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ABSTRACT 
 This study investigates the factors influencing the decision to implement the 
Environmental Management System ISO 14001 in small and medium enterprises 
(SMEs) by selecting examples from the automotive and electrical appliances, and 
electrical industries. The hypotheses are the correlations of business-type, necessities, 
obstacles, and anticipated benefits with the decision to implement ISO 14001. The 
questionnaires were sent by mail to 2,540 SMEs in these industries. Three hundred 
and eighty-nine questionnaires were returned. The data was analyzed by mean of 
descriptive statistics; hypotheses were analyzed by Chi-square statistics and Pearson 
coefficient; and all independent variables were analyzed for factors influencing the 
decision to implement ISO 14001 by Multiple Regression Analysis. The 
questionnaires asked about business-type, necessities, obstacles, anticipated benefits of 
the decision to implement ISO 14001, and level of the decision to implement ISO 
14001. The results of the research are summarized as follows. 
 1. All factors in this research influencing the decision to implement ISO 14001 
were at an intermediate level, while the average decision to implement ISO 14001 was 
“Not yet implemented ISO 14001, but planned to do so in the near future”. 
 2. All factors in this research that relevant to business aspects were correlated 
with the decision to implement ISO14001. 
 3. Necessities for certification of ISO 14001 were positively correlated with the 
decision to implement ISO14001. 
 4. Obstacles to certification of ISO 14001 were negatively correlated with the 
decision to implement ISO14001. 
 5. Anticipated benefits from ISO 14001 were positively correlated with the 
decision to implement ISO14001. 
 Based on the results of the study, it is recommended that SMEs be encouraged 
to be aware of the necessities of and anticipated benefits from ISO 14001, and reduce 
implementation obstacle on their own. In addition, it is believed that any promotions 
from governmental sectors will greatly contribute to more decisions by SMEs to 
implement ISO 14001. 
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CHAPTER I 

INTRODUCTION 
 
 

State of Problem 
 
 Definition of the term of Small and Medium Enterprises or “SMEs” covers 
three (3) types of businesses, i.e., production, commerce, and services.  Indeed, SMEs 
is not a new term but having been referred to for quite a long time in Thailand.  
However, the term has mostly been focused on Small and Medium Industries or 
“SMIs”.  Therefore, SMIs becomes part of SMEs.  In relation to the aforesaid SMIs., 
according to Department of Industrial Promotion (“DIP”), SMEs means “the business 
with either the employment of less than 200 workers or less than 100 million baht 
worth of fixed assets. 

