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Editors’ Note 
 
The International Conference on Southeast Asian Weather and Climate 2013 (ICSA-
WC2013) was held in this beautiful place, Chiang Mai, Thailand, where a city surrounded 
by a ring of mountains has experienced seven hundred years of fascinating history. 
Chiang Mai has its own very distinctive culture, arts, festivals, and traditions as well as 
an exciting mix of local, ethnic as well as expatriate communities from all over the world. 
It has been voted one of the top destinations to live in Asia and is a modern and 
cosmopolitan city, while not having lost its traditional old charm. 
 
The ICSA is an annual event that is hosted by a different city in Southeast Asia each 
year. The ICSA is committed to highlighting current developments in our understanding 
of climate change and the potential impacts on our region. Climate change worldwide 
has affected ecosystems, resulting in increasingly destructive natural disasters, and 
severe impacts on the global production systems involving millions of people. Southeast 
Asia is especially vulnerable because agricultural crops are a major source of income for 
these economies. 
 
The Conference is supported by the Green Tree Foundation, Chiang Mai Rajabhat 
University, National Science Museum (NSM), the Institute for the Promotion of Teaching 
Science and Technology (IPST), the Royal Rainmaking and Agricultural Aviation 
Department, the Northern Meteorological Center, the Yunnan Province Meteorological 
Society of China, and Queensland University of Technology of Australia.  
 
A number of papers have been selected on the basis of their contents, specifically for 
lending themselves to an interesting extended work. In cooperation of The International 
Conference on Southeast Asian Weather and Climate 2013 (ICSA-WC2013) organiser 
and TMC Academic Journal, the authors of these papers have received invitations to 
submit an extended article version to TMC Academic Journal for this Special Issue on 
Climate Change Mitigation and Adaptation. This Special Issue starts with the 
extended papers that have been contributed and accepted for this issue. 
 
We thank all of the organizations; members of communities, industries, governmental 
and non-governmental organizations, and academic institutions who are involved. The 
conference will help to identify the possible adaptation and mitigation options and 
strategies for policy makers based on research findings and experience. 
 
We are very pleased to introduce you the following distinguished academics who are 
new members of the Review Committee of TMC Academic Journal: Our warmest 
congratulations go to all current and new reviewers. We are always thankful for the 
positive and overwhelming response of the academics who have been accepted to be 
our reviewers given their very tight working schedules.  
 
The first article in this issue explores the idea of having Small Medium Enterprises 
(SMEs) adopt Online Marketing as a strategy to attract and retain their customers, in the 
context of Coimbatore, India. The findings revealed that SMEs who adopted online 
marketing have reaped benefits from it. Despite such evident benefits, not all SMEs are 
able to implement online marketing due to the lack of technology knowledge and skill 
sets on the use of online marketing. The topics of examination in the second and third 
articles focus on the effects of climate change in two distinct contexts. The second article 
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investigates the importance of sufficient water supply for irrigation. The findings indicated 
that irrigation has led to improvements in pollination process, in turn, increase fruits 
harvest. However, the study highlighted a concern that this increase in fruits set may 
affect the oil palm yield. The third article examines the adverse effects of Greenhouse 
gas emission from hydrofluorocarbons (HFCs) on global warming, particularly in the 
case of air-conditioning systems in Thailand. The study found that residual refrigerants 
after disposal were the main source for major emission of HFCs from air-conditioning 
systems. These findings helped highlight the need for an effective mitigation approach 
towards emission of greenhouse gas (GHG) in Thailand. The fourth article diverts from 
climate change into the area of tourism. Tourism has been identified as one of the 
world‟s largest industries according to World Travel and Tourism Council in 2011. The 
findings of this study confirmed that various aspects of service quality have significant 
impacts on tourist satisfaction and loyalty in the case of Velipoja. The final article in this 
issue features a case-study on the use of problem-solving approach to address issues 
faced in the production line of Mobarakeh Steel Company (MSC). The authors discussed 
the importance of an efficient approach in resolving problems encountered during 
production, and summarised four key take-home messages derived from this case study. 
 
Always, our special thanks go to all members of the Advisory Board and the reviewers 
who have continuously assisted and supported me in many ways given their time 
constraint and other commitments.  
 
Lastly, our heartfelt appreciation goes to the management for their strong support for 
research initiatives, and the colleagues who have always shown interest in the journal. 
We look forward to receiving your manuscripts and constructive feedback for 
improvement. 
 
 
Dr. Huong Ha and Dr. C M Hew D Gill (Co-Editor in Chief) 
 
Dr. Narongpan Chunram (Guest Editor) 
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MBA (Master in Business Administration) degree at the Southern Illinois University, 
Carbondale, USA. In June of 2009, she was given the PhD degree in Economic 
Sciences by the Faculty of Economy, Universiteti i Tiranës, Albania. She has carried out 
many qualifications and scientific research at the University of Bologna, University of 
Chieti and that of Rimini in Italy, the University of Applied Sciences of Eberswlade in 
Germany, University of Applied Sciences Braunschweig/Wolfenbuttel in Germany, at the 
University of Graz and Vienna in Austria, the Polytechnic Institute of Porto in Portugal, as 
well as at some other training and qualification courses organized by Albanian 
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the field of economic development and business administration. She has been working 
as a lecturer at the Faculty of Economy, Universiteti i Shkodrës “Luigj Gurakuqi”since the 
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services at the Faculty of Economy in the University of Vienna and that of Podgorica. 
She has a large and inclusive academic activity. She has been participating in various 
conferences or other scientific activities and has been very active with publications 
related to economic issues and specifically to international business management topics. 
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and an MBA from Universiteti i Tiranës, Albania.  She has been a Visiting Scholar at 
SIUE (Southern Illinois University, Edwardsville), USA, as part of JFDP (Junior Faculty 
Development Program) Program. Dr. Dergjini currently serves as the Associate Dean of 
the Faculty of Economy, Universiteti i Shkodrës “Luigj Gurakuqi”, Albania. 
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his country, Mr. Hamzah led projects on soil feasibility for oil palm planting in Brazil and 
Cameroon. He has also spearheaded Felda Analytical Laboratory to achieve ISO 17025 
accreditation in 1996. Another achievement attained under the leadership of Mr. Hamzah 
was the Good Laboratory Award recognition by Malaysian Institute of Chemistry annually 
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Abstract 
 

Online marketing has become a popular marketing tool in the modern world. A 
number of organizations from small to large size firms have implemented or are 
about to implement online marketing to attract and retain their customers in the 
competitive business environment. The purpose of the study is to explore the 
perception of online marketing adoption by Small and Medium Enterprises (SMEs) in 
Coimbatore and also to identify benefits, barriers, importance and effectiveness of 
online marketing among SMEs. Data for the study were collected through survey 
method from 80 SMEs using structured questionnaires to examine their perception 
of online marketing adoption. The study was limited to a small sample with fixed 
geographic location, which is within Coimbatore.  
 
The study reveals that most SMEs have not implemented online marketing due to 
several factors such as lack of technology awareness, qualified staff, limited support 
online activities, limited financial resources, and low computer literacy. Those SMEs 
who have adopted online marketing experienced benefits in terms of reduced cost, 
increased customer awareness, increased sales, global reach and so on. 
Furthermore, the study also suggested that SMEs can adopt online marketing by 
creating their own website, listing themselves in online directory and online trade 
portals with reduced cost and also government support initiatives to SMEs by 
creating awareness campaign. It also encourages entrepreneurs to conduct training 
for SMEs. 

 
Keywords: Online Marketing, Small and Medium Enterprises, Awareness 
and Adoption of Online Marketing  
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INTRODUCTION 

Marketing is an important aspect as it is the heart of business success and it has various 
effective marketing tools (Porter, 2001). Traditional way of marketing has been in 
existence for many years and it has changed with the use of the Internet to facilitate 
innovative ways of doing business that impact marketing. The Internet and its allied 
digital marketing tools are fast growing in existing Business to Business media. A recent 
Business to Business study (Globalspec, 2012, Trends in Industrial Marketing) identified 
that a decent number of technical and industrial customers are using the internet as a 
main source for generating trade and obtaining product information. As a result, 
Business to Business advertisers are looking for various ways to exploit the digital 
channels and connect with customers. Large companies have been using online 
marketing techniques for many years since the birth of the Internet.  In recent years, 
SMEs have also started adopting online marketing techniques to promote their business 
as well. 
 
A recent study by Google India (2012) showed that in India over 40% of SMEs used 
internet for advertising and over 58% of SMEs used their website to generate direct 
business leads. It was also found that SMEs who used online medium is more cost 
effective than traditional marketing. Hence the Internet is one of the fastest growing 
medium, SMEs would benefit by spending on online marketing compared to traditional 
marketing. 
 
Internet or Online Marketing  

Internet marketing refers as an external perspective of how internet may be used along 
with traditional way of media to gain and deliver services to their consumers. Another 
term is Electronic Marketing (McDonald & Wilson, 1999) that has broader scope as it 
refers to the Internet, interactive digital television and M-Marketing along with other 
technology approaches like database marketing and E-CRM to achieve marketing goals. 
 
Figure 1: Total websites across all domains, period from December 1995 to March 
2012. Source: Web Server Survey (October 2012) 
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Small and Medium Enterprises (SMEs) 

According to Storey (1994), there are no universally accepted definitions for small and 
medium enterprises (SMEs). Firms are classified as SMEs based on capital investment, 
sales and employment. Still others are based on the number of employees, amount of 
companies’ turn-over and profit margin. Different nations use different parameters like 
turnover ratio, nature of business, number of employers and capital investment. But in 
India, SME’s defined based on plant & machinery investment. 
 
According to EISBC (European Indian Small Business Council), the definitions of SMEs 
are:   
 
 Small enterprises where investment in plant and machinery above Rs. 25 Lakhs up 

to Rs. 5 Crores. 
 
 Medium enterprises where investment in plant and machinery  is above                  

Rs. 5 Crores and  up to Rs. 10 Crores 

 
SMEs in Coimbatore 

Coimbatore which is known as “Textile City” consists of more than 60,000 SMEs form 
the industrial tributaries to the vast river of industrial production in Coimbatore. Although 
the city has diverse industries, a large number of smaller companies remain 
unaccounted, as they are not registered with any of the government or commercial 
bodies. "SMEs employ some 8 million people and have an aggregate monthly turnover 
of about Rs.2,000 Crores, amounting to Rs.24,000 Crores annually," according to 
Coimbatore District Small Industries Association (CODISSIA). The city has a legacy of 
rich industrial contribution. The main industry sector in Coimbatore is textile, pump apart 
from manufacturing, chemical, automotive sectors as well. 
 
OBJECTIVES OF THE STUDY 

 To compare and identify the types of advertising methods used and the 
effectiveness of online marketing over traditional marketing. 

 To identify the benefits of online marketing. 
 To understand the importance and reasons for adopting Internet marketing.  
 To identify the barriers in adopting online marketing. 
 

LITERATURE REVIEW 

Gilmore et al. (2007) analyzed the usage of internet and electronic marketing in the year 
2000 and 2004 among SMEs. The main objective of the study was to understand the 
changes during the four-year period and measure the usage level of electronic marketing 
activities. It brought a negative opinion of using the internet in terms of the design and 
implementation as the SMEs employees have restricted knowledge.  

Chaggey et al. (2009) suggested that when building websites, firms must have proper 
software protection from viruses and hackers.    
 
Gilmore et al. (2007) suggested that electronic marketing gives advantages to 
companies and complex process on making the company visible and recognizable.  
 



Balamurugan, Sathish, Jublee and Sathyanarayanan  Online Marketing by SMEs - Coimbatore 

TMC Academic Journal, 2014, 8(2): 1-15  4 
 

Japhet Eka et al. (2009) identified the advantages and opportunities of using the internet. 
He concluded that the Internet is noticed as a heavy investment among SMEs in the 
current market due to raising market share. Chaffey (2005) revealed that SMEs during 
2004 did not consider the Internet for adopting electronic marketing activities.  
 
Strauss and Frost (2001) identified “the use of electronic data and applications for 
planning and executing conception, distribution and pricing of ideas, goods and services 
to create exchanges that satisfy individual and organizational goals”. Japhet and 
Lawrence (2010) identified that inadequacy of infrastructure, social & economic 
weakness and lack of ICT initiatives from governments have created a notable barrier in 
adopting e-commerce among developing countries.  
 
Hadjimonolis (1999) identified barriers such as internal and external barriers. The 
external barriers are obtaining finances, technology and others. The internal barrier is of 
security concern. Drew (2003) identified that infrastructure cost, adoption and access to 
e-marketing are declining in few of the existing SMEs in Coimbatore. 
 
Porter (2001) supported that e-marketing has resulted in standardization of products and 
prices due to more intensive competition. Syed et al. (2005) identified the following 
benefits such as better customer service, well managed inventory with reduced 
marketing and logistics expenses, reduced cycle time, high market reach and lesser 
operation cost.  
 
Mehrtens et al. (2001) identified that “three drivers of SMEs’ decisions to invest in e-
business include: Perceived benefits, Organisational readiness and External pressures.”  
 
