world to 
commercialise the new product globally. Nonetheless, innovation outcomes of this process are inherently 
uncertain, given the impossibility of predicting accurately the cost and performance of a new product and 
reaction of customers to it. The whole innovation processes are by no means linear ones. They involve the 
exploration and exploitation of opportunities for new or improve products, processes or services based 
either on technical knowhow, or a change in market demand, or a combination of the two (Pavitt, 2006).  

Bartlett and Ghoshal (2002) present 4 types of innovation process in MNCs. Firstly, for central 
innovation (or Centre-for-Global), innovation is produced at the headquarters (HQ) of MNCs, and distributed 
to other units across the enterprise. Secondly, for local innovation (or Local for Local), local innovations 
are produced to satisfy the needs in various local markets. Thirdly, locally leveraged innovation (or Local 
for Global) explains that local innovations produced by subsidiaries are exploited to create benefits to 
subsidiaries in other areas and even the whole company. Finally, for globally linked innovation (or Global 
for Global), innovation is a result of pooling together the resources and capabilities of many different units 
of the MNCs, including HQ and a number of subsidiaries. 

Especially for the international hotel business, an evolution of standards underlies new service 
offerings. Standards are used as a written reference to instruct staff to perform sequences of actions in 
doing particular tasks (Ahmed, 2001; Becker, 2004; Becker, 2005; Callon, 2002; Nelson & Winter, 1982). MNCs 
employ standards as compulsory and written instructions to direct the actions of subsidiaries in operating 
routines worldwide (Baliga & Jaeger, 1984; Doz & Prahalad, 1984; Ghoshal & Nohria, 1989; Kostova & Roth, 
2002; O'Donnell, 2000). The use of standards allows Service MNCs to attain quality assurance across the 
world (Aharoni, 1996; Blind, 2004; Levitt, 1972; Zeithaml et al., 1988). However, service MNCs change 
standards over time in order to update and /or create new service offerings to customers. 

 

3. METHODOLOGY 

Based on a social constructivist approach, the study implemented a multiple-cases study to 
explore the R&D process for service innovation in service MNCs. A hotel sector was selected due to its 
unique services (i.e. conservative, traditional, people-oriented and less-innovative aspects) differing largely 
from manufacturing. Especially, when the hotel services go global, standardisation has been used to operate 
services across the world. The process of establishing and imposing standardisation offers insights into the 
way multinational hotels groups innovate by putting new ideas into common practice. Data were 
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purposefully collected from three multinational hotel groups and their four hotel chains because they used 
the R&D concept to induce new service standards over time; they were ranked in the top twelve biggest 
multinational hotel groups in the world in 2005; and they have affiliated hotels operating in the UK and 
Thailand as representatives of the Western and Eastern countries respectively, where locations and contexts 
are dissimilar. Table 1 presents cases examined. Fieldwork was conducted in four countries, including the 
UK, Thailand, France and Hong Kong. Thirty-five top and middle managers at the Corporate HQs, Regional 
HQs and seven affiliated hotels were interviewed with an average time of fifty-two minutes. They were 
asked to explain their experiences related to generating innovations in their organisations. Data were sent 
back to interviewees for data validation. Moreover, secondary data were gathered from web sites, annual 
reports of the multinational hotel groups, and trade media. Data saturation occurred when themes and 
patterns emerged. Data from several sources were complementary to explain the specific phenomena. 

Table 1 Cases examined 
Hotel Group Location of 

Headquarter (HQ) 
Hotel Chain/affiliated hotel 

InterContinental 
Hotels Groups 
(IHG) 

UK InterContinental Hotels & Resorts  

- InterContinental London Park Lane 

- InterContinental Bangkok 
Accor France Novotel 

- Novotel Manchester Centre 

- Novotel Bangkok on Siam Square 
Marriott USA/ 

Hong Kong (Regional HQ) 
Marriott Hotels & Resorts 

- London Marriott Park Lane 

- Manchester Marriott Airport 

- Pattaya Marriott Resort & Spa 
Source: Author, empirical cases 
 

4. RESULTS AND DISCUSSION 

4.1 Managing R&D process in services: a synthesis of empirical and theoretical issues 
Innovations in the multinational hotels groups are induced from evolution of standards.  As an 

innovation process, following a concept of an innovation process of Tidd et al. (2005), evolution of standards 
comprises actions of generating new ideas of services and processes, and transforming those new ideas into 
new corresponding standards.  These standards are actually new or improved services and processes 
delivered to customers. Table 2 presents examples of new corresponding standards in three multinational 
hotels groups. 
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Standards in the three multinational hotels groups evolve through the R&D process. Although the 
multinational hotels groups do not have the R&D department, they organise themselves to transform 
standards by setting up a project team to manage innovation projects.  The finding supports that service 
innovation is organised based on project development (Sundbo, 1997; Green et al., 2001). The R&D process 
contains 3 phases, including pre- project phase, development phase and market introduction phase.  The 
result is consistent to the R&D concept as suggested by Boutellier et al. (2000). Moreover, new (or modified) 
standards are prototyped and tested on a small scale in the selected affiliated hotels before being 
distributed at a worldwide scale, which is similar to Trott ( 2002: 212) ’ s  R&D concept that innovation is 
tested  before  being  sold  in  the  market.  In addition,  the  three  phases  occurring  in  the multinational 
hotels groups cannot be clearly separated due to service specificities.  The development phase and the 
market introduction phase are intertwined. 