SMEs, at present, have constantly been increasing in numbers since the 
government turns to pay more attention to small and medium businesses.  
Furthermore, Ministry of Industry (“MOI”) has set out a distinct policy to encourage 
SMEs by assigning DIP to be responsible for all matters concerned, for MOI considers 
that SMEs play an important role in national development in both economic and social 
respects.  SMEs business has been originated from commodities production and 
provision of service with flexible making process in compatible with lifestyle of 
communities and world markets.  Raw materials as used in SMEs business are locally 
available and not dependable on factories or big industrial units in production.  
Products and services obtained have been up to international standard, capable to 
make revenues in form of foreign currencies with the use of not many capital funds or 
with the amounts in capacity of existing financial institutes to grant the finance.  
Because of the fact that all parties concerning SMEs business involve with activities 
which certainly affect environments, i.e., as for producers who obtain goods or 
products, there maybe, during production process, other effects not required following, 
e.g., noise, dust, waste, contaminated substance while in part of party providing 
service, effects may be in form of unworthy and inefficient utilizing of resources, for 
instance. All of the aforesaid have obviously affected environmental quality. Should 
there be appropriate management, those impacts would be well organized and 
mitigated. 
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 ISO 14000 is an international standard for entities to manage internal 
environments to cause minimum environment effects to public.  Entities could 
willingly implement and file for application of the system, provided that they need to 
make an announcement as obvious policy and reveal to public.  ISO 14000 comprises 
several standards, the most important of which is ISO 14001 (Environmental 
Management System) or Environmental Management System, which is the only 
standard in ISO 14000 Series that could convince parties concerned of certificate 
issuance in order to prove that entities have operated business with no harm to 
environment. 
 ISO 14000 is environmental management system that covers activities from the 
beginning to the end, i.e., designing, manufacturing, transferring, and servicing, with 
an aim to have entities constantly develop internal environments.  ISO 14000 Standard 
consists of several standards, but the one that is used for guidance to apply for 
environmental certification is of ISO 14001, the standard that not only provides 
entities with various benefits, but also enhances potentials of such entities in trading 
competition in accordance with relevant laws and regulations to environmental 
problems arising from activities, products, or servicing of those entities.  Even though 
ISO is a willing standard, import countries, particularly developed countries, usually 
use certification of ISO 14000 as one of the importing conditions.  This makes ISO 
14000 seem like compulsory measures in practical. However, entrepreneurs and 
exporters who apply environmental standard (ISO 14000) will be more capable in 
world market competitions.  In addition, ISO 14000 uses preventive measures from the 
beginning rather than correction at the end of course.  Problem solving by pollution 
disposal as formerly practiced has been proven that it does not work with a lot of 
expenses and following with several other problems.  Consequently, environmental 
management in compliance with ISO 14000 is more appropriate and enables a 
sustainable business operation. 
 SMEs have been the ones to bring about environmental impacts, either directly 
or indirectly, or both manners.  Nevertheless, current SMEs in Thailand still have not 
realized environmental problems as appropriate.  This is proven by increasing numbers 
of SMEs, but only a few that have been certified with ISO 14000.  SMEs with 
acceptable environmental management system not only reduce and solve problems 
that will affect environments, but also gain commercial benefits in several aspects too. 
 Intentions of this research are to know which factors that will influence on or 
obstruct to decision to implement environmental management system in order to 
obtain certification of ISO 14000 International Standard, and to convince SMEs still 
with no certification of the aforesaid standard to realize significance of and benefits 
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from certification of this standard.  The groups of samples as used in this research are 
entrepreneurs in industries of automotive and electrical appliance & electronic, i.e., 
machinery, electrical appliances, radios and television sets. 
 According to Industrial Council of Thailand (ICT) and Automobile Institute, in 
the year 2003, there was manufacture of motorcars about 750,000 in Thailand.  In 
these numbers were fallen into 500,000 for domestic sales and 250,000 for export, 
with 16th in rank of the world.  The growth of automobile industry is approximately 
20% a year on average (Cholatit 2004:20).  Furthermore, Big Three of the world 
automobile manufacturers, i.e., Ford Motor, Chrysler Corporation, and General Motor 
Corporation, or GM, had jointly developed a system called “Quality System For 
Quality Guarantee” or “QS-9000”, which also involved attention to no harm to 
environment. (Teywin Sirichokchaikul 1998:2, 52).  Such big companies as General 
Motor or Toyota, all have to depend on SMEs to supply raw materials and other auto 
parts for manufacturing until a complete product will be obtained for selling to 
customers.  Values of such supplies by SMEs total more than half of the price of the 
product. (S.A. Khader. 2002, referred by Peerasak Worasoontarosot. 2003:1009) 
 According to Office of Small and Medium Enterprises Promotion (2002:102), 
automobile industry is a strategic industry of the country.  Government has set up 
several policies to promote Thailand to be center of automobile industries in Asian 
Region.  In addition, automobile and accessories industries development plans have 
constantly been established since 1971.  This information is corresponding with those 
said by Cholatit that automobile industries was one of the top five-target industries of 
the country under the government’s policy.  Furthermore, a strategic committee for 
automobile was appointed by Ministry of Industry with an aim to be the 
manufacturing base of automotive in Asia by potential development of automobile 
industries to be major centers in this industry. 
 Based on export values of industrial products of SMEs in the year 2002, 
automobile, accessories and auto parts had export values of 49,513.97 million baht or 
amounting to 4.09%, which was in the top ranks of all industries, especially electrical 
appliance and electronic industries having export values the first rank at 209,091.94 
million baht or amounting to 17.29% as shown in Table 1-1. 
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Table 1-1 Export Value of SMEs’ Industrial Products, 2000-2002 
 

Units : Million Baht 
Industrial Types 2000 2001 2002 Percentage 

1. Canned and Transformed Food  44,878.59 53,347.58 82,705.83 6.84 
2. Beverages 2,223.83 2,964.81 4,463.62 0.37 
3. Textiles 108,412.28 117,946.37 166,596.16 13.78 
4. Jewelry and Decorations  44,874.22 56,369.44 92,419.35 7.64 
5. Electrical Appliances & Electronics 149,914.55 131,254.71 209,091.94 17.29 
6. Furniture & Accessories 22,813.79 23,799.18 39,273.82 3.25 
7. Wood and Wooden Products 14,889.56 16,767.94 27,633.40 2.29 
8. Iron, Steel and Steel Products 29,907.81 27,826.27 41,042.42 3.39 
9. Plastic Products 56,838.48 59,746.55 95,504.84 7.90 
10. Chemical Products 33,929.84 30,817.92 47,181.31 3.90 
11. Shoes and Accessories 10,847.69 12,674.94 15,918.47 1.32 
12. Leather, Leather Products and Travel 

accessories 
5,085.79 7,489.69 11,858.71 0.98 

13. Rubber Products 53,118.47 50,969.54 87,676.63 7.25 
14. Table Wares in Kitchens and 

Households 
3,651.75 3,845.54 5,035.07 0.42 

15. Vehicles, Equipment and 
Accessories 

18,955.84 41,606.63 49,513.97 4.09 

16. Pulp and Pulp Products  10,162.56 10,068.03 14,251.50 1.18 
17. Machinery and Accessories, and 

Steel Mold 
2,099.84 2,363.95 3,847.77 0.32 

18. Artificial Flowers, Leaves, and Trees 2,120.28 2,164.44 2,875.80 0.24 
19. Ceramic Products 5,342.21 5,598.89 7,586.01 0.63 
20. Other Industrial Products 135,350.17 136,111.55 204,827.98 16.94 

Total 754,787.56 793,760.96 1,209,303.71 100.00 
Source:  The Customs Department 
Compiled by: Office of Small and Medium Enterprises Promotion 
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 According to Minutes of Working Group Brainstorming Meeting for 
Preparation of the National Strategic Plan for Steel and Materials, 2005-2014, the first 
strategy as considered was “Material Technology for Development of Automobile, 
Electronics, Machinery and Accessories”.   
 