Chaffey (2007) noted that e-marketing has activities like “Online Advertising, Search 
Engine Marketing, Sponsorship and Online Public Relations”. The author also suggested 
that electronic marketing activities have become important tool for online trade. 
 
 According to the survey conducted by Internet and Mobile Association of India (IAMAI) 
in 2011, it highlighted “A Survey on ICT adoption among MSMEs in India with a special 
focus on online B2B marketplaces”. 
 

RESEARCH METHODOLOGY 

Research Design 

The objective of the study was to identify the perception of online marketing adoption by 
SMEs in Coimbatore. Exploratory and descriptive methods were used in this study. 
Structured questionnaire was the main data collection instrument. Questionnaire 
questions were formulated based on literature and objectives of the study. Data were 
collected through the structured questionnaire.  
 

Target population & sample 

SMEs located in Coimbatore were selected for the research, which includes SIDCO as 
well. In total 100 samples were collected, of which 80 were taken for the study.  
 
 



Balamurugan, Sathish, Jublee and Sathyanarayanan  Online Marketing by SMEs - Coimbatore 

TMC Academic Journal, 2014, 8(2): 1-15  5 
 

Sampling design  

The study adopts a random sampling method for sample selection. The data were 
collected from Marketing Managers and Managing Directors of SMEs. 
 
The respondents were Marketing Managers and Managing Directors of the companies. 
 
Tools used for primary research 

A total of 100 questionnaires were used to collect data and 80 completed questionnaires 
were used for the present study. The questionnaire included the use of Open-ended 
questions, Multiple Options questions and Likert Scale. 
 
Statistical analysis  

The collected data was subsequently analysed using SPSS tool. 
 Frequency Analysis is used to identify the frequency of respondents for each 

parameter chosen for analysis. 
 Percentage Analysis is used to identify the percentage of respondents for each 

parameter chosen for analysis. 
 Descriptive statistics is used to find the central tendency of each factor listed in 

Likert Scale. 
 
ANALYSIS AND INTERPRETATION 

Table 1: Types of advertisement engaged now and its effectiveness 

The respondents were asked to provide the type of advertisements engaged at the moment by using 5 points Likert Scale. 

  
Ad type-

Newspaper 

Ad type-
Trade 
shows 

Ad type-
Sponsorship 

Ad Type-
Magazines 

Ad Type-
Banners 

/Posters 

Ad Type-
Television 

/Radio 
Ad Type-
Internet 

Ad Type-
Mobile 

Ad Type-
Seminar 

N Valid 69 39 15 50 16 12 40 13 18 

None 11 41 65 30 64 68 40 67 62 

Mean 1.46 1.90 2.80 1.58 3.06 3.67 1.60 2.77 2.56 

Minimum 1 1 1 1 1 2 1 1 1 

Maximum 3 3 4 3 5 5 3 4 4 

 

Newspaper was found to be a Very Effective method of advertising with 1.46 as mean 
score, Trade Shows are Effective with a mean of 1.90, Sponsorships are Neutral with a 
mean of 2.80, Magazines with a mean of 1.58 shows that SMEs find it as an Effective 
method of advertising, Banners/Posters with a mean of 3.06 shows that SMEs are 
Neutral in their opinion, Television/Radio with a mean of 3.67 shows that SMEs find it as 
an Ineffective method of advertising, Internet with a mean of 1.60 shows that SMEs find 
it as an Effective method of advertising, Mobile with a mean of 2.80 shows that SMEs 
are Neutral in their opinion and Seminars with a mean of 2.80 shows that SMEs are 
Neutral in their opinion. 
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Hence, this analysis shows that Newspaper is found to be the most effective and the 
Internet, tradeshows, magazine are found to be effective. 
 
Methods of Online marketing engaged in now 

The respondents were asked the various online marketing methods used by them. On 
the basis of multiple options, respondents were requested to select the online marketing 
methods used in their company. 
 
Table 2: Methods used in online marketing 

Online marketing methods used now Percentage 

Search engine optimization (SEO) 16.30% 

Website 22.50% 

Email 23.80% 

Online trade portals 46.30% 

Social media 3.80% 

Articles 1.30% 

Blogs 1.30% 

Video 1.30% 

E catalogue& documents 13.80% 

Directory listings 46.30% 

Banner ads 17.50% 

Never engaged in internet marketing now 52.80% 

 
Figure 2: Methods used in online marketing 
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The data revealed that nearly 53% of SMEs are not engaging in online marketing and 
only 47% of SMEs are using online marketing. The respondents were allowed to select 
more than one option of their online marketing tool. About 46% of company use online 
trade portals and directory listings to promote their business. 23% uses Website and E-
mail for online marketing. To support the website, Search engine optimization (SEO) has 
been used by 16% of companies. Also, 16% of companies use banner ads to promote 
their business. Around 13% of companies provide E-catalogue and documents to 
customers for product and company related information. Lastly, a negligible amount of 
companies use Video, Articles, Blogs and Social media. 
 
Effective online marketing methods 

The respondents who use online marketing were asked to select the effective online 
methods which they feel are appropriate. 
 
Table 3: Effectiveness of online marketing methods 

Effective Online marketing methods Percentage 

Search engine optimization (SEO) 15.00% 

Website 18.80% 

Email 8.80% 

Online trade portals 40.00% 

Social media 2.50% 

Articles 1.30% 

Blogs 1.30% 

Video 0.00% 

E catalogue& documents 0.00% 

Directory listings  38.80% 

Banner ads 6.30% 

Never engaged in internet marketing  52.80% 
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Figure 3: Effectiveness of online marketing methods 

 

This study reveals that 40% of companies felt online trade portals such as India mart; 
Alibaba, etc. have proven to be effective. The second most effective online method is 
directory listing of their company online, around 38% of companies have a positive 
mindset towards online marketing method. Other few effective online methods being 
18% of companies said Website, 15% opted for SEO to list their website in top searches 
and 8% for Email.  
 
Table 4: Benefits of online marketing over traditional marketing 

 
From the study, it revealed that Online Marketing has benefits than traditional marketing 
in terms of increased new sales, capturing new market, increased market share, 
increased customer awareness, increased reach of customers, good communication, 
and increased profit.  

Benefits of online marketing over traditional marketing 
  

Increased 
customer 

awareness 
Increase 

reach 

Increased 
new 
sales 

Increased 
customer 
retention 

Ease of 
use 

Better & 
fast 

communi
cation 

Increased 
Profits 

Capture 
new 

market 

Increase 
market 
share 

N Valid 50 48 48 43 44 44 45 47 41 

None 30 32 32 37 36 36 35 33 39 

Mean 1.60 1.58 1.42 2.44 2.05 1.70 1.51 1.47 1.49 

Minimum 1 1 1 1 1 1 1 1 1 

Maximum 3 3 3 4 4 3 3 3 3 
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Table 5: Importance and reasons for adopting online marketing 

Importance and reasons for adopting online marketing 

  

Competitive 
pressure 

Fear of 
losing 
market 
share 

Customer 
utilize 
tech 

Compete 
with large 

firm 

Cost 
effective 

compared 
to 

traditional 

Increase 
global 
reach 

Enhance 
company 

image 
Increase 

sales 
N Valid 44 44 45 46 45 43 44 45 

None 36 36 35 34 35 37 36 35 

Mean 2.66 2.70 2.20 1.37 1.98 1.86 1.43 1.38 

Minimum 1 1 1 1 1 1 1 1 

Maximum 4 4 4 3 4 6 3 3 

 
The various reasons and importance for adopting online marketing is the confidence to 
compete with large firms, enhancing company image to a high level, increased sales,  
utilization of technology by customers (such as Emails, Video Conferencing, Tracking, 
etc.), cost effectiveness, and increased global reach. 
 
 
Table 6: Benefits of adopting online marketing: A view from the SMEs. 

On the perceptions of the benefits obtained, respondents were requested to select the 
listed factors. 
 
Benefits of online marketing Percentage 

Penetration into new market 62.50% 

Improved customer service 23.80% 

Exploitation of network opportunities 10.00% 

Reduced cost 31.30% 

Provide competitive advantage Provide competitive advantage 28.80% 

Increased customer awareness 47.50% 

Increased sales 46.30% 

None 45.00% 
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Figure 4: Benefits of online marketing 

 

From the above bar chart, it is clear that most of the companies, around 62%, have 
benefited by penetrating into new markets. Increased sales and increased customer 
awareness were the second most benefits obtained by online marketing with 47% 
(approx) by the firms. Furthermore, 31% of companies have said that it reduced 
marketing cost and 28% said it provided competitive advantage. Few of the other 
benefits cited by SMEs were exploitation of network opportunities and improved 
customer services. 
 
Table 7: Barriers in adopting online marketing 

On the perceptions of the barriers inherent in the implementation of various e-marketing 
strategies, respondents were requested to select factors of e-marketing adoption from 
the listed. 
 
Barriers in adopting online marketing Percentage 

Lack of awareness of technology 18.00% 

Low computer literacy 28.00% 

Lack of qualified staff for online activity 28.00% 

Limited financial resources 37.50% 

Complexity 31.60% 

High cost for development of internet connectivity 6.30% 

Inadequate communication infrastructure 5.00% 

Disclosing company information 3.80% 

Not applicable 52.00% 
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Figure 5: Barriers in adopting online marketing 

 

From the above table, the most critical challenge faced by SMEs hindering the adoption 
of online marketing were scarcity of financial resources (32%), 31% had perceived 
complexity and 28% due to lack of qualified staff, contributing to the barriers for adoption 
of online marketing activity. Furthermore 28% of companies have said that low computer 
literacy and 18% indicated that lack of awareness of technology has also been 
highlighted as a major factor in the adoption process.   
 
 
Table 8: Planning for online marketing in the future 

 

Planning for online marketing in the future 

  
Frequency Percent Valid Percent 

Cumulative 
Percent 

Valid Yes 41 51.3 51.3 51.3 

No 4 5.0 5.0 56.3 

Don’t know 35 43.8 43.8 100.0 

Total 80 100.0 100.0  
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Figure 6: Planning for online marketing in the future 

 
From the above chart, it is clear that 51% of companies are willing to adopt online 
marketing activities in the future and about 42% respondents were in dilemma but there 
are high chances for them to adopt online marketing in the future. Only 5% of 
respondents were not going for online marketing as their firms are small size and it may 
be unnecessary. So it is a good opportunity for those who are in IT, ITES and Training 
Providers to concentrate in a new business area.  
 
FINDINGS 

 From the study, it is evident that only 47% of SMEs are currently involved in online 
marketing and the rest 53% are not involved in online marketing as of now.  

 
 32% of companies have allocated around 1 to 5 lakhs per year for overall marketing 

budget. But most of the SMEs do not allocate any marketing budget for a year. 
 
 Based on the study, 75% of companies do not allocate any separate budget for 

online marketing. 
 
 According to SMEs, Newspaper is found to be the most effective method of 

advertisement. Other effective methods of advertisements according to SMEs are 
Tradeshows, Magazines and Internet marketing. 

 
 Most common method of online marketing adopted by SMEs are Online Trade 

Portals and Directory Listings. The second most common method used are 
Websites, E-mail and SEO (Search engine optimization).  

 
 Most of the SMEs who have adopted online marketing do not measure the 

performance of online marketing. Few of the companies who use online marketing 
measure through profit and difference in sales/revenue. 
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 Reasons cited for SMEs in the adoption of online marketing include the need to 
compete with larger firms, increase sales, enhance firms’ image, seek global reach 
for customers and its cost effectiveness compared to traditional. 

 
 Main benefits which SMEs found by adopting online marketing are: 

a. Penetration into new markets 
b. Increased sales 
c. Increased customer awareness 
d. Reduced cost 
e. Having competitive advantage 

 The SMEs which have not adopted online marketing were mainly due to limited 
financial resources and lack of qualified staff to support online activities. Few SMEs 
also said that it is because of lack of awareness of technology and low computer 
literacy. 

 
 Most of the SMEs around 51% of companies are willing to adopt online marketing. 
 
 Around 53% of SMEs who have not implemented online marketing said that they 

have not implemented online marketing due to the factors such as lack of qualified 
staff to support the online marketing activity, limited financial resources, lack of 
awareness of technology and low computer literacy 

 
 SMEs proprietors shared that some SMEs are not willing to adopt online marketing 

because, factors like cost, awareness among suppliers and customers, touch feel 
approach among customers, trust, payment issues. 

 

SUGGESTIONS 

Internet marketing is extremely low cost and also an efficient tool for reaching out to 
more customers. Creating own websites is the best solution for the companies to sustain 
in the market. Listing in directories and portal will cost few Lakhs in every year. Hence, 
the Internet would definitely be more economical than media like Newspaper, 
Tradeshows etc. which would create more awareness. Also, SMEs are unaware of the 
potential benefits of the Internet. As such, the government can create awareness 
campaign among SMEs and provide incentives to support the SMEs. Few SMEs started 
their marketing activities through online because they felt that online marketing provides 
a lot of business opportunities. IT, ITES companies need to understand the purpose and 
deliver the service instead of pushing the software. 
 