4.2 Employing the R&D process for Standard Evolution 
The new standards that underlie new service offerings of the hotels are systematically developed through 
the R&D process consisting of three phases (Figure 1). 
 

 
Figure 1: The R&D process for service innovation in the multinational hotels groups 
 
 First of all, the pre-project phase occurs when the multinational hotels groups attempt to generate 
new (or up-to-date) standards. A project team, containing actors from the corporate offices (the Corporate 
HQ and/or Regional HQs) and selected affiliated hotels, is established to be responsible for generating new 
standards. The team initially study customers’ needs, opinions and staff’s perspectives on hotels services 
and brands by conducting researches. The team members conceptualise new ideas about services and 
processes through knowledge articulation during meetings. For examples, InterContinental Hotels & Resorts 
created a new brand proposition, namely ‘In the Know’ that focuses on delivering individual experiences 
to guests by providing the unique environment and insightful local information of the cities in which the 
properties located. To reflect ‘In the Know’, the new concierge concept was initiated as it was the 
appropriate place in the operation to connect the guests to the worldwide experiences and deliver ‘In the 
Know’ that focuses on enriching individual experiences. 
 To create a new concept of concierge, the team members were set up and included the global 
brand team, colleagues from related functions and InterContinental London Park Lane (as the flagship hotel 
of InterContinental Hotels & Resorts). The team members, involved in the Concierge project, shared 
information and experiences together with discussing new ideas in a formal meeting to design the new 

Pre-project phase

•Setting up a project 
& a new concept of 
service standards.

Development phase

•Developing & 
testing a 
prototype  of 
new standards.

Market introduction

• Introducing a 
new set of 
standards to 
market.
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concierge concept. The Concierge project started with conducting the qualitative and quantitative customer 
research in America, Europe and Asia on customers’ perspectives on the concierge service, perception of 
the brand and their buying behaviour. Together with the research, the team and a committee of five globally 
selected Chief Operating Officers selected globally reviewed the customer experiences of travelling and 
came up with the projective idea about the new concierge concept. 
 For Accor, Accor Asia (the Regional HQ) co-operated with the affiliated hotels to change or create 
a new standard of an executive floor in Novotel hotels in Asia. The Regional HQ Asia and the affiliated 
hotels in Asia met and worked together to come up with new ideas. There was a Novotel committee – 
consisting of two General Managers from affiliated hotels, the Corporate Brand Marketing Manager, the 
Director of Marketing and the Quality Manager from the Quality department from the Regional HQ in Asia – 
working on the project. These people met once every two months to update each other on the project. In 
the meeting, the committee decided to launch a new standard of an executive floor for the Novotel hotels 
in Asia because Novotel hotels needed the executive floor in their properties and the committee agreed 
to pursue the project. The team started with identifying standards in terms of products and services (e.g. 
logo, name, and marketing elements) for the executive floor. 
 For Marriott, the brand team and the design team at the Corporate HQ study markets, customers 
and industry trends to create up-to-date standards by conducting research and obtaining feedback from 
Regional HQs and their customers. An Operations team in each Regional HQ provides feedback and 
information (i.e. key success, current issues and feedbacks from their guests) in their areas to the brand 
team. Feedbacks from customers can be obtained through direct experience of front line staff in affiliated 
hotels and a customer survey – Guest Satisfaction Survey (GSS) – conducted by affiliated hotels. Then, the 
Corporate HQ analyses information collected and develops new blueprints of new services, products and 
operating processes to meet with new trends and new requirements. Moreover, for Marriott, the emerging 
ideas of standards are evaluated and analysed by the brand team and design team at the Corporate HQ. 

Table 2: An overview cases: The R&D process and collective learning in multinational hotels groups 
Hotel Group InterContinental Hotels 

Group 
Accor Marriott  

 
Participating actor Hotel Brand InterContinental Hotels 

& Resorts 
Novotel Asia Marriott Hotels & 

Resorts 
Examples of 

new standards 
New concierge concept 

for ‘In the Know’ 
New executive 

floor 
Up-to-date 
standards 

Phase:     
1. Pre-project - The team was set up 

to develop the new 
concierge project. 
- The team members 
(including the 

- The Novotel 
committee 
(including the 
Regional HQ and 
affiliated hotels), 

- The brand team 
and the design 
team at the 
Corporate HQ 
conducted 

Internal actors:  
Corporate HQ, 
(and/or) Regional HQ 
and affiliated hotels 
External actor:  
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Hotel Group InterContinental Hotels 
Group 

Accor Marriott  
 

Participating actor Hotel Brand InterContinental Hotels 
& Resorts 

Novotel Asia Marriott Hotels & 
Resorts 

Examples of 
new standards 

New concierge concept 
for ‘In the Know’ 

New executive 
floor 

Up-to-date 
standards 

corporate side and 
affiliated hotels) 
discussed and 
proposed new ideas. 
- Customer research 
and feedback were 
gathered. 

was set up to 
develop a new 
executive floor 
standard. 
- The committee 
discussed to 
agree on the 
new ideas. 

 

research and 
feedback from 
Regional HQs and 
their customers. 
- The new ideas 
of standards were 
evaluated and 
analysed by the 
brand team and 
design team.  