 
Objectives 
 
 1. To study degree of decision to implement Environmental Management 
Standard ISO 14001  
 2. To study the factors influencing SMEs’ decisions to implement 
Environmental Management Standard ISO 14001  
 
 
Scope of Studies 
 

1. This research is of survey research by means of questionnaires. 
2. Populations and the groups of samples as used in this research are 

management or managers of SMEs in automotive and electrical appliance & electronic 
industries. 

3. To study the factors influencing SMEs’ decisions to implement 
Environmental Management System ISO 14001 
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Conceptual Framework 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1-1 Conceptual Framework 
 
 
 

Business Factors 
1. Business Types 
2. Business Operation Period 
3. Numbers of Personnel 
4. Capitals and Returns 
5. Investment Norms 
6. Exporting 
7. Internal Environmental Policies 
8. Public Relations on Environmental Policies 
9. Expenses for Environmental Policies 

Necessity Factors Anticipated to 
Implementation of Environmental 
Management System ISO 14001 
1. Demands of End-customers 
2. Laws and Regulations 
3. World Market Demands 
4. Good Image to Business 
5. Cost Reduction in Management 
6. Increasing Profits in Business Operation 

Probable Obstacles to Implementation of  the 
System 
1. Cooperation among Personnel 
2. Lack of People in Charge of Internal System 
3. Lack of Knowledge in Environmental Standard
4. Responsible People lacking knowledge & 

Understanding 
5. Waste of Time in Implementation 
6. Waste of Expenses 
7. Considering the System Unnecessary 
8. Lack of Management Support 

Benefits Anticipated from Implementation of 
the System 
1. Good Reputation and Image 
2. Acceptable to Markets and Creditability from 

Customers 
3. Increasing Capacities in Business Competition  
4. Increasing Profits from Increasing Sales 
5. Privileges on Taxation and Customs 
6. Financial Aids 
7. Reduction in Manufacturing Costs 
8. Better Internal and Surrounding Environments 
9. Personnel having better mentality 

Decision Degrees  
to Implementation of   
the  Environmental 
Management System 
ISO 14001 
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Hypotheses 
 

1. Business-type factors correlative with decision to implement 
Environmental Management System ISO 14001 

2. Necessity factors to certification of ISO 14001 correlative with decision to 
implement Environmental Management System ISO 14001 

3. Obstacle factors anticipated to certification of ISO 14001 correlative with 
decision to implement Environmental Management System ISO 14001 

4. Benefits anticipated from certification of ISO 14001 correlative with 
decision to implement Environmental Management System ISO 14001 
 
 
Anticipated Benefits 
 
 1. Awareness of problems and obstacles to decision to implement 
Environmental Management Standard ISO 14001 
 2. Encouraging SMEs to realize necessities, significance, and benefits of 
Environmental Management Standard ISO 14001 
 3. Using information as guidelines for SME to implement Environmental 
Management Standard ISO 14001 in order to enhance capacities in business 
competition both in local and overseas markets 
 4. Data and results of the studies in this research could be used as basis for 
research on Environmental Management System ISO 14001 
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CHAPTER II 

LITERATURE REVIEWS 
 
 
Environmental Management Standard  
 
1. Definition of Environmental Management Standard ISO 14000 

 
ISO is abbreviated from “International Organization for Standardization” while 

ISO 14000 is the Environmental Management Standard, different definitions of which 
have been provided by several persons as follows. 

Sitanon Jesadapiphat (1997:34) explained that it is the framework for 
international environmental management consisting of six major issues, i.e., 
environmental management system, environmental appraisal, environmental label, 
environmental operation evaluation, product life-cycle analysis inclusive of provisions 
and definitions. 

Pranee Pantumsinchai (2001:1) described that Environmental Management 
Standard ISO 14000 is the standard set up by the International Organization for 
Standardization or “ISO” under the Technical Committee TC 207 with an aim to have 
efficient environmental management significance realized by taking causes and effects 
of environment resulted from activities, production, and servicing people have 
performed up to the moment and plan to do in the future into consideration in order to 
enable environmental conservation and pollution control along with economic, 
commercial and industrial growth with an attempt to improve the standard 
respectively. 

Sunaree Weerasawasdirak (1997:67) explained that ISO 14000 is the 
Environmental Management System, scope of which covers from designing, 
marketing, production to servicing.  Environmental Management System is part of all 
management system with an objective to enable organizations to constantly improve 
their work particularly those that will affect environments. 