Ex: 
Google India, for example offers free website with personalised domain and hosting for 
SMEs in India. The SMEs can make use of these opportunities to use the internet 
platform effectively to benefit their business.  
 
CONCLUSION 

 
The purpose of the study was mainly to gather perception of adopting online marketing 
by SMEs and various factors like benefits, barriers, necessity of online marketing were 
analysed. The studies showed that most of the SMEs still have not adopted online 
marketing and are willing to implement it in the future. To compete with larger firms may 
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not be right reason to go for online marketing. SMEs need to understand the purpose of 
the online marketing, they can use it for receiving feedback, payment, product 
comparability, price comparison and creating awareness. Most of the SMEs prefer online 
marketing because of cost factor only, they have to understand the business model 
which they operate before adopting online marketing. 
 
Hence, the study reveals that the potential of the Internet to be exploited is enormous 
and the benefit to be gained is only limited by the imagination of the business users. 
Government and SME organisations can educate and spread the awareness of online 
marketing and provide incentives to support SMEs.  
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Abstract 
 

Sufficient water supply is vital in obtaining high oil palm yields as found in many 
irrigation studies. The lysimeter study which commenced in 1979 at Sungai Tekam 
Jerantut indicated that oil palm water requirement is high at 5.5-6.5 mm/day which is 
equivalent to 350-450 L/day. In this study, data collected from 1987 to 2010 showed 
that irrigated (IR) palm produced higher bunch weight (BW) with an average of 35.87 
kg/bunch as compared to 32.41 kg/bunch for non-irrigated (NIR) palms. Water 
played an important role in determining the bunch number (BN) in IR palm which 
produced an average of 9 bunches/year as compared to 5 bunches/year for NIR 
palms. The calculation for fresh fruit bunch (FFB) per ha indicated that both higher 
BW as well as BN were produced with significantly greater FFBs for IR palm 
(average 46.16 t/ha/year), whereas NIR palms gave 33.81 t/ha/year, even though, 
average fruit weight (FW) for IR palm (7.82 g) was lower as compared to NIR palms 
(10.06 g). In contrast, the estimated fruit number (FN) for IR palm was higher as 
compared to NIR palms (4833 and 3355 fruits respectively). Irrigation appeared to 
have improved the pollination process resulting in an increase in fruit set. However, 
an increase in fruit set may lead to a high competition for space between fruits which 
in turn may result in low oil-to-bunch rate (22.97%) in IR palms as compared to 
27.16% in NIR palms. In contrast, kernel-to-bunch rate was higher in IR palms 
(5.98%) as compared to NIR palms (4.59%). Supply of sufficient water contributed to 
kernel formation and this reduced the mesocarp area per fruit. In total, IR palms 
produced higher oil yield yearly (10.48 t/ha/yr) as compared to NIR palms (5.98 
t/ha/year); kernel yield was 2.77 t/ha/yr in IR palms and 1.04 t/ha/yr in NIR palms, 
and was positively correlated with higher bunch number, bunch weight and fruit 
number. This study emphasized the importance of irrigation to meet the oil palm 
water requirements, especially during the drought season, as well as for plantations 
situated in low rainfall areas in order to achieve high oil palm yield continuously and 
to maintain the yield of older palms.   

 
Keywords: Irrigated palm, Non-irrigated palm, Yield 

 
 
INTRODUCTION 
 
Moisture is one of the most important requirements to gain high oil yield in oil palm 
plantation, alongside the soil fertility and type of planting material. Studies of the 
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importance of climate stability such as rainfall, air temperature, solar radiation, relative 
humidity, evaporation and wind that influence oil palm growth have been conducted by 
numerous scientists, for example Corley (1976) and Ooi et al. (2004) studied how 
fluctuations in climatic conditions, especially rainfall, influenced the cropping pattern and 
yield of oil palms in a particular locality. Water requirements for an oil palm were 
determined in a study by Foong (1991) using a single lysimeter study, and potential 
evapotranspiration (PET) for immature oil palm was estimated at 4.5 – 5.5 mm/day and 
5.5 – 6.5 mm/day for mature palm. Occasionally it can reach up to 7.0 – 8.0 mm/day in 
drought season. By maintaining the soil water at constant level, plantation yields should 
be around 45 tonnes/ha at mature stage before the declining phase as palms age 
(Foong, 1999). 
 
Insufficient irrigation during droughts, less water supplied to older palms and 
physiological stress due to excessively high yield during previous years can all impact 
the current oil palm yield. Low carbon dioxide (CO₂) uptake in plant leaves (Henson, 
1991b) can reduce production by adversely affecting the production of starch (CH₂O) 
needed for bunch formation in oil palm. The production of energy from CH₂O in oil palm 
is important because it determines the rate at which oil palms produce the organic acids 
and fat required for greater bunch formation (Penning de Vries et al., 1983). Furthermore, 
moisture conditions are related significantly to the pollination process (Bulgarelli et al., 
2002) and in drought seasons the pollination rate of female flower in anthesis is reduced 
and causes low fruit set formation. This paper reviews more data from a lysimeter project 
investigating oil yield that includes palms up to 35 years old and also reports data from 
non-irrigated palms as a comparison. 
 
 
MATERIAL AND METHOD 
 
Oil palm lysimeters were constructed using water-proof cement in Phase 4/12 at the Tun 
Razak Agriculture Research Center in Jerantut, Pahang, on Munchong soil series with 
the size of 8.8 m diameter and 1.5 m depth, as described in the previous papers by Ling 
(1979) and Foong (1991).  The soil placement in the vase was in the same order. 
Irrigation of the palm was supplied to entire soil surface, where in this study, the 
estimated potential evapotranspiration (PET) of immature oil palm was 4.5 to 5.0 mm per 
day, and 5.0 to 5.5 mm per day for mature palm. During drought, the PET could increase 
to 6.5 to 7.5 mm per day whereas in the monsoon season the rate could be as low as 
3.0 to 3.5 mm per day. During an El Nino, the PET could reach as high as 10 mm per 
day (Foong and Lee, 2000). Adequate fertilizer was applied. The oil palm yield was 
recorded from the irrigated and two surrounding non-irrigated palms. The weight of each 
bunch harvested was recorded. A representative sample of 300 g fruits for each bunch 
was sent to the Felda laboratory (certified by ISO 9001) for oil content analysis. The 
comparison of oil yield between treatments was done yearly. 
 
 
RESULTS 
 
As mentioned above, the trial was situated in Jerantut Pahang. Although the total rainfall 
ranged between 1500 – 2800 mm/year, there are several consecutive months with low 
total rainfall; example February to March and June to August 1990, February to March 
and July to October 1991 and January to March 1992, that could possibly affect oil palm 
yield (Table 1). 
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Table 1:  Monthly Rainfall Distribution in Tun Razak Research Center, Pahang 

 

YEAR JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC Total 

1987 164 2 38 253 307 141 42 137 366 295 184 351 2280 
1988 109 165 184 121 114 180 157 337 180 94 554 171 2364 
1989 125 59 122 178 255 212 49 96 209 300 220 115 1939 
1990 207 28 47 153 186 23 43 56 223 121 188 320 1595 
1991 133 43 10 219 161 134 115 94 87 93 295 372 1754 
1992 99 80 46 163 237 115 147 110 178 222 343 223 1964 
1993 133 63 205 171 220 91 189 129 260 305 267 508 2541 
1994 102 195 299 108 115 168 16 258 150 186 395 114 2105 
1995 183 157 111 129 139 209 128 138 123 250 324 402 2293 
1996 110 74 145 281 167 163 140 272 138 193 287 208 2178 
1997 23 214 113 307 133 177 106 175 37 126 229 254 1894 
1998 109 27 34 89 176 131 374 198 97 138 160 409 1940 
1999 205 104 147 202 169 149 52 186 427 192 191 207 2230 
2000 235 326 230 270 106 104 59 159 188 242 197 254 2369 
2001 230 254 428 322 112 104 129 193 237 184 242 317 2750 
2002 73 68 98 198 119 92 76 177 151 176 130 167 1526 
2003 167 63 159 111 119 122 106 147 62 226 224 267 1772 
2004 109 12 188 174 183 88 191 109 107 524 221 183 2089 
2005 47 36 23 99 130 43 119 99 145 239 345 279 1604 
2006 65 226 125 194 139 150 147 187 100 217 183 177 1909 
2007 155 39 86 72 141 170 230 88 228 396 359 552 2516 
2008 160 67 320 393 200 216 237 229 142 181 275 271 2690 
2009 107 95 345 232 274 143 83 137 88 149 252 190 2095 
2010 73 73 26 194 230 388 215 92 202 70 242 327 2131 

. 
 = Periods of low rainfall 

 
 
Effect of Rainfall Pattern to Non-irrigated Palms 
 
The pattern of rainfall was closely related to oil palm yield, bunch number and bunch 
weight as mentioned by Foster and Chang (1989) that rainfall has influenced on frond 
production, bunch number, sex differentiation and floral abortion, which accounts for as 
much as 77.4% of monthly yield fluctuations. This study showed that oil palms which 
highly depend on rain were pruned to moisture stress due to drought season which can 
appear up to 6 months annually. In 1989, there are only 49 and 96 mm/month for July 
and August respectively. In 1990, there are 5 months with low rainfall which are 
February and March (28 and 47 mm respectively), June, July and August (23, 43 and 56 
mm respectively). Low rainfall period was also detected in February and March 1991 (43 
and 10 mm respectively) and July until October continuously. In 1992, there are 3 dry 
months from January until March (Table 1). That resulted in low bunch number in 1992, 
1993 and 1994 with average of only 3 bunches per year and gave much drop to the FFB 
on the particular years (Figure 1). However, the trend of bunch weight is following the 
increasing of total annual rainfall in 1992 until 1994. It was indicated that bunch 
formation was much affected by the rainfall regime especially for non-irrigated (NIR) 
palms and it was believed that drought period in these particular years had affected the 
process of sex determination and bunch development in the stress condition.  Both total 
rainfall in a month and number of drought month are contributed to the moisture deficit, 
as what had been mentioned by Turner (1977) that rainfall amount and distribution are 
important parameters in any system of oil palm yield forecasting. 
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Figure 1: Yields for NIR Palms and Number of Drought Months per Year 
 

 
 
(The graph of rainfall pattern that affects the Bunch Number (BN), Bunch Weight (BW) 
and Fresh Fruit Bunch (FFB) of non-irrigated palms from 1987 until 2010. Data for 
drought month and BN were indicated in primary axis, whereas secondary axis for BW 
and FFB.) 
 
 
Effect of Irrigation to Bunch Component 
 
The average of bunch weight produced by irrigated palm (IR) is higher (35.87 kg) as 
compared to the non-irrigated palm (NIR) (32.41 kg) and yields fluctuated in a similar 
way between each palm following the trend of rainfall up and down every year (Table 2). 
Nevertheless, the average bunch weight for IR palm did not drop sharply during drought 
which is in contrast to NIR palms, which produced lower bunch weight (27.34 kg) in 2005. 
This consistent higher bunch weight in IR palm is deemed to be achieved with the soil 
constantly maintained with adequate soil water. The increasing of average bunch weight 
in IR palm was influenced by good soil moisture which enables the water storage 
necessary in bunch development. Water also ensures that respiration and transpiration 
activities continue and support the photosynthesis needed to produce the CH₂O that 
supports bunch development. According to Breure (2003), the lack of CH₂O production 
has a negative impact to bunch development and leads to a reduction of bunch stalk 
weight, spikelet number and the number of flower in each spikelet. 
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Table 2: Irrigated (IR) palm and Non-irrigated (NIR) palm Average Bunch Weight, 
Bunch Number and Fresh Fruit Bunch Weight from 1987 to 2010 
 

Year 
Bunch Weight (kg) Bunch Number 

Fresh Fruit Bunch 
(tonnes/ha) 

IR NIR IR NIR IR NIR 

1987 26.07 19.06 7 3 27.01 11.05 
1988 29.61 27.40 9 4 39.44 26.48 
1989 27.20 31.08 10 6 40.26 31.01 
1990 28.00 26.18 13 7 53.87 42.62 
1991 36.14 29.25 7 3 37.44 17.32 
1992 33.55 32.88 6 3 29.79 19.16 
1993 40.89 46.21 9 3 54.46 33.85 
1994 26.59 34.79 15 7 59.02 51.65 
1995 31.15 30.98 10 7 46.10 55.13 
1996 40.75 29.47 6 8 36.19 58.90 
1997 38.19 30.35 8 3 45.21 13.58 
1998 37.25 38.93 8 4 44.10 21.68 
1999 34.36 35.33 11 5 55.94 30.82 
2000 32.70 33.65 10 5 48.40 42.29 
2001 32.64 34.98 11 5 53.13 43.85 
2002 38.40 37.38 9 5 51.15 38.81 
2003 44.44 34.01 8 6 52.61 47.76 
2004 46.06 38.15 8 4 54.54 27.79 
2005 39.00 27.34 10 4 57.72 21.83 
2006 37.17 30.04 9 7 49.51 44.29 
2007 42.29 36.90 7 4 43.81 32.93 
2008 38.79 32.59 7 4 40.18 29.22 
2009 37.00 35.36 8 6 43.81 49.47 
2010 42.64 25.64 7 5 44.18 19.90 

Average 35.87 32.41 9 5 46.16 33.81 
 
Table 2 also shows that the total number of bunches produced by IR palm is higher, 
ranging from 6 to 15 bunches per year, compared to NIR palms, which produce between 
3 to 8 bunches per year. There was a significant decrease in bunch production in 1991 
to 1993 for NIR palms (Table 2). IR palms which received sufficient water still maintained 
the higher bunch number and  produced heavier bunches contributing to the higher total 
FFB as compared to NIR palms. In effect the yield achieved by the IR palms can be 
described as the potential yield of oil palms generally since the IR palms received the 
adequate water and high dosages of fertilizer required for optimal production. Table 2 
shows that the mean annual FFB shows a huge gap between IR palms (46.16 t/ha/year) 
compared to NIR palms (33.81 t/ha/year). This is consistent with several studies showing 
that irrigation gave higher oil palm yield (e.g. Corley, 1996). According to Lim et al. 
(2005), annual rainfall distribution is very important because it is closely related to oil 
palm physiological development such as flowering and bunch production. This is 
because any plants which receive sufficient amounts of water will be able to optimize the 
transpiration and respiration processes necessary for development and fruiting. 
 