Customers 
(providing feedback) 

2. Development - The team members 
discussed, negotiated 
and approved new 
ideas in the meeting. 
- The new concierge 
standard was 
developed, codified 
and written. 
- Pilot test of the new 
standard occurred in 
selected hotels. 
- Feedback from 
testing was 
recombined to modify 
the new standards. 

- The committee 
discussed, 
negotiated and 
approved new 
ideas in the 
meeting. 
- The executive 
floor standard 
was 
implemented 
and tested in 
selected 
Novotel hotels 
in Asia. 

 

- The Corporate 
HQ developed 
and documented 
the new 
standards. 
- Then, the 
Regional HQs 
piloted new 
standards in 
selected hotels in 
their regional 
areas. 
- During the pilot, 
they could make 
decision to 
amend standards 
to meet the 
specific cultures 
and 
environments.  

Internal actors:  
Corporate offices,  
(and/or) Regional HQ 
affiliated hotels 
External actor:  
Customers (co-
producing and 
consuming new 
services and 
providing feedback) 
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Hotel Group InterContinental Hotels 
Group 

Accor Marriott  
 

Participating actor Hotel Brand InterContinental Hotels 
& Resorts 

Novotel Asia Marriott Hotels & 
Resorts 

Examples of 
new standards 

New concierge concept 
for ‘In the Know’ 

New executive 
floor 

Up-to-date 
standards 

3. Market 
introduction 

- The new standard 
was tested and 
introduced to 
customers at the same 
time. 
- The team developed 
the programme to 
communicate 
colleagues in all 
affiliated hotels across 
the globe. 

The new standard 
was tested and 
introduced to 
customers at the 
same time in 
Novotel hotels in 
Asia. 
 

- The new 
standard was 
tested and 
introduced to 
customers at the 
same time. 
- The Regional 
HQs rolled out 
new standards 
across Marriott 
hotels in their 
areas through 
conferences and 
a web-based 
communication. 

Internal actors:  
Corporate offices, 
(and/or) Regional HQ 
affiliated hotels 
External actor:  
Customers (co-
producing and 
consuming new 
services and 
providing feedback) 

Source: Author, empirical observation 
 
 At the second phase – development, the new concept of standards selected is codified and 
documented as a prototype of new standards. The finding confirms the work of Argote & Darr (2002), Callon 
(2002) and Zollo & Winter (2002) that selected idea (tacit knowledge) is codified and written as standard 
operating procedures that are diffused to other parts of companies. The prototype of new standards is 
experimented, replicated and implemented in the selected affiliated hotels to serve customers in real 
environment. Here, a life-size experimentation occurs. For InterContinental Hotels & Resorts, the global 
brand team of InterContinental Hotels & Resorts and InterContinental London designed and developed a 
prototype of ‘In the Know’ by renovating InterContinental London Park Lane as this hotel is a flagship of 
the brand. The new InterContinental value and standards would be initially developed, documented and 
implemented here before distributed to other InterContinental hotels across the world. Then, the team 
tested and evaluated it via piloting. The team selected the group of Chief Operating Officers to help the 
team to choose the pilot hotels. Six hotels were chosen as they are manageable to implement this 
concierge project for 2-3 months. There was a Concierge Advisory Board helping those hotels in shaping the 
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products, influencing the contents of the products and in supporting the representatives of those hotels to 
ensure proper operating routines. 
 For Accor, the new standard of executive floor was initially implemented and tested in Novotel 
hotels in Asia. The corporate office and Novotel hotels, who implement the new standard, check feedback 
from customers and may re-consider it if the result is not satisfactory. The affiliated hotels in Novotel 
observe the number of rooms sold in the executive floor and guests’ comments during their stays on the 
executive floor. If the result came out as nobody wanted the executive floor, Accor Asia would re-consider 
it. 
 After the new standards are developed at the Corporate HQ, the Regional HQs pilot new standards 
in one or two hotels in their regional areas to obtain customer feedback and customer satisfaction. During 
the pilot, they can make decision to amend standards to meet the specific cultures and environments 
before sending them to affiliated hotels in their locales.  
 At the final phase – market introduction, the new standards are transferred to affiliated hotels and 
customers worldwide. The multinational hotels groups provide supports to ensure that the new standards 
are distributed to and correctly conformed by their affiliated hotels. The corporate offices allow a certain 
degree of standard deviations in the case that the affiliated hotels in different local areas require standard 
adjustments to serve their customers. For example, InterContinental Hotels & Resorts provided training 
sessions for affiliated hotels in order to implement the new concierge process. To roll out the Concierge 
concept as a new standard on InterContinental Hotels & Resorts, the team developed a programme – the 
Colleague Engagement Programme – to communicate and educate colleagues in all affiliated hotels about 
‘In the Know’ and the Concierge across the globe. At the same time as the development stage, the 
corporate offices started the road show globally to inform the affiliated hotels and colleagues about the 
new service by informing the General Managers about the plan, goal, direction and advantages in the 
General Manager Conferences so that they could prepare themselves for the change. If InterContinental 
Bangkok wanted to modify the new standards to suit its local context, it had to ask for an approval from 
the Corporate HQ in the UK.  For Accor, when Accor Asia distributed the set of the executive lounge standard 
to the Novotel hotels in Asia, the technical services team at Accor Asia has to ensure that the new Novotel 
hotels built the executive floor according to the standards before opening. During the launch, Novotel 
hotels gathered feedback continuously and could adjust the standards after receiving an approval from the 
Regional HQ in Hong Kong. For Marriott, the Regional HQs could modify new standards to fit with the 
regional areas with permission from the Corporate HQ. They roll out new standards across Marriott hotels 
in their regional areas through conferences and a web-based communication called ‘Marriott Global Source’ 
– an intranet for daily and weekly updates to explain the initiatives that Marriott International are moving 
forward. 