Kulchuda Cheawanich and associates (1998:22) provided a definition for ISO 
14000 that it is international standard orders in relation to environmental management 
which covers activities of product design, marketing, production, transportation, and 
servicing with an emphasis to have organizations improve and consistently maintain 
environments. 
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Nukul Sarawongse (1998:9) explained that it is the standard set up in order to 
create awareness of the importance of efficient environmental management which 
covers all activities of the organizations by stressing on having organizations initiate 
and regularly perform Environmental Management System in respect of control and 
operation improvements. 

Newsletter of Office of Industrial Product Standard of Thailand (OIPST) 
(2000:9) states that ISO 14000 is the standard set up by International Organization for 
Standardization – ISO via Technical Committee TC 207 (ISO/TC 207) appointed in 
order to set all environmental management standards on the same basis for utilizing as 
guidelines for sustainable environmental development.  In addition, organizations that 
reach this standard must need a particular certificate. 

With regard to the term ISO, it may confuse those who see what it is 
abbreviated from, that is, the International Organization for Standardization, which 
should be shortened as IOS, but using ISO instead.  In fact, the word ISO derived from 
the Greek word “ISOS” which means, “equal”. This used to be the common prefix of a 
lot of words like “Isometric” which means, “equal measurement”, and “Isonomy” 
which means, “equal law”. From the word meaning “equal”, then becoming the word 
“standard” which has led to the word “ISO” being used in place of “IOS” since it is 
easier to remember.  Besides, the word ISO is, in effect, like a representative to be 
used with organizations worldwide.  Accordingly, in order to avoid confusion in 
languages in each country, e.g., the United Kingdom uses IOS while France uses OIN 
abbreviated from “Organization International de Normalization”, for instance, 
abbreviation of ISO has internationally been used. (Sayam Aroonsrimorakot. 2000: 
24) 

 
2. Background of Environmental Management Standard ISO 14000 

 
 Janya Ngernmul (2001:62) stated that the world society has been paying 
attention to environmental qualities which are affected from different pollutions, e.g. 
air / water pollution, wastes disposal, etc., for they cause severe, great effects on world 
populations.  Such effects have taken place in every country worldwide, and being the 
cause driving the International Organization for Standardization, or ISO, to set up 
“ISO 14000 Series”. The International Organization for Standardization has its 
headquarter situated at Geneva, Switzerland and, at present, has members from over 
100 countries worldwide. Initially, it started from an attempt to found an international 
organization with an aim to set up world standards for all respects. At first, such 
initiation was led by “The International Electro-Technical Commission” in 1906, then 
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subsequently following with several other organizations with the same intention 
during the year 1926. Anyhow, after the World War II, these organizations had to put 
an end to their operation.  It was not until 1946 when 25 countries worldwide gathered 
together once again with an aim to set up a new International Standard Organization 
with the same old objective that is to set up world standards.  Accordingly, ISO is an 
organization officially originated to serve the aforesaid intention since 1947 (Prapatsiri 
Patamasut. 2538:18) 

In England, on 6 April 1992, publication of British Standard 7750 as developed 
by BSI (British Standard Institute) was proclaimed under the heading “Environmental 
Management System”, and subsequently improved in 1994 for more convenience in 
use.  During the same period, in 1993, the European Union also announced to apply 
the Eco-management and Audit Scheme: EMAS or Eco-Audit, which was just like a 
law that were enforced in countries in the European Union, and was also 
corresponding to BS7750.  It could be seen that the two standards had something in 
common that both of them are standard for management system, and based on 
voluntary practice. However, EMAS would be rather semi-compulsory than BS7750.  
In addition, another noticeable difference was that according to EMAS, announcement 
of the system and the system monitoring results to public is required, while there is no 
condition specified in BS7750 except the matter in relation to environmental policy 
only.  Nevertheless, although all measures of BS7750 and EMAS were in line with 
practices in European countries, it was found that there were still organization 
restraints in other countries outside Europe.  With this reason, ISO 14000 has therefore 
been developed and became accepted for application as world standard. (Yongyuth 
Seesaenhao. 2000: 11) 

In order to preserve environment in each country, and stimulate developing 
countries to improve their existing measures on natural resource conservation and 
consumer health and sanitation protection to be on the same basis, the United Nation 
organized a summit meeting on environment and development in 1992 at Rio de 
Janeiro, Brazil. The objective of the meeting was to search for long-lasting world 
development guidelines, which led to preparation of the “Environmental Management 
Standards” by the Technical Committee 207 (TC 207) of the International 
Organization for Standardization (ISO) (Department of Industrial factory, Office of 
standard of industrial products. 1997:107). This was nominated by representatives 
from different countries for studying and designating details in the Environmental 
Management Standard Series by further development from model BS7750.  ISO 
14000 Series consist of several standards, and cover management standard, inspection 
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and evaluation standard as well as standards relating to products (Kulchuda 
Cheawanich and associates 1998:22-23) 

Even though ISO 14000 is stemmed from BS7750, they are still different in 
several points as follows: 

- ISO 14000 focusing on constant enhancement of environmental qualities as 
an achievement indicator of objective  