Table 3 shows the average fruit weight (FW) is variable, but generally, IR palms 
produced lower FW (average of 7.82 g) as compared to an average FW of 10.06 g in 
NIR. However, the trend showed a decrease at the palms’ mature stage (12-25 years old) 
through to the post-economic lifecycle stage (26-35 years old). Yields fell as palms aged 
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with the average of FW for NIR palms falling from 11.04 g per fruit to 8.70 g per fruit, and 
the average FW for IR dropping from 8.66 g per fruit to 6.63 g per fruit. Table 3 also 
shows that during the same period, 1987 to 2010 the estimated fruit number (FN) for IR 
palm was consistently higher (average 4833 fruits) as compared to NIR palms (average 
of 3355 fruits), and this was a result of better levels of pollination in IR palms leading to 
higher levels of fruit development. 
 
Table 3: Irrigated (IR) palm and Non-irrigated (NIR) palm Fruit Weight and 
Estimated Fruit Number from 1987 to 2010 
 

Year 
Fruit Weight (g) Fruit Number 

IR NIR IR NIR 

1987 9.33 12.62 2396 1511 
1988 10.59 13.71 2738 1999 
1989 9.18 10.43 3329 2980 
1990 7.70 9.18 3550 2852 
1991 7.27 11.63 4578 2515 
1992 10.15 11.57 3306 2843 
1993 8.58 11.75 4685 3932 
1994 6.15 10.83 4325 3214 
1995 7.59 9.64 4106 3213 
1996 9.39 9.39 4338 3137 
1997 9.78 13.81 3904 2198 
1998 10.21 11.27 3693 3455 
1999 7.82 9.78 4514 3613 
2000 7.55 8.99 4330 3743 
2001 6.47 9.63 5041 3633 
2002 6.96 10.74 5516 3479 
2003 7.86 9.44 5655 3603 
2004 7.75 8.94 5945 4267 
2005 7.31 9.46 5190 2889 
2006 4.83 5.59 8291 5379 
2007 7.45 9.09 5384 4059 
2008 7.29 9.33 5711 3494 
2009 5.50 6.60 6723 5357 
2010 4.88 8.15 8738 3144 

Average 7.82 10.06 4833 3355 
 
 
Figure 2 show that the percentage of oil-to-bunch varies following the production round 
for both IR and NIR oil palms. With the exception of 1991 IR palm showed lower levels of 
oil content, and the overall mean oil content of IR palm (22.97%) was lower than for NIR 
palms (27.16%) throughout the study period (Table 4). In contrast, the percentage of 
kernel-to-bunch of IR palm was higher than NIR palms. For IR palm, kernel content is 
5.98% as compared to NIR palms (4.59%). The kernel content in bunches is found to be 
negatively correlated to the percentage of wet mesokarp and percentage of oil-to-bunch. 
Figure 3 shows how the total oil and kernel yield fluctuated following the trend of FFB 
production and that both were consistently higher for IR palm compared to NIR palms. 
As an average, IR palm achieved 10.48 tonnes/ha/year oil yield, whereas NIR palms 
only achieved 5.98 tonnes/ha/year (Table 5). For the kernel yield, IR palm produced 2.77 
tonnes/ha/year, whereas NIR palms achieved only 1.04 tonnes/ha/year. 
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Figure 2: IR palm and NIR palm Percentage of Oil-to-Bunch and Kernel-to-Bunch 
Component from 1987 to 2010 
 

 
 
Percentage of oil-to-bunch (O/B) and kernel-to-bunch (K/B) component for both irrigated 
(IR) and non-irrigated (NIR) palms from 1987 till 2010. The O/B for IR palm was shown 
in red line, whereas for NIR palms in green-dotted line, K/B for IR palm was in blue line 
whereas purple-dotted line for NIR palms. 
 
 
Table 4: The average of Oil-to-bunch and kernel-to-bunch for both irrigated (IR) 
palm and non-irrigated (NIR) palms 
 

Palm  Oil-to-bunch (%) Kernel-to-bunch (%) 

Irrigated  22.97 5.98 
Non-irrigated 27.16 4.59 

 
 
Figure 3: IR palm and NIR Palm Oil and Kernel Yields from 1987 to 2010 
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Percentage of oil yield and kernel yield for both irrigated (IR) and non-irrigated (NIR) 
palms from 1987 till 2010. The Oil Yield for IR palm was shown in red line, whereas for 
NIR palms in green-dotted line, Kernel Yield for IR palm was in blue line whereas purple-
dotted line for NIR palms. 
 
Table 5: The Average of Oil Yield and Kernel Yield for Both Irrigated (IR) Palm and 
Non-irrigated (NIR) Palms 
 

Palm  Oil Yield (tones/ha/year) Kernel Yield (tones/ha/year) 

Irrigated  10.48 2.77 
Non-irrigated 5.98 1.04 

 
 
Thus, in general terms, irrigation has a significant positive impact on the oil and kernel 
yield of palms. The increased oil and kernel output is due to higher bunch numbers and 
greater bunch weight, even though the percentage of oil-to-bunch is significantly lower 
as compared to NIR palms. It is the combination of the three factors of bunch numbers, 
bunch weight and percentage of kernel-to-bunch, all of which were higher in IR palm that 
contributed to the higher overall kernel and oil yields. 
 
DISCUSSION AND CONCLUSION 
 
The Jerantut area is situated in a moderate rainfall distribution zone and generally 
receives between 1500 – 2800 mm/year. However, there is usually a moderate drought 
season with lower rainfall over several consecutive months that may affect oil palm yield 
in this area. Siregar et al. (1999) demonstrated that rainfall of less than 2.5 mm per day 
can be considered as dry, and that low rainfall was correlated with the abortion rate and 
sex differentiation. Generally, total precipitation which means rainfall plus water supply 
has a significant impact on FFB yield (Isenmila, 2001). The average total sunshine hours 
per day in the Jerantut area is 5.5–6.4 hours per day and this  is considered to be an 
effective number as it exceeds the 5 hours per day or 1825 hours per year as 
recommended by Lim et al. (2005) is optimal to produce oil palm yield. This is in line with 
the conclusions of Sparnaaij et al. (1963) who found that there is a positive correlation 
between oil palm yield and the number of sunshine hours in a particular area.  
 
The present study shows that with irrigation at 5.5-6.5 mm per day, the rate 
recommended by Ling (1979) and Foong (1991), IR palm produced more total oil and 
kernel yield compared to NIR palms. IR palm produce more and heavier bunches than 
NIR palms, leading to higher oil palm yields in line with the findings reported by Ochs 
and Daniel (1976) and Corley (1996). This effect is even more significant in mature 
palms because variation in bunch number contributes much more to these yield cycles 
than does bunch weight (Broekmans, 1957b). Indeed, even at the post-economic 
lifecycle (PELC) stage of 26-35 years old, both IR and NIR palms produce higher FFB 
yields compared to the mature (M) stage (12-25 years old). According to Lim et al. 
(2005), annual rainfall distribution is very important due to the close relationship with oil 
palm physiological development such as flowering and bunch production. This is 
because any plant, especially oil palm, which receives sufficient amounts of water, will 
be able to optimize the transpiration and respiration process in the plant and irrigation 
increases the sex ratio during anthesis (Corley and Hong, 1982). More female flowers 
are produced from palms that do not experience water stress and this leads to the 
production of higher bunch numbers.  
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Good soil moisture enables water storage and this leads to an increase of average 
bunch weight in IR palms and contributes to total FFB. Water facilitates the respiration 
and transpiration activities in oil palm that are essential to the production of CH₂O that is 
required for bunch development. According to Breure (2003), the lack of CH₂O 
production negatively impacts bunch development due to reduction of bunch stalk weight, 
spikelet number and the number of flower in each spikelet. The weight of a bunch also 
depends on the number of spikelets, flowers per spikelet, the percentage of fruit set, the 
mean weight per fruit and the weight of the frame (Broekmans, 1957b). With irrigation, 
sex differentiation produces a high female to male flower ratio, enabling pollination by 
weevils and leading to high levels of fruit formation. In drought seasons, less pollination 
occurs because the number of female flower in anthesis falls and this leads to lowered 
fruit set formation (Bulgarelli et al., 2002). The present study demonstrated that in IR 
palms the fruit number in a bunch is higher than in NIR palms, and that the differential 
increases through the years. The high fruit numbers in a bunch for IR palm led to 
increased competition for space and nutrients, which in turn led to decreases in average 
fruit weight compared to NIR palms over time. 
 
The oil content in a bunch depends on both rainfall and sunshine hours (Dumortier, 1999; 
Hoong and Donough, 1998). In the present study water availability was probably the 
greatest influence on the oil-to-bunch ratio in IR palm which gave lower percentage in 
most of the years in study period as compared to NIR palms. Over time oil-to-bunch 
ratios showed declining trends for both IR and NIR palm in line with the findings of 
Corley and Tinker (2003), that the rate of oil-to-bunch is inversely proportional with palm 
age. However, the rate of kernel-to-bunch showed ascending trend and higher in IR 
palm as compared to NIR palms. This suggests that the water supplied to the IR palm 
influenced palm kernel formation in fruits which are bigger in size and reduced the 
thickness of mesokarp. Additionally, the high number of fruits per bunch in IR palm may 
have contributed to the lower mesokarp area due to limited space in a bunch. IR palms 
received sufficient water and showed higher total oil yield and kernel formation yearly as 
compared to non-irrigated palms. However, the percentage of oil-to-bunch in IR palm 
was lower compared to NIR palms, suggesting that the significantly higher number of 
bunch and greater bunch weight had influenced the total oil and kernel yields 
respectively. 
 
CONCLUSION 
 
The present study demonstrated that sufficient water supply improves the oil yield and 
kernel yield of palms, and that the improved yield comes from higher bunch numbers 
and greater bunch weights, even as oil palms age. A reasonable level of old production 
still can be achieved for NIR palms in moderate weather, but oil yields are drastically 
affected after 2-3 months drought period. 
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Abstract 
 

Greenhouse gas emission from hydrofluorocarbons (HFCs) has become a serious 
concern due to its major contribution to the adverse effects on global warming. HFC-
134a (used in air-conditioning systems in vehicles) and HFC-410a (used in air-
conditioning systems for buildings) are greenhouse gases, commonly used as 
refrigerants. This study aims to estimate HFC emission factors from air conditioning 
in Thailand and calculate total HFCs emissions using the figures for consumption of 
refrigerants during the years 2009-2012 by following the 2006 Guidelines for 
National Greenhouse Gas Inventories. The activity data were collected by surveying 
and in-depth interviews with air conditioning manufacturers and relevant servicing 
sectors in Thailand during the year 2012. The HFC emissions were calculated using 
Tier2a approach with plant specific parameters. The results indicated that the major 
emission of HFCs from air-conditioning systems was the remaining residual 
refrigerants after disposal. Among all HFCs, HFC-410a was the main leaked 
refrigerant in the year 2012. The projection of HFC emissions from 2012 to 2050 was 
conducted using and assumed annual 4% growth rate of gross domestic product 
(GDP). It was found that the emission of HFCs will reach 354.65 Tg CO2 eq. by the 
year 2050. The outcome of this study can be applied to identify effective strategies 
for greenhouse gas (GHG) mitigation from refrigeration in Thailand.   