4.3 Life-size experimentation & collective learning 
 Callon (2002) talks about ‘life-size experimentation’ in service firms by which he means a new 
standard operating procedure is tested with customers at a point of sales, and customer feedback is 
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obtained afterward. The customer feedback is used to improve services for the next time of producing and 
delivering services. New (or modified) standards are experimented in affiliated hotels with real customers 
and in real environments. Evidences show that the new standards of InterContinental Hotels & Resorts and 
Novotel Asia are experimented in the selected affiliated hotels which operate businesses in the real 
environment (not in laboratory) with less variable control. Importantly, the affiliated hotels cannot select 
guests for the testing. Guests coming in to the hotel during the time of experimentation will experience the 
new standards as a real experience they received. The new standards are initially introduced to market. 
Feedback from experimentation is used to improve the prototype of new standards. The development 
phase and the market introduction phase cannot be clearly divided. 
Experimentation of modified standards in affiliated hotels requires staff who are able to produce and deliver 
modified standards to guests. Thus, affiliated hotels (sometimes together with the Corporate HQ) provide 
training sessions and on-the-job training through team-working and mentoring to build staff’s confidence 
and abilities to perform tasks following new and modified standards. The finding confirms an investigation 
made by Winter and Szulanski (2001) that training to use the new standard systems provided by the 
Corporate HQ assists people in subsidiaries to implement the new system. 
Service innovation process is driven by collective learning. Several actors – the corporate offices and 
affiliated hotels – learn and interact with each other to write and re-write standards (Table 2). This 
investigation is comparable to Callon’s (2002) observation on service firms showing that the company, 
employee and customers participate in writing standards. The team is set to be responsible for the new 
standard project development. Knowledge articulation and codification occur during team meetings and 
interaction. The pilot test of new standards is a result of collective efforts from the corporate and affiliated 
hotel sides. Also, the corporate offices and affiliated hotels collaborate to launch and distribute the new 
standards to other affiliated hotels worldwide (Table 2). 

The role of affiliated hotels may be different in the R&D process in terms of directly or indirectly 
producing new standards, regardless of affiliated hotels’ locations at the Western or Eastern countries. For 
the pre- project and development phases, the flagship hotel and some affiliated hotels selected by the 
corporate offices play a partner role in collaboration with the corporate offices to develop new standards. 
Afterward, at the market introduction phase, the other affiliated hotels located across the world play a key 
role as a standard follower which has to emulate new standards and negotiate with the corporate offices 
to get approval for any modification of new standards to suit their local specificities. 

5. CONCLUSIONS AND RECOMMENDATIONS 

For an academic contribution, an organisation of innovation activities in services has been seen as 
an organic, emergent and responsive occurrence, which is managed by project teams.  This study has 
developed another perspective that service innovation is organised based on a systematical approach – 
the R&D process.  The form of R&D in the multinational hotel group is project- based or team- based, with 
the brand team at the corporate offices acting as an approver of the innovation process. The multinational 
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hotels groups use product experimentation to test their new standards.  They experiment new standards 
outside a scientific laboratory, but in the real- life laboratory –  in the selected or all affiliated hotels –  to 
serve real customers and observe feedback for further adjustment of new standards.  Therefore, their R&D 
processes are not much different from those of manufacturing firms.  Like those of manufacturing, their 
processes are by no means linear ones. They are subjected experiments and there are overlapping of R&D 
phases and back and forth feedbacks between them. The non-linear and less formal characteristics of their 
R&D processes are even more prominent than standard manufacturing firms. 

For managerial implications, following the R&D process, service MNCs can induce service innovation 
systematically.  The pilot test can reduce risk of failure and ensure a successful launch of new service 
offerings to a certain degree. New service offerings and staff’s abilities to deliver such new service offerings 
need well development and preparation before real- life experimenting.  Collective learning between the 
corporate offices and affiliated hotels is a fundamental mechanism. 

Further research could investigate the use of R&D process to induce innovations in other service 
businesses, which may yield a theoretical generalisation of this study.   As the essential mechanism for 
organising innovation activities in services through the R&D process is collective learning, a motivation 
system for collective learning and a balance of power between the corporate offices and affiliated hotels 
could be explored. 
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CAN WE USE SATELLITE IMAGERY DATA FOR DETECTING A SPOT RICH IN HUMAN 
RESOURCE? A LESSON FROM THAILAND 

Yuzuru Utsunomiya * 

ABSTRACT 

   The purpose of this study is to consider whether we are able to detect areas rich in human resources 
( HR) .  Combining results of a labor force survey and satellite imagery obtained from Google Earth Engine, we 
identified three clusters generated in accordance with abundance of human resource from the imagery. Based 
on the abundance of current labor force and location, we named the three areas “urban,”  “ suburban,”  and 
“ rural.” Using RGB color space information of satellite imagery, we employed logistic regression with Bayesian 
inference to detect the three clusters. Our results indicate the following. First, the RGB color space information 
could clearly detect the three cluster.  Second, depending on colors, the capacity to detect a cluster differs. 
Third, green is the most sensitive indicator.  We concluded that we are able to detect clusters of current labor 
force using color space information obtained from satellite imagery.  In addition, the color transition process 
expresses not only the HR agglomeration process but also urbanization process. 
Keywords: Human Resource Abundance, Satellite Imagery, Thailand, Bayesian Inference 