- ISO 14000 applicable to only parts of organization or process  
- ISO 14000 not specifying exact parties to perform environmental impact 

assessment either contractors or turnkey contractors. 
- ISO 14000 requiring no registration of all rules and regulations  
- ISO 14000 having a more definite time frame. 
- ISO 14000 requiring no explanation of objectives and targets in public 

(Croner’s Environmental Policy, referenced by Suthep Teerasard. 2539:7) 
At present, it is generally known that Environmental Management Standard 

ISO 14000 is a standard that is increasingly important due to its compatibility with 
principles of internationally competitive trading which stress on quality and 
environment that would affect business operation. Furthermore, such standard is 
widely accepted that it can help reduce environmental problems and being a key 
instrument of environmental conservation, which will bring about following 
sustainable development. (OIPST Newsletter, 2000:9) 

Environmental Management System ISO 14000 is one of the international 
standards set up and widely applied all over the world, acceptably that it plays an 
important role as a way to solve environmental and natural resources problems 
generated from industrial sector. Consequently, all countries encourage and support 
their entrepreneurs to develop an organization management system as well as to ask 
for certification of the aforesaid standard.  In this regard, apart from benefits to be 
obtained from businesses, the system also helps increase consciousness and provide 
strength to industrial sector of the country as a whole. (OIPST Newsletter, 2004:11) 

For Thailand, OIPST has participated for long in standards setting by 
appointing Technical Committee 907 (TC 907) since 1993 to be in charge of 
reviewing and making comments on Environmental Management Standard ISO 14000 
when asked for by international organizations of standardization, as well as attending 
annual meetings of ISO/TC207, which has regularly been held among member 
countries to jointly draft standards relating to environment. As aware that 
Environmental Management System is a necessary standard for trading between 
countries, and applicable to effectively support exporting activities, OIPST has a 
policy of supporting and encouraging business and industrial sectors to realize 
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importance of such standard and to apply it to increase their competitive potentiality in 
the global market as well as to build consciousness of environmental conservation for 
sustainable development further. With regard to entrepreneurs, benefits that they could 
get from ISO 14000 Standard are reduction in environmental impacts, less expenses 
for pollution treatment, increasing productivity resulted from resources and energy 
saving in the long-term, and better relationship with neighborhood to create a good 
image to public. (OIPST Newsletter: 9) 

Presently, those who receive certificates of ISO 14000 Standard are amounting 
to 890 from 28 Certification Bureaus (CB) in 62 fields.  With its total number of 
organizations receiving certification, Thailand is ranked No. 18 in order (Data as o 
December 2004) from a total of 61,287 of those certified all over the world. 

The current standard of ISO 14000 applicable today is of 1996 version.  
According to international principles, review of standard of availability is required for 
every 5 years. Latest, ISO 14000 has been reviewed in 2001.  At this time, it is under 
revision and review with no material changes saving for some modification in (1) 
environmental management system: requirements and recommendations for 
application ISO 14001 and (2) environmental management system: general 
recommendations on principles, system, and techniques in practice (ISO 14004). Such 
review have been made by still keeping original contents, but only revised 
classifications and categories for easier understanding, clarity, and more practicable. 
Completion and announcement are expected to be the end of the year 2004 or early 
next year.  

 
3. Environmental Management Standard Categories 

 
Sayam Aroonsrimorakot (2000:45-47) stated that there are several elements 

and could be classified into 3 major categories as follows: 
1) Entity Evaluation 

1.1) Environmental Management Systems (EMS) (ISO 14001, 14004) as 
shown in figure 2-1 
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ISO 14000 

ENVIRONMENTAL MANAGEMENT 
STANDARDS 

 
 
 
 

ISO 14000 
ENVIRONMENTAL MANAGEMENT 

SYSTEMS SPECIFICATION 
ISO 14004 

GENERAL GUIDELINES 
 
 
 
 
 

ISO 14010-14012    ISO 14041-14044 
 ENVIRONMENTAL AUDITING   LIFE CYCLE ASSESSMENT 
 ISO 14015     ISO 14020-14024 

ENVIRONMENTAL SITE ASSESSMENT  ENVIRONMENTAL LABELLING 
ISO 14031     ISO 14060 
ENVIRONMENTAL PERFORMANCE  ENVIRONMENTAL ASPECT OF 
EVALUATION     PRODUCT STANDARDS 
 
 
 
 

ISO 14050 TERMS AND DEFINITIONS 
 

 
Figure 2-1 Environmental Management System ISO 14000 
 

1.2) Environmental Auditing (EA) (ISO 14010 to 12) 
1.3) Environmental Assessment of Sites and Organizations (EASO) 

(ISO 14015) 
1.4) Environmental Performance Evaluation (EPE) (ISO 14031) 

2) Products Evaluation 
2.1) Life Cycle Assessment (LCA) (ISO 14041 to 44) 
2.2) Environmental Labeling (EL) (ISO 14020 to 24) 
2.3) Environmental Aspects in Product Standard (EAPS) (ISO 14060) 
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3) Terms and Definitions (TD) (ISO 14050) 
To enable the same understanding of all parties concerned, it is necessary 

that terms and definitions be specified in order to avoid probable misinterpretation of 
standards. 
 Important standards that were announced in 1996 are ISO 14001 and ISO 
14004, which relate to environmental management system. ISO 14001 is the most 
important standard because it is specification that needs to be followed in order to 
receive standard certification while other ISOs are merely guidelines to achieve 
objectives, unnecessary to follow. 