 
Keywords: Emission factor; Hydrofluorocarbons; Greenhouse gas; Air 
conditioning 

 
 
INTRODUCTION 
 
Greenhouse gases are any gaseous compound in the atmosphere that is capable of 
absorbing infrared radiation, thereby trapping and holding heat in the atmosphere.  
Greenhouse gases are largely responsible for the greenhouse effect and climate change.  
There are six directly controllable greenhouse gases that are covered by Kyoto Protocol, 
namely: carbon dioxide (CO2), methane (CH4), nitrous oxide (N2O), hydrofluorocarbons 
(HFCs), perfluorocarbons (PFCs); and sulphur hexafluoride (SF6). In comparison to CO2  
HFCs, PFCs, and SF6 have global warming potentials (GWPs) over a 100 year time of 
140-11,700, 6,500-9,200 and 23,900, respectively (IPCC, 1996).  According to the 
Montreal Protocol, HFCs are commonly used as alternative refrigerants replacing 
Chlorofluorocarbons (CFCs) which are ozone depleting substances. Most HFC 
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emissions are mainly from refrigeration and air conditioning (RAC) through 
manufacturing, servicing and disposal. Zhan et al. (2013) estimated the emissions of 
hydrofluorocarbon-134a from vehicles‟ air conditioning systems in southern California. It 
was found that an average of 489 g of HFC-134a was used when recharging the sample 
vehicles with an average nominal charge of 858 g. An average 67% of the container 
content was effectively charged into the systems, with 11% of the refrigerant being 
released during service, and the remaining 22% being left in the containers after 
operations were completed.  
 
The global emission projection of fluorinated greenhouse gases -HFCs), PFCs and SF6 - 
in the year 2050 was estimated by Gschrey et al. (2011). They reported that total global 
emissions of fluorinated greenhouse gases will amount to 4 GT CO2 eq. by 2050 if no 
mitigation measures are taken. The contribution of F-gases to global warming will 
increase from approximately 1.3% in the year 2004 to 7.9% of projected total 
anthropogenic CO2 emissions in the business-as-usual scenario in 2050. Accordingly, 
the emission projections of these fluorinated gases in national figures are urgently 
required. 
 
As reported in Thailand National Greenhouse Gas Inventory in 2010, the emissions of 
HFCs and SF6 were 2,600 Gg CO2 eq in 2004. The HFC emissions from RAC was 
estimated by using Tier 1 default emission factors following the Revised 1996 IPCC 
Guidelines for National Greenhouse Gas as comprehensive activity and national specific 
emission factor data were unavailable. However, using the default emission factor may 
have led to underestimates or overestimates of HFC emissions. Thus, more accurate 
and more specific emission factors are needed to calculate HFC emissions. This article 
aims to develop specific emission factors for estimating HFC emissions from air 
conditioning and to forecast emissions to the year 2050 by using an appropriate 
economic driver as GDP. The proposed country specific emission factors can be used 
for the preparation of Thailand Greenhouse Gas Inventory in the near future. 
 
METHODOLOGY 
 
The specific emission factor for HFC emissions from the air conditioning industry in 
Thailand was developed from data survey and expert interviews during the year 2009-
2012. 70 questionnaires were sent to mobile air conditioner manufacturers, air 
conditioning maintenance service centres and garages. Activity data such as the models 
of air conditioners, the annual production of air conditioners, the types of refrigerants, the 
amount of refrigerant in stock were provided by the Department of Industrial Works and 
the GDP growth rate was obtained from Office of the National Economic and Social 
Development Board. In addition, the numbers of cars and mobile air conditioners were 
provided by the Thai Automotive Industry Association and the National Statistical Office 
Thailand, respectively. The amount of refrigerant consumption and the amount of 
refrigerant leakage during manufacturing and servicing were collected from selected 
plants. Then, the specific emission factors were estimated by following the 2006 IPCC 
Guidelines for National Greenhouse Gas Inventories. The plant specific emission factors 
were used to calculate the HFC emissions from the air conditioning sector in Thailand. 
The emissions of HFCs from air conditioning were estimated using Tier 2 method as 
follows:   
 
 Etotal ,t  = Econtainer,t + Echarge,t + Elifetime,t + Eend-of-life,t          …………….. Equation (1) 
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The explanations of each emission were described in Table 1. Additionally, linear 
regression using the growth rate of gross domestic product (GDP) as 4% (Office of the 
National Economic and Social Development Board, 2013) was used to forecast the 
HFCs emission from 2013 to 2050. 
 
 

Table 1: Equations for calculating HFCs emissions from air conditioning (IPCC, 
2006) 

Equations Factors Definitions 

Sources of emissions from management of containers 

 
Econtainer,t  =  
RMtc/100 

 

Econtainers, 

t 
emissions from all HFC containers in year t, kg 

RMt 
HFC market for new equipment and servicing of all 
refrigeration application in year t, kg 

c 
emission factor of HFC container management of the 
current refrigerant market, percent 

Sources of emissions when charging new equipment 

 
Echarge,t  =  
Mtk/100 

 

Echarge, t 
emissions during system manufacture/assembly in 
year t, kg 

Mt 
amount of HFC charged into new equipment in year t 
(per sub-application), kg 

k 
emission factor of assembly losses of the HFC charged 
into new equipment (per sub-application), percent 

Sources of emissions during equipment lifetime 

Elifetime,t  =  
Btx/100 

Elifetime, t 
amount of HFC emitted during system operation in 
year t, kg 

Bt 
amount of HFC banked in existing systems in year t 
(per sub-application), kg 

x 

annual emission rate (i.e., emission factor) of HFC of 
each sub-application bank during operation, 
accounting for average annual leakage and average 
annual emissions during servicing, percent 

Emissions at system end-of-life 

 
Eend-of-life,t 

=  (Mt-

dp/100)(1-
ηrec,d/100) 

 

Eend-of-life, 

t 
amount of HFC emitted at system disposal in year t, kg 

Mt-d 
amount of HFC initially charged into new systems 
installed in year (t-d), kg 

p 
residual charge of HFC in equipment being disposed of 
expressed in percentage of full charge, percent 

ηrec,d 
recovery efficiency at disposal, which is the ratio of 
recovered HFC referred to the HFC contained in the 
system, percent 
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RESULTS AND DISCUSSION 
 
Overview of HFCs Imported/Exported and Survey Data 
 
The amounts of HFCs imported and exported for the manufacturing of air conditioners 
are shown in Figure 1. HFC-134a and HFC-410a are common refrigerants found in air 
conditioning produced in Thailand, HFC-134a was used in mobile air conditioners and 
HFC-410a mostly used in air conditioners. Due to no production of HFCs in Thailand, all 
HFCs used in the industry are imported. According to the database of the Hazardous 
substances Information Center at the Department of Industrials Works (2013), the 
imported and exported data of HFC-134a and HFC-410a show that the amounts of 
imported HFC-410a are more than that of HFC-134a because the domestic sales of air 
conditioners for buildings are more than cars that affects to the refrigerant charging. 
 
Figure 1: Imported and exported HFCs in Thailand (Department of Industrials 
Works, 2013) 

 
 
According to survey data from 70 relevant manufacturers, the amount of refrigerants 
charged into new refrigerating appliances depends on types of air conditioners. As 
shown in Table 2, the amount of refrigerant increases as refrigerator capacity increases. 
However, the ratio of refrigerant amount to refrigerator capacity gradually decreases 
when the size of refrigerator increases. Additionally, the internal volume of the refrigerant 
contained in mobile air conditioner depends on types of vehicles as shown in Table 3. 
Small vehicles require less refrigerant than larger vehicles. 
 
Table 2: Survey Data of an Amount of Refrigerant in Each Type of Air Conditioners 
for Buildings 
 

Refrigerator Capacity (BTU) Refrigerant (grams) 

9,000 460 

12,000 500 

16,000 650 

18,000 850 

24,000 950 

30,000 1,100 



Watthusinthu and Chiarakorn                                Hydrofluorocarbon Emission Factors - Thailand 

TMC Academic Journal, 2014, 8(2): 27-35  31 

 

 
Table 3: Survey Data of an Amount of Refrigerant in Each Type of Mobile Air 
Conditioners 
 

Types of vehicles Refrigerant (grams) 

Not more than 7 passengers 330-600 

Microbus & passenger van 1,000-1,100 

Van & Pick up 400-800 

Taxi 410-630 

 
 
HFCs Emissions from Air Conditioning 
 
For air conditioning industry, HFCs are emitted from three main sources: during 
manufacturing, use phase and disposal. In the manufacturing process, HFCs are 
released to the atmosphere from the automatic refrigerant charging, vacuum process 
and joint system. During use phase, HFCs can emit from the refrigerating appliances. As 
a result, regular maintenance and servicing are required. However, service technicians 
who lack skills might break joints and valves in the equipment, causing HFCs leakage. 
After use, the air conditioners are disposed of and most HFCs are emitted during this 
step because HFCs are not recovered from the discarded machines. In Thailand, there 
is no regulation regarding to recovery of HFCs from air conditioners and old air 
conditioners are generally sold to recycling shops where the steel body is disassembled 
and the refrigerant is often allowed into the atmosphere. Thus, programmes like “Take-
back air conditioner”, becomes an interesting HFC reduction measure. In Europe, the 
first air conditioning manufacturer that set up voluntary “take-back” schemes was Daikin 
Europe. This service encourages the recovery and recycling of air conditioning 
equipment, which is not currently covered by the Waste Electrical and Electronic 
Equipment Directive (WEEE Directive). It is reported that over 50 tonnes of equipment 
were recovered with a recycling efficiency of over 90% in 2010 (Daikin, 2014). However, 
no “Take-back air conditioner” program is currently established in Thailand. In order to 
initiate this program, the collaboration between Thai Air Conditioning Traders 
Association and relevant government offices is required and the feasibility study of this 
program should be investigated before implementation. Unfortunately, there is no such 
regulation and policy in Thailand. 
 
Plant Specific Emission Factors and HFC Emissions from Air Conditioning 
 
Using the available activity data, the advanced method, using tier 2 equations, was 
employed in this study. The plant specific emission factors from this study are presented 
in Table 4, in comparison with that of the default emission factors from 2006 IPCC 
guidelines. The most leakage of refrigerants from the air conditioning sector is from the 
residual HFCs remaining in equipment being disposed of (79% for HFC-410a and 61% 
for HFC-134a). Second comes the leakage during refrigerant charging to new equipment. 
By using mass balance, the amount of HFCs filled in the air conditioning equipment 
during use and maintenance is 21% for HFC-410a and 39% for HFC-134a. All emission 
factors from this study are found to be consistent with the default emission factors 
provided from IPCC (2006). In comparison to the study in the United States (Zhan et al., 
2013), the leakage of HFC-410a from mobile air conditioners during service is 11% and 
the refrigerant remaining after use is 22%. The percentages of HFC-410a emission 
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during service and disposal from this study are higher than that from Zhan and 
colleagues‟ study. This is because mitigation measures to reduce HFC-134a emissions 
have been implemented in the United States. For example, the California Air Resources 
Board (ARB) identified the mitigation of HFC-134a emissions from nonprofessional 
service of MVAC systems as one of a suite of potential measures to reduce the state‟s 
greenhouse gas emissions. The State of Wisconsin prohibited the sale of HFC-134a in 
small cans, and restricted the sale and use of this refrigerant in larger containers to 
certified, state-registered technicians only. 
 
 
Table 4: Plant specific emission factors for estimating HFC-134a and HFC-410a 
emissions from air conditioning 
 

 

Emission Factors, % 
(this study) 

Default Emission Factors, % (IPCC,2006) 

c k ηrec,d p c k ηrec,d p 

Air 
conditioner 
(HFC-410a) 

0.0 0.54 0.0 79 0.02<c<0.1 0.2≤k≤1 0<ηrec,d<80 0<p<80 

Mobile air 
conditioner 
(HFC-134a) 

0.0 0.37 0.0 61 0.02<c<0.1 0.2≤k≤0.5 0<ηrec,d<50 0<p<50 

c: Emission factor of HFCs container management of the current refrigerant market, 
percent 
k: Emission factor of assembly losses of the HFCs charged into new equipment (per 
sub-application), percent 
ηrecd: Recovery efficiency at disposal, which is the ratio of recovered HFC referred to 
the HFC contained in the system, percent 
p: Residual charge of HFCs in equipment being disposed of expressed in percentage of 
full charge, percent 
  
 
The emission of each HFC in air conditioning industry was calculated from the plant 
specific emission factors shown in Table 4 and total emissions for the whole lifecycle of 
each HFC in use by the air conditioning sector were calculated by using Eq.(1). Finally, 
the emissions of each HFC were then converted to carbon dioxide equivalent (CO2 eq) 
by multiplying their global warming potentials. The GWPs of HFC-134a and HFC-410a 
are 1430 and 2088. Figure 2 shows the emissions of HFC-134a and HFC-410a from the 
year 2009-2012. The emissions were presented in the unit of Teragrams of Carbon 
Dioxide equivalent (Tg CO2 eq), as well as, 1 Tg = 1 million metric tons). The total HFC 
emissions are 40,127.87 tonnes or 79.90 Tg CO2 eq in 2012. In 2012, the highest 
emission belongs to HFC-410a, accounting for 71.45 Tg CO2 eq, followed by HFC-134a 
(8.45 Tg CO2 eq). 
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Figure 2: HFCs emissions in the year 2009-2012 
 

 
 
The total HFC emissions in Thailand have increased rapidly from 51.51 Tg CO2 eq in 
2009 to 79.90 Tg CO2 eq in 2012. The main HFC emissions are from HFC-410a used in 
air conditioners which is responsible for 89.42%. The forecasted HFC emissions using 
GDP growth rate from the year 2009-2050 are presented in Figure.3. If the emission 
trend correlates with the GDP growth rate with the coefficient of determination (R2) of 
0.97, then in 2050, the projected HFC emissions under the „business-as-usual‟ scenario 
will reach 354.65 Tg CO2 eq, increasing by a factor of 6.89 above the emissions in 2009. 
This indicates that the emissions from refrigerant consumption in Thailand will probably 
play an important role in the Thailand Greenhouse Inventory. 
 