 INTRODUCTION  

Purpose and background 
   The purpose of this study is to consider whether we can detect areas rich in human resources using 
satellite imagery. 
   When a company selects a location from variety of candidates, the company considers various aspects 
such as the amount of labor force, distance from market, and other indicators that official statistics services 
provide. “Doing Business,” a report by the World Bank (https://www.doingbusiness.org/), is an example of such 
an official service. The report considers various public indicators to help location setting. Academic publications 
also emphasize importance to discuss information understandable by official statistics. According to the eclectic 
paradigm ( Cantwell, Dunning, & Lundan, 2010; Dunning, 1995; Dunning & Lundan, 2008) , a labor- force- rich 
location is one of the most vital aspects. To consider the number, official statistics provides fruitful information. 
Based on ILO (International Labor Office) guidance, most governments collect data on labor force and relevant 
issues.  In Thailand, Labor force survey is implemented every month and its results including amount of labor 
force, labor force status, and other information are published online every quarter.  We can refer to the 
aggregated data by province, labor status, and other aspects. 

                                                           
* Associate Professor, Faculty of Economics, Nagasaki University 
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     However, when we use the official statistics, it is challenging to avoid some errors such as the small 
area problem, which is an error caused by a low- density sample in a region.  The problem affects not only 
expanding companies but also local business since it mostly necessary to hire labor force living nearby.  
The problem has been recognized in many disciplines ( Joines, Hertz- Picciotto, Carey, Gesler, & Suchindran, 
2003; Miaou & Song, 2005; Reibel, 2007)  and many researchers have attempted to overcome this issue. 
Improving the statistical inference method is likely to be a mainstream of adjustment ( Liverani, Lavigne, & 
Blangiardo, 2016). Combining other data sources enable us to improve the accuracy of estimation. Using open-
access data with buildings’ location, the problem can be solved (Langford, 2013). Postal code (Pfeffer, Deurloo, 
& Veldhuizen, 2012) and pre-classified land cover data can also help the correction. 
     As a promising additional data source, we propose satellite imagery, which refers to an image generated 
from information from satellite observation.  Using such imagery, we are able to consider a small area when 
official statistics systems have not collected a sufficient number of observations in an area.  Besides, we can 
obtain the satellite imagery easily and replicability is proved.  Well-developed methodology to deal with such 
imagery also enables us to conduct replicable research. 

   There is an extensive body of previous research that uses satellite imagery. In social sciences, satellite 
imagery is mainly used to estimate GDP and land use.  Since the 1970s, nighttime lighting images have been 
used to estimate GDP based on the assumption that luminance reflects aggregate economic activity. As a result 
of technological advancements, some researchers currently use color images from LANDSAT, SENTINEL, and 
other observation satellites. Satellite imagery has frequently been used and in a significant number of previous 
land use studies.  Using satellite imagery to detect some characteristics on land is termed remote sensing. 
However, despite its applicability, satellite imagery has not been used in management studies. 
     Currently, as we are able to obtain satellite imagery at reduced time and cost, we are able to make 
greater use of it.  Particularly, Google Earth Engine, which provides high resolution satellite imagery, has 
enhanced the use of satellite imagery. For example, it has been used for estimating fishery production volume 
in fish farms of Mediterranean countries (Trujillo, Piroddi, & Jacquet, 2012), a land use study focusing on stone 
walled structures in South Africa (Sadr & Rodier, 2012), land cover transition in Southern US (Bettinger & Merry, 
2019) , estimating iron works’  activity ( Zhou, Zhao, Wang, Liu, & Wang, 2018) , detecting boundaries between 
urban and other areas (Goldblatt, You, Hanson, & Khandelwal, 2016), among others. 

Objects 
Our target data is the Labor Force Survey Thailand (LFS) and satellite images. 
From the results of LFS, we focus on variables indicating the current labor force by province.                

The category includes not only employees but also unemployed persons, implying the abundance of a 
potentially eligible labor force.  We use clusters obtained from the k- means clustering procedure, which is a 
methodology for classifying values. Before classification, we translated the current labor force using logarithmic 
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transformation. The number in Bangkok metropolis is extreme and we do not expect to detect the contribution 
of other cities. The k-means classification results indicate that we can classify the provinces into three clusters.  