In 1997 an announcement of additional ISO 14000 was made, i.e., ISO 14040, 
Life-Cycle Assessment ISO Guide 64 and Environmental Labeling ISO 14020.  With 
reference to ISO 14041 and ISO 14042, they were announced in 1998 and 1999 
respectively. In the year 2000 announcements of ISO 14021 and ISO 14031 were 
subsequently made. At present, Most of ISO 14000 have been under preparation as 
shown in the table below. 

 
Table 2-1 All Current ISO 14000 Series 
 
ISO 14001* Environmental Management Systems-Specification with guidance for 

use 
ISO 14004* Environmental Management Systems-General guidelines on 

principles, systems and supporting techniques 
ISO 14010* Guidelines for environmental auditing-General principles 
ISO 14011/1 Guidelines for environmental auditing-Auditing procedures-Auditing 

for environmental management systems 
ISO 14011/2 Guidelines for environmental auditing-Auditing procedures-

Compliance audit 
ISO 14011/3 Guidelines for environmental auditing-Auditing procedures-Statement 

audit 
ISO 14012* Guidelines for environmental auditing-Qualification criteria for 

environmental auditors 
ISO 14013 Management of environmental audit programs 
ISO 14014 Initials reviews 
ISO 14015 Environmental management-Environmental assessment of sites and 

organizations 
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Table 2-1 All Current ISO 14000 Series (Continued) 
 

ISO 14020* Environmental labels and declarations-General principles 
ISO 14021 Environmental labels and declarations-Self-declaration environment 

claims-Terms and definitions 
ISO/TR 14024* Environmental labels and declarations-Environmental labeling Type 

I-Guiding principles and procedures 
ISO 14025 Environmental labels and declarations-Environmental labeling Type 

III-Guiding principles and procedures 
ISO 14031 Environmental performance evaluation 
ISO/TR 14032 Environmental management Environmental performance evaluation 

case studies illustrating the use of ISO 14031 
ISO 14040* Life cycle assessment-Principles and guidelines 
ISO 14041* Life cycle assessment-Life cycle inventory analysis 
ISO 14042 Life cycle assessment-Impact assessment 
ISO 14043 Life cycle assessment-Interpretation 
ISO/TR 140471 Example for ISO 14042 
ISO/TR 140481 Data format for ISO 14042 
ISO/TR 140491 Illustrative examples on Low to apply ISO 14041 
ISO 14050* Terms and definitions 
ISO/TR 14061* Information to assist forestry organizations in the use of 

Environmental Management Systems Standards ISO 14001 and ISO 
14004 

 
* Already announced as standards 
1 is Technical 
Report Type III impracticable to become standard in future 

Sources: Pranee Pantoomsinchai  2001:2-3 
 

ISO 14000 series are Environmental Management Systems, which cover 
activities from designing, production, transferring through servicing stressing on 
having organizations constantly develop and improve the environment.  ISO 14000 
Series include a great number of standards, but the one that is used as guidelines for 
applying for certification of Environmental Management System is ISO 14001 (Janya 
Ngernmul. 2001:65-66), contents of which could be concluded into 3 categories, as 
shown in the following diagram. 
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Figure 2-2 Industrial Standard - ISO 14000 Series Diagram (The Thai Industrial 
Standards Institute) 1997:7) 
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4. Environmental Management Systems 
 

As environmental pressures on business entities in respect of laws, commercial 
terms and conditions, and demands for green commodities of different groups of 
customers in society have been much more increasing nowadays, business entities 
need to search for ways and methods to reduce these pressures. More important, such 
methods must not only be capable to reduce pressures, but also to constantly solve 
environmental problems of the entities. At present, most entities have chosen to use 
Environmental Management System as an instrument in carrying out environmental 
activities and improving performance continuously. As a result, Environmental 
Management System represents the system with a definite scope of responsibility, 
methodology, procedures, and sufficient resources for operation. (Department of 
Industrial Works, Office of Industrial Products. 1997:109) 

Environmental Management Systems or EMS represent all management 
systems inclusive of entity structure, planning, responsibility, operation, procedures, 
process, and resources designed for completion achievement, review, and 
environmental policy maintenance to enable more efficiency in management system 
improvement in compliance with environmental maintenance policy.  EMS is 
applicable to all scales of entities with no intention to be used as an instrument of 
trading barrier. (Pranee Pantoomsinchai. 2001:4) 

1) Elements of Environmental Management System (The Thai Industrial 
Standards Institute (TISI). 1997:16-19) 

1.1) Environmental policy 
The top management are persons who set up the policies which must be 

compatible with condition, extent, and effects of activities, products and servicing of 
entities that will affect environment.  The top management is required to demonstrate 
resolution in favor of constant environmental operation improvements, pollution 
control, and compliance with rules and regulations and other requirements that entities 
already made commitments. Besides, there must be a framework for objectives and 
targets set-up and review prepared in writing and announced to all employees for 
information so that everyone could implement and make public known. 