 
Figure 3: HFC emissions forecasted by the growth rate of GDP from 2012-20504 
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CONCLUSIONS 
 
This study examined the emission factors of HFC emissions from the Thai air 
conditioning industry and calculated the emissions from the year 2009 to 2012 using 
2006 IPCC guidelines. The results indicated that HFC-410a was a major HFC emitted by 
the air conditioning industry. The emission of HFCs from air-conditioning systems was 
mainly from the residual HFCs remaining after disposal. The amount of HFC emissions 
from air conditioning was 51.51 Tg CO2 eq in 2009 and 79.90 Tg CO2 eq in 2012. In 
2050, the projected HFC emissions from air conditioning, assuming air conditioning 
usage matches a notional 4.0% GDP growth rate, will reach 354.65 Tg CO2 eq, 
increasing approximately 5 times from the year 2012. Accordingly, relevant regulations 
and policy; initiatives, such as the “Take-back air conditioner” programme, should be 
implemented in order to reduce the impact of HFC emission from discarded air 
conditioners. 
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Abstract 
 

Tourism is commonly regarded as a priority and potential booster of a country’s 
economic development. According to World Travel and Tourism Council (2011), 
Travel and Tourism is one of the world’s largest industries, contributing trillions of 
dollars annually to the global economy. In order to effectively reap the benefits 
originating from tourism, it is imperative that tourism organizations set higher stakes 
to enhance the quality of the services they offer. Quality is considered to be the 
quintessential focus opportunity for the survival of every organization in today’s 
global economy; organizations that provide high service quality pose challenges to 
other organizations (Rahaman, Abdullah and Rahman, 2011).  
 
This study explores the potential service quality factors impacting tourist satisfaction 
and loyalty. Additionally, it examines the relationship between tourist satisfaction and 
tourist loyalty and assesses whether there are any differences in tourist satisfaction 
and tourist loyalty based on demographic variables, such as age, gender, education, 
and country of residence. Data were collected through questionnaires distributed in 
an important tourist destination in northern Albania: Velipoja Beach. The results of 
the study indicate that service quality dimensions (such as destination, hotels, and 
entertainment) have a significant impact on tourist satisfaction and tourist loyalty. 
Furthermore, the findings show that there is positive relationship between tourist 
satisfaction and tourist loyalty. Lastly, data reveal that female tourists are more loyal 
than male tourists while Albanian residents are more loyal than Western European 
residents.   

 
Keywords: Tourism, Service quality, Tourist satisfaction, Tourist loyalty, 
Velipoja, tourist destination 
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INTRODUCTION 

Tourism is commonly regarded as a priority and potential booster of a country‟s 
economic development. According to World Travel and Tourism Council (2011), Travel 
and Tourism is one of the world‟s largest industries, contributing trillions of dollars 
annually to the global economy. Statistics about recent developments in this sector 
demonstrate that tourism is becoming a significant and growing industry in Albania, 
contributing positively to GDP and employment levels. The number of tourists, especially 
international tourists, is growing every year. According to a World Bank 2012 report, the 
number of international tourist arrivals for the year 2010 reached 2,417,000; the Travel 
and Tourism Competitiveness 2013 report of the World Economic Forum stated that 
figure reached 865,000 for the year 2011.  
 
Data from the Albanian Institute of Statistics indicate that during the third quarter of 2012, 
referred to as the tourism activity peak period, the number of foreign tourists entering 
Albania reached 2,029,216. WTTC 2013 report on the impact of tourism in the Albanian 
economy reveals that the direct contribution of the travel and tourism industry to the 
2012 GDP was considerable: 83.2 billion ALL or 6.1% of GDP, forecasted to rise to 7.9% 
in 2013. Additionally, according to the same report, the total number of people directly 
employed in the travel and tourism industry during 2012 was 51,500, accounting for 
5.5% of the total employment. This number is expected to increase by 2.6% annually, 
amounting to 72,000 jobs by 2023 or 6.6% of total employment. The same report also 
reveals that Albania ranks 47th out of 184 countries with regards to the long-term growth 
contribution of the travel and tourism industry to its GDP. 
 
In order to effectively reap the benefits originating from tourism, it is imperative that 
tourism organizations set higher stakes to enhance the quality of the services they offer. 
Quality is considered to be the quintessential focus opportunity for the survival of every 
organization in today‟s global economy; organizations that provide high service quality 
pose challenges to other organizations (Rahaman et al., 2011). Quality is regarded as 
one of the key sources of competitive advantage for any organization (Mohammad and 
Alhamadani, 2011) as well as for the “tourism business enterprise/destination.” (Eraqi 
2006, p. 469).  
 
Based on several studies‟ results, service quality is considered to be positively related to 
tourist satisfaction (Abu Ali and Howaidee, 2012; Al-Ababneh, 2013; Canny and Hidayat, 
2012; Haghkhah, Nosratpour, Ebrahimpour and Abd Hamid, 2011) and, in turn, tourist 
satisfaction is positively related to loyalty intentions (Movafegh and Movafegh, 2013; 
Yoopetch, 2011). Furthermore, service quality is found to have positive impacts on sales 
revenue and financial performance (Eraqi, 2006; Kumar, Shivashankar and Manjunath, 
2012; Muresan, Arion and Moisescu, 2011). 
 
OBJECTIVES 
 
Prior studies have investigated the impact of service quality on customer satisfaction in 
several industries, including tourism industry (Abu Ali and Howaidee, 2012; Abu Alroub, 
Alsaleem and Daoud, 2012; Al-Ababneh, 2013; Canny and Hidayat, 2012; Forozia, 
Zadeh and Gilani, 2013; Haghkhah et al., 2011; Hossain, 2012; Suki, 2013). This study 
explores potential factors influencing tourist satisfaction and loyalty and its purpose is 
three-fold. First, this study seeks to examine the potential service quality factors 
impacting tourist satisfaction and loyalty; secondly, it investigates the relationship 
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between tourist satisfaction and tourist loyalty, and lastly, it explores whether or not there 
are any significant differences in tourist satisfaction and loyalty based on demographic 
factors, such as age, gender, education, and country of residence. The study focuses on 
one of the tourist destinations in northern Albania: Velipoja Beach. 
Velipoja Beach is situated southeast of Shkodra, around 30 km away from the city. It is 
home to a 14 km length of high quality sand and 250 sunny days. Starting from mid-May, 
temperatures may exceed 200°C, making it possible for an early opening of the summer 
tourism season. Velipoja represents a natural Albanian pearl where the sea, the river, 
the forest, the lagoon and the mountain “live” in harmony. Of special interest is the 
lagoon of Viluni placed near the beach, which, with its 130 ha of surface provides a 
natural eco-system, hosting many varieties of sea birds. This destination has traditionally 
been suitable for family vacations with many visitors coming from northern Albania, 
especially from the city of Shkodra. Nevertheless, during the last decade, the number of 
tourists from other parts of Albania, from Kosovo, as well as from other countries has 
been rapidly increasing. The capacity of the beach hotel accommodations consists of 
around 3,000 rooms, hosting thousands of visitors every year. 
 
THEORETICAL BACKGROUND 
 
In today‟s world of intense competition and increasing availability of substitute products, 
consumers expect high levels of quality in the services provided to them. Gronroos 
(1984) defines “the perceived quality of a given service as the result of an evaluation 
process, in which the consumer compares his expectation to his perception of the 
service received” (as cited in Mbuthia, Muthoni and Muchina, 2013, p. 24). Similarly, 
Parasuraman, Zeithaml and Berry (1985) suggest that service quality perceptions are 
derived from a “comparison of consumer expectations to actual service performance” (p. 
42). If expectations are lower than actual performance, perceived quality is satisfactory; 
on the other hand, if expectations are greater than performance, perceived quality is not 
satisfactory and consequently dissatisfaction occurs. 
 
Service quality is measured using a number of different scales. In the 1980s, 
Parasuraman et al. (1985, 1988) developed a multi-item scale for measuring service 
quality, referred to as SERVQUAL. Yet, despite the fact that it has been subjected to 
some criticism (Buttle, 1996; Cronin and Taylor, 1994; Teas, 1994), it appears to be a 
valid instrument and the most widely used to date by researchers (Ali, Khan and 
Rehman, 2012; Canny and Hidayat, 2012; Hossain, 2012) for measuring service quality 
in various service industries.  Parasuraman et al. (1988) identified the following five 
dimensions pertaining to service quality (measured by the gap between customer‟s 
perceptions and their expectations): tangibles, reliability, responsiveness, assurance, 
and empathy.  
 
Service quality is an important aspect of tourist satisfaction (Canny and Hidayat, 2012). 
In fact, the relationship between service quality and customer satisfaction has been a 
commonly debated issue in the marketing literature (Dmitrovic, Cvelbar, Kolar, Brencic, 
Ograjensek & Zabkar, 2009). Customer satisfaction is viewed as an important criterion 
for determining the product/service quality (Abu Ali and Howaidee, 2012). “Satisfaction is 
the consumer‟s fulfilment response. It is a judgment that a product or service feature, or 
the product or service itself, provided (or is providing) a pleasurable level of 
consumption-related fulfilment, including levels of under- or over-fulfilment” (Oliver, 1997, 
p. 13). The measurement of customer satisfaction is not an easy task as it is related to 
an individual‟s perception; additionally, this task is even more challenging in tourism 
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(Neal and Gursoy, 2008) since the tourist experience takes place in phases (i.e., 
planning the trip, travelling from and to the destination, experiencing the destination); 
consequently, various aspects of the trip should be examined because they affect overall 
satisfaction.  
 
Haghkhah et al. (2011) conducted a study to investigate the role of service quality on 
tourism industry.  In their study, the researchers incorporated the following dimensions of 
service quality: destination  (the location should be highly accessible), hotel (the location 
of the hotel, the ease of access to the room, restaurant, transportation stations, etc.), 
accommodation quality, interactions (with accommodation provider‟s personnel or other 
guests taking place during the stay at the accommodation unit), environment (i.e. 
physical evidence of the hotel), value (the value of accommodation worth to the paid 
cost). The results showed that such dimensions as quality of accessibility (destination, 
transportation, hotel), accommodation (environment, interaction, value), and 
venue/setting (environment, interaction, value) „‟had significant, direct, and positive 
relationship with satisfaction of tourists, their intent to return and eventually development 
of tourism industry in a region” (p. 1847). 
 
Abu Alroub et al. (2012) and Suki (2013) carried out studies in different tourist 
destinations, such as the city of Amman and Labuan, in Jordan and Malaysia, 
respectively, to examine the impact of service quality on customer satisfaction. Both 
studies used the SERVQUAL scale as a measure and found that there was a significant 
relationship between service quality dimensions and customer satisfaction. Other studies, 
such as Ali, Khan and Rehman (2012), Forozia et al. (2013) and Hossain (2012) were 
conducted with tourists visiting Chotrel hotels, in Pakistan; Kuala Lumpur; and the main 
beach of Cox‟s Bazar, Bangladesh, respectively. All the aforementioned studies 
indicated a significant relationship between service quality and customer satisfaction. 
 
Moreover, Abu Ali and Howaidee (2012) conducted a study in a major tourism 
destination in Jerash to examine the relationship between service quality and tourist 
satisfaction. Two main conclusions resulted from the study: there was a significant 
impact of service quality on tourist satisfaction and there was a positive relationship 
between dimensions of destination (destination facilities, such as restaurants and tour 
guides; accessibility including maps, parking, toilet; attraction, such as museum) and 
tourist satisfaction. Al-Ababneh (2013) conducted a similar study at Petra historical site, 
Jordan, to examine the impact of service quality on tourist satisfaction. According to the 
results of the study, service quality played “an important role in tourism by increasing the 
level of tourist satisfaction” (p. 164). The study showed that service quality had a direct 
impact on tourist satisfaction through destination facilities, destination accessibility, and 
destination attraction.  
 