The first cluster includes the following provinces:  Ang Thong, Sing Buri, Chai Nat, Chanthaburi, Trat, 
Prachin Buri, Nakhon Nayok, Sa Kaeo, Samut Songkhram, Phetchaburi, Prachuap Khiri Khan, Lamphun, Lampang, 
Uttaradit, Phrae, Nan, Phayao, Mae Hong Son, Uthai Thani, Tak, Sukhothai, Phichit, Yasothon, Amnat Charoen, 
Bueng Kan, Nong Bua Lam Phu, Loei, Nong Khai, Nakhon Phanom, Mukdahan, Krabi, Phangnga, Phuket, Ranong, 
Chumphon, Satun, Phatthalung, Pattani, Yala, and Narathiwat.  The provinces in the first cluster are located in 
the regions surrounding the second and amount of human resource is likely to lowest.  We can regard this 
cluster as “rural.” 
     The second cluster includes the following provinces:  Phra Nakhon Si Ayutthaya, Lop Buri, Saraburi, 
Rayong, Chachoengsao, Ratchaburi, Kanchanaburi, Suphan Buri, Nakhon Pathom, Samut Sakhon, Chiang Mai, 
Chiang Rai, Nakhon Sawan, Kamphaeng Phet, Phitsanulok, Phetchabun, Buri Ram, Surin, Si Sa Ket, Chaiyaphum, 
Udon Thani, Maha Sarakham, Roi Et, Kalasin, Sakon Nakhon, Surat Thani, and Trang. The provinces in the second 
cluster are located in the regions surrounding the third cluster.  We can regard this cluster as “ suburban. ” . 
Distribution of the amount of current labor force is intermediate. 
     The third cluster includes the following provinces:  Bangkok Metropolis, Samut Prakan, Nonthaburi, 
Pathum Thani, Chon Buri, Nakhon Ratchasima, Ubon Ratchathani, Khon Kaen, Nakhon Si Thammarat, and 
Songkhla. Evidently, the third cluster includes urban areas of Thailand and we can regard this cluster as “urban.” 
Distribution of the amount of current labor force is the highest. 
     To obtain scaled color data, we employed principal component analysis.  As a result of the analysis, 
we obtained principal component scores and use these instead of raw RGB color space information 
     Another target is satellite imagery of Thailand. Specifically, we use the RGB color space of the imagery. 
Every color image can be expressed as a mass of pixels and a color space corresponds to each pixel.                   
We employ RGB color space, which is a commonly used color space. The RGB color space expresses a color as 

a mixture of three colors: red, green, and blue. Each pixel can express 256×256×256 (=16,777,216) types of 

color. Our target imagery contains 640 × 640 pixels each; an imagery can be expressed as an array of RGB 
numbers.  To obtain the imagery, we first generated equal-span points on a map of Thailand.  The span of the 
grids is approximately 11km.  Second, we randomly sampled some of the points by province.  This time we 

collected 50 points per province, 3,850 (= 50 points × 77 provinces and city) points in total. Third, we obtained 
satellite imagery from the Google Earth Engine. The zooming size is 17, including imagery of approximately 300 

× 300m in size.  The sampled imagery contains large number of vectors ( 640 × 640 × 3 =  1,228,800 per 
image) .  We should decrease the size to finish computing since the data size is beyond computation capacity. 
Fourth, we transform the imagery into raster images and resize them to deal with them more quickly and 
conveniently.  Without resizing, the computation period will be longer than a couple of months.  Finally, we 
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obtain RGB numbers from the images.  Computing principal component scores of RGB, we apply the numbers 
instead of raw RGB numbers to avoid influence of nonlinearity of RGB numbers.  Figure 1 shows the k- means 
clustering results and distribution. of current labor force by province. 

 
Figure 1: k-means clustering results (left) and distribution. of current labor force by province (right, logarithmic  
              translated) 
 
Table 1 Descriptive statistics of RGB space information by color and province 
 

Cluster Color N. of pixel Min. Mean Median Max. SD SE 
Rural Red 32,768,000 0 69.75 60.72 255 44.43 0.01 
  Green 32,768,000 0 82.92 79 255 37.13 0.01 
  Blue 32,768,000 0 81.61 77.48 255 36.31 0.01 
Urban Red 8,192,000 0 76.50 68 255 46.85 0.02 
  Green 8,192,000 0 82.89 78.76 255 38.92 0.01 
  Blue 8,192,000 0 77.64 73.96 255 38.53 0.01 
Suburban Red 22,118,400 0 80.01 72.4 255 47.58 0.01 
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  Green 22,118,400 0 88.13 85.12 255 38.80 0.01 
  Blue 22,118,400 0 86.56 84.28 255 36.85 0.01 

 

METHOD 

   To detect the three cluster by RGB color space information, we employed logistic regression, which is 
a fundamental statistical methodology for classification. The computation period is shorter compared to other 
classification methodologies such as support vector machine and random forest. The regression model provides 
clear and easy understanding. Using the methodology, we are able to save the computation period. We applied 
Bayesian methodology, which enable us to implement flexible modeling ( Gelman & Hill, 2006; Gelman et al. , 
2013) .  Other conventional methods such as maximum likelihood estimation can also deal with variety of 
distributions. however, these sometimes need an unlimited computation period due to the multiple integration 
problem and extreme number of observations.  Using the Bayesian inference, when we provide appropriate 
prior distribution, we can avoid the problem.  
    We assume that the probability to detect a cluster follows a logistic process.  The probability of being 
the 𝑖th cluster 𝐶𝑖 (𝑖 = 1, 2, 3) follows a categorical distribution, given by 
 

𝐶𝑖 ∼ 𝐶𝑎𝑡𝑒𝑔𝑜𝑟𝑖𝑐𝑎𝑙(𝑁𝑖 , 𝑝𝑖) 
 

where 𝑁𝑖 denotes the number of observations belonging to 𝑖th cluster and 𝑝𝑖 denotes the probability 
that an observation belongs to the 𝑖th. cluster. 
    We assumed that the probability 𝑝𝑖 comprises four terms, given by 
 