1.2) Planning 
In planning in response to the policy, it is necessary to review and 

accomplish 4 things as follow: 
1.2.1) Type of environmental problems 
This is the core of ISO 14001 and the start of formation of objectives 

and targets of environmental implementation control and evaluation, and identifying 
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process of environmental problems that have been arisen from activities, products or 
servicing of entities. Examples of such problems are emission of pollutant into the air, 
discharge contaminant in water, waste disposal, soil contamination, community 
effects, raw materials and natural resources exploitation and other environmental 
problems in locality, e.g., noise, stench, and traffic. This also includes the process of 
consideration taking probable problems to be occurred both in unusual circumstances 
and emergency case. 

1.2.2) Laws and other Requirements 
Entities have to designate identification system of legal requirements 

and other requirements in any commitment that entities need to comply with directly, 
and monitoring system of change-in-law including making understanding of those 
legal requirements or other requirements as exemplified, e.g., directions for industrial 
factories, agreements with governmental units, recommendations that are not law. 

1.2.3) Objectives and targets 
Entities need to set definite objectives and targets that that could be 

audited and compatible with policy and determination to prevent pollution. Such 
objectives must be prepared in writing and kept for subsequently reviewing. 

1.2.4) Environmental Management Program 
To achieve particular objectives and targets of environmental 

management as determined, entities need to arrange at least one environmental 
program officially appointing persons responsible for the program, and formulating 
work procedures and time frame for the program. 

1.3) Implementation 
1.3.1) Responsibility and Duty 
For efficiency in management, responsibilities and duties of all 

personnel are required to be specifically assigned and widely made known.  The 
management also have to provide necessary resources for operation and control 
environmental management system. The aforesaid resources are, i.e., personnel, 
working skill, technology, and budget. 

1.3.2) Training for Increasing Consciousness and Capability 
The Management needs to realize necessity of training. It is necessary 

that all personnel involving the kind of work that may cause important effects on 
environment need appropriate training. In this regard, such training must be able to 
awaken personnel to be conscious of significance of Environmental Management 
System compliance, and outcomes in case they ignore to follow the system. In 
addition, everyone needs to know his roles and duties in case of emergency; 
environment effects, both really happened or probable ones, arisen from his operation; 
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benefits to the environment when improving the way to perform the work, working 
procedures under environmental management system; and the effects of not 
compliance with the process as specified.  

1.3.3) Public Relations 
Entities need to formulate public relations among employees with 

different levels and responsibilities and system for receiving documents and 
communicating with internal entities concerned. 

1.3.4) Documents Filing 
Entities need to formulate a filing system to keep data on important 

requirements, and referring to relevant documents in form of documents or electronic 
files.  

1.3.5) Documents Control 
Entities need to set up a controlling system for all documents as 

specified in the standard to ensure that those documents in places provided having 
been reviewed on agenda and revised if necessary as well as endorsed by persons in 
charge. The documents recently employed must be distributed in all places provided 
so that everyone could find them.  The documents that are no longer in use must be 
destroyed immediately.  Any documents that are no longer available, but necessary to 
be kept for legal evidence or for knowledge source must be clearly specified.  

1.3.6) Operation Control 
Entities are required to identify which operation and activities involve 

with environmental problems as stated in the policy, objectives, and targets. IN this 
reference, entities need to formulate activity and maintenance plans to ensure that the 
operations are under conditions as designated.  

1.3.7) Preparation in Emergency Case 
Entities need to plan actions in response in case of emergency 

circumstance from accidents. 
1.4) Checking and Corrective Action 

1.4.1) Monitoring and Evaluation 
Entities are required to formulate a system for regularly monitoring 

and evaluating personnel performance on working sites that probably affect the 
environments including recording personnel performance. On evaluation, performance 
examination tests are required.  Formulation of methodology for periodic performance 
appraisal in accordance with environmental laws as specified is required. 

1.4.2) Correction of Mistakes 
To formulate a methodology for investigation and correction of 

mistakes, entities should be based on principles of - to find out the causes of those 
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mistakes; set up corrective actions then implement controlling process to prevent re-
occurrences of mistakes; and finally record changes after corrective actions. 

1.4.3) Results Recording  
Entities need to formulate a methodology for recording results of 

training, monitoring and reviewing, and filing.  Records prepared must be easy to read, 
noticeable, and could be traced back to relevant activities, products, and services. 

1.4.4) Environment Management System Monitoring 
Entities have to arrange a program and regular monitoring procedures 

for Environmental Management System on fixed agenda in order to check whether 
everything complies with the plan and meets requirements of ISO 14001; to ensure 
that the system has properly been implemented and maintained; and to have 
monitoring data collection presented to the Management. 