It has been argued that future behavioural intentions of tourists are closely related to 
satisfaction, in the sense that satisfied tourists will say positive words, recommend or 
revisit the destination (Canny and Hidayat, 2012). Canny and Hidayat (2012) conducted 
a study in Borobudur Temple, Indonesia, using 200 domestic local tourists in order to 
examine the impact of service quality and tourist satisfaction on future behavioural 
intentions of tourists. The study revealed that not only the five dimensions of service 
quality (tangibles, reliability, responsiveness, assurance, and empathy) had an influence 
on tourist satisfaction, but also the tourist satisfaction had an influence on future 
behavioural intentions as well. Other researchers (Movafegh and Movafegh, 2013; 
Supitchayangkool, 2012) conducted similar studies, respectively, in the capital of 
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Malaysia and Pattaya, Thailand, and concluded that there was a positive relationship 
between service quality and customer loyalty. 
 
The impact of socio-demographic characteristics, such as age, gender, education, and 
country of residence on customer satisfaction and customer loyalty has been hardly 
discussed in the current literature. For those studies that have been carried out, the 
results are at best inconclusive. For instance, Gopalakrishna and Mummalaneni (1993), 
Hall (1996), and Lee and Kasper (1998) examined the impact of age and gender on 
customer satisfaction and found that age, and to some extent, gender, do have an 
impact on customer satisfaction. Their findings suggest that there is a positive 
relationship between age and customer satisfaction and females are more satisfied with 
services than males. On the contrary, Morajerani and Miremadi‟s (2013) study revealed 
that there were no significant differences in customer satisfaction based on gender, while 
Goncalvez and Sampario (2012) found that gender and age had a positive effect on 
customer satisfaction-customer loyalty; moreover, Hamidizadeh et al. (2013) noted that 
gender influences loyalty. Such contradictory results clearly indicate that more and 
deeper empirical research is necessary to better investigate such issues. 
 
RESEARCH QUESTIONS AND HYPOTHESES 
 
Based on the above-mentioned discussion, this study seeks to answer the following 
questions: 
• What are the potential service quality factors impacting tourist satisfaction and 
 tourist  loyalty? 
• Is there a significant relationship between tourist satisfaction and tourist loyalty? 
• Are there any significant differences in tourist satisfaction and tourist loyalty 
 based on demographic factors, such as age, gender, education, and country of 
 residence? 
 
Consistent with the research questions raised, the following hypotheses are derived: 
 
H1a: There is a significant impact of service quality dimensions on tourist satisfaction. 
H1b: There is a significant impact of service quality dimensions on tourist loyalty. 
H2:   There is a positive relationship between tourist satisfaction and tourist loyalty. 
H3a: There is a significant relationship between age and tourist satisfaction. 
H3b: There is a significant relationship between age and tourist loyalty. 
H4a: There are significant differences in tourist satisfaction based on gender. 
H4b: There are significant differences in tourist loyalty based on gender. 
H5a: There are significant differences in tourist satisfaction based on education. 
H5b: There are significant differences in tourist loyalty based on education. 
H6a: There are significant differences in tourist satisfaction based on the country of  
         residence. 
H6b: There are significant differences in tourist loyalty based on the country of   
         residence. 
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METHOD 
 
Subjects & Procedure 

Data were collected through questionnaires, distributed to tourists vacationing in Velipoja 
Tourist Destination, located in northern Albania, during summer 2013. A random 
sampling method was utilized; subjects were approached by the interviewer and asked if 
they would be willing to participate in the study. In-person based administration of the 
questionnaire provides the interviewer with the opportunity to directly interact with the 
participants of the study, as well as introduce the research topic and eliminate any area 
of confusion. A total of 87 usable responses were received. Of 87 participants, 33 were 
females and 53 were males; 1 participant didn‟t report the gender. With regards to 
education, 4 completed secondary education, 35 completed high school, 38 completed 
undergraduate studies, and 10 completed graduate studies. The following descriptive 
statistics pertained to the country of residence: of 87 participants, 46 were from Albania, 
20 were from Kosovo, 19 were from Eastern European countries, and 2 were from 
Western European countries. Lastly, respondents‟ mean age was 36.61 with a standard 
deviation of 13.5. The data were uploaded into SPSS®. 
 
Independent Variables 

Drawing on the existing literature, to select research questions, five service quality 
dimensions were used in this study: destination, hotels, restaurants, entertainment for 
youth, and entertainment for children. It should be noted, that based on Parasuraman‟s 
et al. SERVQUAL gap model (1985), perceived, expected, as well as the gap between 
perceived and expected values were used in this study. We will only be presenting the 
factor and reliability analyses for perceived measures.  
 
Destination. To measure destination, five items were included in the questionnaire. A 
principal component analysis, using eigenvalue greater than one criterion, revealed a 
simple structure with factor loadings ranging from 0.586 to 0.783 with a median of 0.751. 
This factor explained 50.99% of the total variance. The results of the reliability analysis 
indicated a Cronbach alpha of 0.757. Given the exploratory nature of this study, such 
value is considered acceptable. 
 
 
Table 1: Items Used to Measure Destination Variable (N = 87) 
 
Items                  Factor Loadings  
1. Velipoja Tourist Destination is an easy place to get to.   0.650 
2. Velipoja Tourist Destination is affordable in terms of total cost  
    (hotel, food, entertainment) .     0.779  
3. The nature around Velipoja Tourist Destination is attractive.  0.751 
4. The environment (water, air) of Velipoja Tourist Destination is clean. 0.586 
5.  The atmosphere at Velipoja Tourist Destination is friendly.      0.783 
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________ 
Note. All questions were rated on a scale 1 (very low) to 7 (very high). 
 
Hotels. To measure hotels, four items were included in the questionnaire. A principal 
component analysis, using eigenvalue greater than one criterion, revealed a simple 
structure with factor loadings ranging from 0.757 to 0.907 with a median of 0.896. This 
factor explained 75.04% of the total variance. The results of the reliability analysis 
indicated a Cronbach alpha of 0.887. 
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Table 2: Items Used to Measure Hotels Variable (N = 87) 
 
Items                  Factor Loadings  
1. The appliances of the hotel are up to date.    0.757 
2. When the owner/manager of the hotel promises you something,  
     he/she keeps his/her word.      0.906 
3. When you encounter a problem, the owner/manager of the hotel  
    is understanding and assists in its solution.    0.907 
4. The owner/manager is polite.      0.886 
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________ 

Note. All questions were rated on a scale 1 (very low) to 7 (very high). 
 
Restaurants. To measure restaurants, seven items were included in the questionnaire. 
A principal component analysis, using eigenvalue greater than one criterion, revealed a 
simple structure with factor loadings ranging from 0.634 to 0.896 with a median of 0.826. 
This factor explained 67.3% of the total variance. The results of the reliability analysis 
indicated a Cronbach alpha of 0.915. 
 
Table 3: Items Used to Measure Restaurants Variable (N = 87) 
 
Items                  Factor Loadings  
1. The appliances and décor at the restaurant are up to date.  0.634 
2. The ambiance at the restaurant is pleasant.    0.824 
3. The restaurant is clean.       0.896 
4. The food at the restaurant complements your taste.   0.865 
5. The waiters at the restaurant are polite.     0.814 
6. When you encounter a problem, the waiters are happy to help.  0.857 
7. The waiters are in appropriate attire.     0.826 
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________ 

Note. All questions were rated on a scale 1 (very low) to 7 (very high). 
 
Entertainment for Youth. To measure entertainment for youth, only one item: “Velipoja 
Tourist Destination has venues for entertainment during the late hours, such as disco, 
clubs, group activities, etc.” was included in the questionnaire. 
 
Entertainment for Children. To measure entertainment for children, only one item: 
“Velipoja Tourist Destination has venues for entertaining children, such as circuses, 
parks, games, etc.” was included in the questionnaire. 
 
Dependent Variables 

Two dependent variables were used in this study: tourist satisfaction and tourist loyalty.  

Tourist Satisfaction. To measure tourist satisfaction, four items were included in the 
questionnaire. A principal component analysis, using eigenvalue greater than one 
criterion, revealed a simple structure; however, one of the items was dropped since it 
had a factor loading of lower than 0.4. After dropping that particular item and running 
another principal component analysis, we still received a simple structure with factor 
loadings ranging from 0.920 to 0.980 with a median of 0.923. This factor explained 
88.66% of the total variance. The results of the reliability analysis indicated a Cronbach 
alpha of 0.934. 
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Table 4: Items Used to Measure Tourist Satisfaction Variable (N = 87) 
 
Items                  Factor Loadings  
1. How would you rate the quality of service offered  
    at Velipoja Tourist Destination?   0.923 
2. How satisfied are you with the quality of service offered  
    at Velipoja Tourist Destination?      0.920 
3. Would you recommend Velipoja Tourist Destination  
    to family and friends?    0.980 
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________ 

Note. All questions were rated on a scale 1 (low quality/dissatisfied/not likely) to 7 (high 
quality/satisfied/very likely).  
 
Tourist Loyalty. To measure tourist loyalty, only one item was included in the 
questionnaire: “Based on the recent experience, how likely are you to revisit Velipoja 
Tourist Destination next year?” with 1 indicating not likely and 7 very likely. 

RESULTS 

To explore the potential service quality factors impacting tourist satisfaction and loyalty, 
we performed six multiple regression analyses, using respectively tourist satisfaction 
(perceived, expected, and the gap between perceived and expected) and tourist loyalty 
(perceived, expected, and the gap between perceived and expected) as the dependent 
variables. The five dimensions of the service quality: destination, hotels, restaurants, 
entertainment for youth, and entertainment for children were used as the independent 
variables. Below we present only the variables that were found to be marginally 
significant or significant. 
 
In the first model, we entered the five perceived service quality dimensions as the 
independent variables and tourist satisfaction as the dependent variable. The results 
indicated that the model was highly significant (p = 0.000); however, restaurants and 
hotels variables were not significant. Dropping the variables that were not significant and 
re-running the regression analysis, we found the model to be highly significant (F(3,83) = 
12.895, p = 0.000); adjusted R2 was 29.3%. The remaining significant variables were: 
destination (p = 0.062), entertainment for youth (p = 0.001), and entertainment for 
children (p = 0.000). In the second model, we entered the five expected service quality 
dimensions as the independent variables and tourist satisfaction as the dependent 
variable. Dropping the variables that were not significant and re-running the regression 
analysis, we found the model to be significant (F(1,85) = 5.571, p = 0.021); however, 
adjusted R2 was only 5%. The only remaining significant variable was: hotels (p = 0.021). 
In the third model, we entered the five perceived-expected service quality dimensions as 
the independent variables and tourist satisfaction as the dependent variable. Dropping 
the variables that were not significant and re-running the regression analysis, we found 
the model to be highly significant (F(1,85) = 29.363, p = 0.000); adjusted R2 was 24.8%. 
The only remaining significant variable was: entertainment for children (p = 0.000). 
Consequently, hypothesis H1a was partially supported given that we found several 
service quality dimensions, such as destination, hotels, and entertainment to have a 
significant impact on tourist satisfaction. 
 
In the fourth model, we entered the five perceived service quality dimensions as the 
independent variables and tourist loyalty as the dependent variable. Dropping the 
variables that were not significant and re-running the regression analysis, we found the 
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model to be significant (F(2,84) = 7.525, p = 0.001); adjusted R2 was 13.2%. The 
remaining significant or marginally significant variables were: destination (p = 0.011) and 
entertainment for children (p = 0.071). In the fifth model, we entered the five expected 
service quality dimensions as the independent variables and tourist loyalty as the 
dependent variable. Dropping the variables that were not significant and re-running the 
regression analysis, we found the model to be significant (F(1,85) = 12.495, p = 0.001); 
adjusted R2 was 11.8%. The only remaining significant variable was: hotels (p = 0.001). 
In the sixth model, we entered the five perceived-expected service quality dimensions as 
the independent variables and tourist loyalty as the dependent variable. Dropping the 
variables that were not significant and re-running the regression analysis, we found the 
model to be significant (F(1,85) = 8.03, p = 0.006); however, adjusted R2 was only 
8.03%. The only remaining significant variable was entertainment for children (p = 0.006). 
Consequently, hypothesis H1b was partially supported given that we found certain 
service quality dimensions, such as destination, hotels, and entertainment to have a 
significant impact on tourist loyalty. 
 
To test whether or not there is a significant relationship between tourist satisfaction and 
tourist loyalty, we performed a simple regression analysis, using tourist satisfaction as 
the independent variable and tourist loyalty as the dependent variable. The results of the 
simple regression analysis indicated that there was a significant relationship between 
tourist satisfaction and tourist loyalty (F(1, 85) = 115.388, p = 0.000). Furthermore, 
regression slope coefficient was positive and highly significant (b = +0.571). Lastly, 
coefficient of correlation was 0.759, indicating a relatively strong correlation between the 
two variables. Consequently, hypothesis H2 was supported. 
 
To test whether or not there are significant relationships between age and tourist 
satisfaction and tourist loyalty, two separate simple regression analyses were performed, 
using age as the independent variable and tourist satisfaction and tourist loyalty, 
respectively, as the dependent variables. The results of the simple regression analyses 
indicated that there was no significant relationship between age and tourist satisfaction 
(F(1, 85) = 0.866, p = 0.168) or tourist loyalty (F(1, 85) = 0.029, p = 0.803). Furthermore, 
regression slope coefficients were very small (almost insignificant). Consequently, 
hypotheses H3a and H3b were not supported. 
 