𝑙𝑜𝑔𝑖𝑡(𝑝𝑖) = 𝛼 + 𝛽1𝑥𝑟 + 𝛽2𝑥𝑔 + 𝛽3𝑥𝑏 
 

where 𝛼 denotes intercept through the model; 𝛽1 denotes population-level effect of red; 𝛽2 denotes 
population-level effect of green; and 𝛽3 denotes population-level effect of blue. 
     At this moment, we do not have sufficient information regarding the error structure of each value. 
Performing the Bayesian inference, we are able to place certain informative prior distributions.  We place 
student’s t-distribution 𝑡(3,0,10) for the four terms as weakly informative prior distribution. 
     Statistical analyses were performed using R (Ver. 3.5.2), and model fitting, using Rstan. The parameters 
were obtained by fitting the model above using Bayesian inference. Rstan primary uses a variant of Hamiltonian 
Monte Carlo sampler to construct the posterior distributions of the parameters.  Four chains are sampled to 
provide at least 100,000 samples for each parameter. We executed four independent iterations to confirm the 
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posterior probability of initial values.  We obtained estimates from 2,000 iterations after burn- in of 1,000 
iterations. Convergence was visually assessed by estimating �̂�. 

RESULTS 

Color impact on current labor force cluster 
   Depending on color, influence toward the cluster differs. Table 2 presents the results of inference and 
Figure 2 shows the movement of probability by cluster.  All the 5% credible intervals (CI)  and 95% CI do not 
contain 0, indicating that the estimates do not contain uncertainty.  Particularly weight of rural_green indicates 
remarkably higher than others, suggesting that probability to be rural area becomes higher when green becomes 
higher. In other words, probability to be rural area raises up when an imagery looks green. 

Using Figure 2 enables us to promote better understanding regarding the movement of the model. 
  Red represents rural and suburban areas.  When the principal component score of red is lower, there is a 
relatively strong probability that a target area belongs to a suburban area. The probability of a rural area being 
next to a suburban area is higher when the score is lower.  This suggests that red color is likely to help classify 
urban and suburban areas. The lowest scores in the range indicate that an area is a rural area.  
   Similarly, the influence of colors is different by cluster.  Green indicates the clusters with complex 
movement.  When principal component score of green is lower, there is a strong probability that a target area 
belongs to a rural area.  As the principal component scores increase, we face a complex situation.  When the 
score increases, the probability that a target area belongs to a rural area decline.  Instead, the probability of 
belonging to suburban and urban areas increases when the score increases. The situation becomes complex if 
scores are between 0.5 and 1.0. Probability of belonging to any area becomes nearly equal, suggesting that we 
cannot classify the areas around the period, since the probability of three colors is almost the same.  After 
passing the period, probability of being a rural area increases. On the contrary, probability of being either a rural 
or suburban area diminishes.  The transition supports the following simple fact:  As an area is urbanized, the 
proportion of “green” areas decreases. 
   Blue helps to indicate rural and suburban areas. When the principal component score of blue remains 
lower, the probability of being a rural area is the highest and is the lowest regarding a suburban area.  As the 
score increases, the probability of being a rural area decreases and of being a suburban area increases.  After 
passing around 0. 5, the probability of being a suburban area exceeds that of being a rural area.  It should be 
noted that the probability of being an urban area is the second highest when the score is lower. However, this 
does not surpass the probability of being a rural area across the range of principal component scores. 
   In summary, each color functions the classification differently. Red indicates rural and suburban areas, 
green indicates urban and rural areas, particularly if the score is relatively high, and blue indicates suburban 
and rural areas. To classify the clusters (rural, suburban, and urban), it is useful to refer to the score for green. 
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When the score is lower, the probability of it being a rural area is highest.  When the score is higher 
(approximately 0.9 and over), the probability of being an urban area is the highest. 

Table 2 Estimation results 

 Estimate Est. error l-95% CI u-95% CI Eff. Sample Rhat 

suburb_intercept -0.41 0.01 -0.44 -0.39 6,235 1.00 
rural_intercept -1.41 0.02 -1.45 -1.37 5,067 1.00 
suburb _red -0.1 0.01 -0.12 -0.09 5,393 1.00 
suburb _green 0.64 0.04 0.56 0.72 6,249 1.00 
suburb _blue 0.8 0.08 0.64 0.94 5,364 1.00 
rural_red 0.02 0.01 0 0.04 5,457 1.00 
rural_green 1.56 0.06 1.44 1.68 5,712 1.00 
rural_blue -0.72 0.1 -0.91 -0.53 4,813 1.00 

 

 

Figure 2: Movement of probability by cluster 
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Imagery in detail 
   The differences in classification by color are likely to be based on the colors of structures in the satellite 
imagery. Checking target satellite imagery in detail, let us check characteristics of structures. 
     Imagery belonging to urban clusters mostly contains roofs of factories or houses.  Figure 3 includes 
typical imagery of an urban area; mostly factories and houses cover the land. All the imagery includes roofs of 
factories and many houses with red roofs.  The houses with red roofs are built for managers and supervisors 
working for the factory and offices. In addition, the number of houses is denser than in other clusters. It is hard 
to find green areas in the imagery.  It is likely that there is little space to plant trees, vegetables, and other 
plants. Of course, there are rice paddy fields, farms, and forests in urban areas. 
     In suburban areas, representative structures are roads and farms.  Figure 4 shows typical imagery of 
such areas. Different from urban areas, all the images include green areas. All the images include well-tended 
farms and wide roads.  Plants and commercial trees such as oil palm and longan are planted on farms.  For 
example, upper-right and lower-right images in Figure 5 show fruits trees. Upper-left image includes rice paddy 
fields. Although no plants can be seen on the images, we can confirm there is evidence of dead plants on the 
lower left-image. . All the images include relatively wide roads, suggesting owners of farms use farming machines 
requiring established roads. 
     Forests characterize rural clusters.  Figure 5 shows typical images of rural areas containing forests.  The 
upper-  and lower- right images show mountains, forests, and beaches; there are no artificial or man- made 
objects visible. In both urban and suburban areas, we cannot find such nature-dense areas. In addition, we can 
also observe farms in rural clusters but these. farms appear to be different from those in suburban areas. The 
farms are more segmented (lower-left image of Figure 5) , and with narrow roads (upper-left) .  In addition, the 
plants visible in the upper-left image of Figure 5 are oil palms in Patthani province. 
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Figure 3: Satellite images collected from rural areas 
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Figure 4: Satellite images collected from suburban areas 
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Figure 5: Satellite imageries collected from rural areas 
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DISCUSSION    

Discussion 
   We aim to clarify whether we can detect clusters of human resource by referring to satellite images. 
Using satellite imagery, we can overcome some issues such as the small region issue. 
     Our results indicate the following. First, we detected the clusters of using RGB color space information 
with a simple model. This suggests that we can correct information from official statistics using satellite imagery. 
We may also be able to evaluate whether labor shortages may occur in a certain place. Practically, our model 
seems insightful. Our model contains only fixed effects and can be applied to other regions. As the computation 
period is sufficiently short, it helps quick decision to select company/factory location in terms of the availability 
of human resource. 
     Second, we clarified that specific color information matters when we classify clusters.  In this study, 
green represents the most vital. Of course, by referring to other colors, we are able to classify the cluster more 
precisely. 
     Third, the differences of color appear to be derived from the presence of different structures. Factories 
and houses in urban areas result in low- level green.  Farms were found in both suburban and rural areas. 
However, the farms in suburban areas are relatively developed with wider roads than those in rural areas. Such 
differences reflect the difference in colors. 

CONCLUSION   

   The differences of RGB color space information imply not only distribution of human resources but 
also the extent of regional development.  When a rural area transforms into a suburban area, roads and farms 
are developed. When a suburban area transforms into an urban area, houses and factories are established. The 
color information not only classifies the agglomeration process in human resources but also detects 
urbanization process.  In this case, the process appears simple and normal:  a rural area with dense natural 
habitat is transformed into an area with roads and farms and then becomes an urban area with factories, offices, 
and houses.  It should be noted that a company contributes merely to the second process, that is from a 
suburban to urban area. Companies establish a factory and offices, and human resources simultaneously move 
to the area where a workplace has been established.  As a result, only in urban areas, we frequently observe 
factories and houses.  It is likely that companies move to suburban areas to use regional resources such as 
human resources, commercial plants, and well-connected land. Such a process implies that companies mainly 
foster the second urbanization process through establishing factories and workplaces. That is, a company does 
not contribute to the first transformation, from rural to suburban area. The company might not help developing 
rural areas, rather, it consumes local resources. In this sense, when one would like to develop a rural area, the 
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first priority is enhancing farming/ fisheries that are necessary to such development.  Companies may then visit 
such an area in the future to use the resources. 

   Noted above, the satellite imagery appears to indicate development process: a labor cohesion toward 
provinces belonging to the urban cluster rich in human resource.  When a company select a location rich in 
human resource, it is appropriate to select either urban area or suburban area. Two fact support the expectation. 
First, in the areas, a number of human resource already distributes. Second, more than 90% of industrial estates, 
which require stable and extensive human resource supply, locates in the urban and suburban clusters. 
     Finally, we note topics of future research.  First, we should consider spatial influence such as spatial 
autocorrelation. Second, we should classify the region using statistical data for smaller regions. An agglomerated 
area is often located in a specific district or town.  To classify the clusters more precisely by means of satellite 
imagery, we need to collect district-  or town- level data.  Microdata should be also considered.  Third, cases in 
Chiang Mai and Chiang Rai provinces, which belong to suburban groups, are worth observing. However, they do 
not comprise urban provinces that are surrounded by rural regions.  In other regions, such as Bangkok, urban, 
suburban, and rural regions coexist.  According to our discussion, the transformation process from rural to 
suburban area is based on well- developed roads and farms, not on companies’  activity.  If the region is 
transformed into an urban area by the expansion of a company, we may be able to identify a new agglomeration 
and urbanization process in the regions. 
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THE ROLE OF SOCIAL RELATIONSHIP ON CLIENTS’ EVALUATION OF AUDIT QUALITY 
Naruanard Sarapaivanich *  Erboon Ekasingh *  Jomjai Sampet *  and Paul Patterson * *  

ABSTRACT 

This study explained how to improve technical audit quality perceived by SME clients who have 
limited knowledge to evaluate the audit process.  As technical quality of financial audit is unobservable to 
clients, social relationship plays a crucial role in affecting clients’  perception of technical audit quality.     
This study aims to investigate the effect of social cognitive capital and rapport on technical audit quality. 
The questionnaire is used to collected the data from 585 SME executives in Thailand The results show that 
social cognitive capital has a significant positive effect on technical audit quality. In addition, social cognitive 
capital is found to have a positive effect on rapport which, in turn, significantly affects technical audit quality 
Keywords: Social Cognition Capital, Rapport, Technical Audit Quality, SMEs 
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