To test whether or not there is a significant difference in tourist satisfaction (and tourist 
loyalty) based on gender two separate t-tests were performed. The results indicated that 
there was a difference; in fact, mean tourist satisfaction for females (M = 4.86, SD = 1.31) 
was higher than mean tourist satisfaction for males (M = 4.51, SD = 1.19); however, the 
difference was not statistically significant (t(84) = 1.247, p = 0.432 (two-tailed)). On the 
other hand, the results of the second t-test showed that there was a difference; moreover, 
mean tourist loyalty for females (M = 5.76, SD = 1.52) was higher than mean tourist 
loyalty for males (M = 4.85, SD = 1.54) and the findings were significant (t(84) = 2.676, p 
= 0.0045 (one-tailed)). Consequently, hypothesis H4a was not supported, although 
hypothesis H4b was supported. 
 
To test whether or not there are differences in mean tourist satisfaction (and tourist 
loyalty) based on education, two separate ANOVAs were performed. The results of the 
first ANOVA indicated that there was not a significant difference in mean tourist 
satisfaction based on education (F(3, 85) = 0.071, p = 0.975). Similarly, the results of the 
second ANOVA showed that there was not a significant difference in mean tourist loyalty 
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based on education (F(3, 85) = 0.275, p = 0.843). Consequently, hypotheses H5a and 
H5b were not supported. 
 
To test whether or not there are differences in mean tourist satisfaction (and tourist 
loyalty) based on the country of residence, two separate ANOVAs were performed. 
Given that there were only two participants from one of the groups (Eastern European 
countries), they were both removed from the analysis. The results of the first ANOVA 
indicated there was not a significant difference in the mean tourist satisfaction based on 
the country of residence (F(2, 82 = 1.32, p = 0.274). On the other hand, the results of the 
second ANOVA showed a marginally significant difference in mean tourist loyalty based 
on the country of residence (F(2, 82) = 2.780, p = 0.068). Moreover, the difference was 
between mean tourist loyalty of Albanian residents (M = 5.43, SD = 1.57) and mean 
tourist loyalty of Western European residents (M = 4.47, SD = 1.5). As can be expected, 
Albanian residents were more loyal than Western European residents. Hypothesis H6a 
was not supported, although hypothesis H6b was marginally supported. 
 
A summary of the results is presented in Table 5. 
 
Table 5: Summary of Results 
 

Hypotheses Supported or 
Not 

H1a: There is a significant impact of service quality dimensions on 
tourist satisfaction. 

Partially 
supported 

H1b: There is a significant impact of service quality dimensions on 
tourist loyalty. 

Partially 
supported 

H2:  There is a positive relationship between tourist satisfaction and 
tourist loyalty. 

Supported 

H3a: There is a significant relationship between age and tourist 
satisfaction. 

Not supported 

H3b: There is a significant relationship between age and tourist 
loyalty. 

Not supported 

H4a: There are significant differences in tourist satisfaction based on 
gender. 

Not supported 

H4b: There are significant differences in tourist loyalty based on 
gender. 

Supported 

H5a: There are significant differences in tourist satisfaction based on 
education. 

Not supported 

H5b: There are significant differences in tourist loyalty based on 
education. 

Not supported 

H6a: There are significant differences in tourist satisfaction based on 
the country of residence. 

Not supported 

H6b: There are significant differences in tourist loyalty based on the 
country of residence. 

Marginally 
supported 

 
  



Beqiri, Boriçi, Boriçi and Dergjini                                           Tourist Satisfaction and Loyalty - Velipoja 

TMC Academic Journal, 2014, 8(2): 36-48  46 

 

CONCLUSION AND FUTURE RESEARCH 
 
This study investigated the potential service quality factors, such as destination, hotels, 
restaurants, and entertainment impacting tourist satisfaction and tourist loyalty. The 
results of the study indicated that there are significant relationships between service 
quality and tourist satisfaction as well as service quality and tourist loyalty. The key 
finding of the study was that the most critical factor that impacts both tourist satisfaction 
and tourist loyalty is “entertainment.” Furthermore, depending on the measure used with 
regards to both service quality (perceived, expected, or the gap), and the dependent 
variable (satisfaction vs. loyalty), we found that other dimensions, such as destination 
and hotels could also play a role in tourist satisfaction and loyalty. Therefore, it is 
important for the tourism industry to pay closer attention to such variables as they seem 
to impact tourists‟ satisfaction and their potential for a future return to the Velipoja beach 
tourist destination. Moreover, it is critical to find a variety of entertainment options as 
entertainment seems to be one of the variables that have the highest impact on 
satisfaction and loyalty. 
 
The study also investigated the relationship between tourist satisfaction and tourist 
loyalty. The findings revealed that there is a positive relationship between the two 
variables; the higher the tourist satisfaction, the higher their loyalty. Lastly, in this study, 
we sought to examine the effects of the demographic variables, such as age, gender, 
education, and country of residence on tourist satisfaction and tourist loyalty. The results 
revealed that age and education do not have a significant impact on either tourist 
satisfaction or tourist loyalty. However, with regards to gender, data showed that female 
tourists were more loyal than male tourists. Similarly, it was found that Albanian 
residents were more loyal than Western European residents. Based on the results of this 
study and due to the fact that Velipoja beach attracts mostly couples and families with 
children, the tourism industry should discover new ways to keep females satisfied, but 
most importantly should conduct a further inquiry into what can be undertaken to 
positively impact male tourist satisfaction. Moreover, due to the fact that Western 
European residents comprise an excellent source of revenue for the tourism industry, 
methods to increase satisfaction with their experience at this particular destination 
should be explored. 
 
One of the key limitations of the study is the small sample size and in some cases the 
small value of R2. In addition, one-item scales were used to measure such variables as 
entertainment and loyalty. Consequently, further research should consider revising the 
one-item scales (especially for entertainment by adding additional items), increasing the 
sample size, and taking other factors into account. Lastly, the study should be replicated 
in other regions of Albania to increase generalization and allow for comparison across 
different tourist destinations with regards to the potential factors influencing tourist 
satisfaction and loyalty. 
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Abstract 
 

This study aims to review the problem-solving approach applied by Mobarakeh Steel 
Company (MSC) to address a problem in the production line. The major stages of 
the problem-solving approach utilized by the company involved analysing the 
problem and determining the project objectives, identifying the causes of the 
problem, examining the solutions and selecting the optimum one, and implementing 
the solution and monitoring the outcomes. 

 
Keywords: Problem-solving, production line, manufacturing industry  

 
 
INTRODUCTION 

It is common for industrial manufacturing companies to face various problems 
throughout their manufacturing process. Organizations constantly seek ways to facilitate 
and enhance creative, innovative behaviours (Carmeli et al., 2013). Thus, the way these 
companies identify, address and resolve these problems can largely influence the 
efficiency and competitive advantage of the company over its competitors. This study 
illustrates a case study on how problem solving techniques were applied in Mobarakeh 
Steel Company (MSC) to identify and resolve a problem in the production line. More 
specifically, this case study examines the problems of the deviation in the baking 
machine at the pelletizing unit of MSC. Being one of Iran’s largest steel makers, 
Mobarakeh Steel Company is an Iranian company, placed 65 km south west of Esfahan, 
close to the city of Mobarakeh, Esfahan Province, Iran. It is one of the largest industrial 
complexes working in Iran. 
 
While the scope of this study is limited to a specific manufacturing problem, the problem-
solving approach utilized by the case company can be applied to other sectors and 
contexts and therefore offers invaluable practical insights for both academicians and 
practitioners. Case study research can provide an understanding of a complex issue and 
add strength to what is already known through previous research (Soy, 1997). Hence, 
this study aims to offer insights on how a real problem in the production line of an 
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industrial company was identified, addressed and resolved using a problem-solving 
approach. 
 
Problem-Solving Approach 
 
The quality improvement projects at MSC use either a group-oriented or problem-
oriented approach (Figure 1). In a group-oriented approach, after forming the 
improvement group, several steps are undertaken to identify the problem and 
improvement opportunities. However, in a problem-oriented approach, the main focus 
would be on the problem. Only after identifying the problem can the necessary teams 
and groups for handling the problem be formed. 
 
Figure 1: Problem-solving Approaches at MSC 
 

 

In the current study, a problem-oriented approach was applied. First, a major problem in 
the production line was identified which was related to the erosion of the rails and the 
wheels of the baking machine in the pelletizing unit. Then, the necessary team to 
address the problem was formed. The group comprised of 9 chief members, 4 guest 
members, and 1 assistant, who were a combination of technical experts, production 
managers and quality control staff. The group thoroughly investigated the assigned 
problem on the deviation of the baking machine in the pelletizing unit and identified that 
the extreme deviation of the unit to the left in one of the production lines had caused 
numerous problems including the erosion of the rails and the wheels, making excessive 
noise, and damaging the wheels’ bearings. Thus, the key problem to address was the 
conveyor deviation. To remove the negative effects of this problem, the group aimed to 
remove the key causes through addressing the problem of the deviation in the conveyor 
of the baking machine.  

Differing problems, in essence, demand differing approaches to solution search (Felin & 
Zenger, 2013). In order to identify the causes of the problem, fish-bone analysis was 
performed (Figure 2) and the major causes were determined under six main categories, 
namely Materials, Methods, Machines, Measurements, Environment and People. 

Problem-

Solving 
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Figure 2: Fishbone Analysis 

 

This stage aimed at identifying the principle causes of the problem and solutions to 
minimize or resolve them. Moreover, the causes were prioritized based on the 
significance of their impact in causing the problem, through group discussion among the 
members of the team. The findings of this step revealed that the major causes of the 
problem included staff not following guidelines in accordance to the map, deformation of 
the edges, insufficient training of the maintenance staff, and lack of sufficient time for 
maintenance. In other words, it comprised of both human error in not following the 
guidelines and having insufficient training, and equipment deficiency in terms of the parts 
(i.e. edge deformation) and insufficient maintenance.  

The next stage involved assessing the proposed solutions by the team members and 
selecting the most suitable one to address the causes of the problem. Overall, the team 
identified four potential solutions to the problem, including the use of a shifting device to 
make standard ironstone pellets, using a scheme plate to balance the conveyor on the 
rails, using standardised pellets, and positioning pellets in the centre of baking rail. 
However, after examining all aspects of the proposed solutions and their potential 
impacts on production, they eventually selected the use of shifting device as the 
appropriate solution to the problem, as after lengthy consideration of the options a 
majority of group members supported this solution.  A shifting device was installed in the 
production line and the team monitored its impacts. It was found that the shifting device 
significantly reduced the problem.  

Sutton (2003), stated that “the problem-solving process involves several aspects from 
which three major facets tend to emerge: the solver’s representation of the problem, the 
solver’s background experiences, and the solver’s understanding of the problem” (p. 56). 
Thus, to avoid the occurrence of any such problems in future and maintaining the know-
how on addressing it, the group standardized the list of activities undertaken to solve the 
problem for the company’s record. This will allow the transfer of the organizational 
learning and knowledge to other workers/staff who might encounter similar problems in 
future. Overall, Figure 3 shows the key steps undertaken in the problem-solving 
approach at the MSC. 
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Figure 3: Problem-Solving Approach 

 

CONCLUDING REMARKS 

Researchers have highlighted the importance of knowledge sharing between members 
within, across, and outside the organization (Chowdhury, 2005) in enhancing the 
capacity of an organization to innovate and produce quality solutions quickly 
(Daellenbach & Davenport, 2004). The members of the group shared information and 
insights through regular meetings and brainstorming sessions. The current short case 
study on the problem-solving approach utilized by the Mobarakeh Steel Company to 
address a problem in the production line serves as a benchmark. The problem-oriented 
approach applied by MSC started by understanding the problem in depth and forming 
the necessary team of experts and staff to analyse the problem and explore its potential 
causes. Then, through group discussion on the problem and its principle causes, several 
potential solutions to address the problem were proposed and the most suitable one was 
selected and implemented gradually. The selection of the solution was made by the 
group after comprehensive consideration of each alternative. The results of the solution 
implementation were constantly monitored by the team and upon satisfactory results, it 
was fully implemented, standardized and documented for future reference. Some of the 
key lessons learned from this case study include: 

 The best solution to any problem is to avoid its recurrence. 
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 Problem solving requires commitment from all employees, team members and 
management. If any of these groups do not consider the problem to be a 
significant issue, they will not assist in solving the problem. 

 Problem-solving is a continuous problem. Any solution to a problem can bring 
about other problems in future. Hence, continuous monitoring is necessary even 
after solving a problem. 

 The job of the problem-solving team is to find the optimal solution, not just a good 
solution. Sometimes staff are resistant to go beyond their comfort zone and think 
outside the box. Efforts should be made to encourage members of problem-solving 
teams to search for the optimal solution. 
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