1.5) Management Review 
Top management of the entities are required to review the 

Environmental Management System from time to time in order to ensure that the 
system has been constantly and properly improved, satisfactory, and efficient. In the 
review process, it is required that relevant information be taken into consideration. 
Furthermore, the top management also has to contemplate necessity of changes in 
policies, objectives, and targets of the system as well, whereas results of the review 
must be recorded in writing.  With this regard, the top management has to appoint a 
representative of management, assigning definite responsibilities, duties, and authority 
in order to ensure that the environmental management systems have been prepared, 
implemented, and maintained in accordance with the standard. Results of operation 
must be reported to the top management for information in favor for further reviews 
and improvement of the system. 

Details in each element are explained in the figure below (Parithat Corporation 
1995:19) 
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  Continual Improvement 
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 - Monitoring and management  - Environmental aspects 
 - Corrective and preventive action  - Objective, target and 
 - Record        management programs 
 - EMS Audits     - Environmental management 
          programs 

 
Evaluation of compliance 
     Implementation & Operation 
     - Resource, role and responsibility 
     - Training awareness and competence 
     - Communication 
     - Document control 
     - Operational control 
     - Emergency preparedness and response 

 
Figure 2-3 Environmental Management System Model 
 

“Continual improvement”, in this place, means much more acceptance, 
satisfaction and recognition from stakeholders or interested parties involving 
environments that could have influences on entities both positively and negatively, or 
from affected people from environmental operation of the entities both directly and 
indirectly. (Teywin Sirichokechaikul 1999: 85) 

In addition, “continual improvement” involves upgrading process of 
Environmental Management Standard in the entities to enable improvement of 
operating capacity relating to overall environmental management in compliance with 
the environmental planning and policies of entities.  Improvement of either pollution 
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discharge into environment or efficient utilization of natural resources has been 
regarded constant improvement (Sayam Aroonsrimorakot 2000:47) 

2) Preparation process of Environmental Management System can be 
described in the chart as follows (Pranee Pantumsinchai 2001:39) 
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Figure 2-4 Environmental Management System Preparation Process 
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The process as illustrated above corresponds with that of Sayam 
Aroonsrimorakot (1543:329) that in the certification requesting process for 
environmental management system, entities are required to setup the system in 
accordance with requirements in ISO 14001 Standard as a minimum by using 
management system to enable entity circumstance control in preparation for 
certification of environmental management system.  Preparation process could be 
concluded as follows. 

First 
Prepare ISO 14001 Series by attentively studying activities of entities to see 

how they relate to the standard so as to enable a thorough understanding and ability to 
do the work. Apply the standard to the activities in order to rightly control 
environmental problems. 

Second 
Arrange management meeting to ask for approvals for environmental 

management systems and provision of required resources needed for system 
preparation such as fund, personnel, tools, and equipment. 

Third 
Appoint leader and committee for system preparation and supervision in 

accordance with operating plans as designated. 
Fourth 
Set up environmental policies, plan system preparation, and prepare manuals 

for management system, working procedures, and instructions in form of documents 
for reference in environmental problem control in line with operating activities of the 
organization itself as well. 

Fifth 
Implement the system in accordance with the designated Environmental 

Management System by cooperating with everyone in the entities from the top 
management to operating staff.  In operation, all activities performed must be recorded 
to ensure that they have been done as anticipated. 

Sixth 
Perform internal audit of Environmental Management System to examine 

whether it was completed in accordance with the plans and standard requirements and 
whether the system have been implemented to control environmental problems in the 
right manner and properly maintained. 
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Seventh 
Correct mistakes found from the internal auditing and improve efficiency in 

Environmental Management System as appropriate. 
Eighth 
Contact Certification Bureaus (CB) and file the application when certain that 

the management system of entities can control everything as anticipated.  In most 
cases, announcements to apply the standard will be made for 2-3 months earlier to 
ensure that all processes have been implemented and no problem of feature control of 
environmental problems occurred. 

All of the above could be summarized in diagram for better understanding as 
shown in Figure 2-5 below. (Janya Ngernmool 2001:66) 
 

Make enquiries 
    

File application 
 

Generally check 
 

Evaluate  
 

Certify  
 

Follow up 
 

Re-evaluation every 3 years 
 

 
Figure 2-5 Environmental Management System Certifying Process 
 
5.  Necessity in Implementation of Environmental Management System ISO 
14001 
 

Thailand has been deficient in paying attention to environment problems for 
long.  The country has focused on production primarily in substitution for imports, and 
subsequently for exports of products and services by failing to think about the 
problems on the residues from production process, extensive use of natural resources, 
and pollutions. Now, environment problems and pollution have become impacts on 
everyone both physically and mentally.  Environmental costs have never been 
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included into the prices of products and services.  Now, it is high time that everyone 
turned to pay more attention to environment in parallel with production and service. 
This could not only reduce production costs but also probably increase productivity 
with no additional investment, but maybe with more time, with short period of return 
on funds, and worthy of investment. If one seriously conducts studies by employing 
Environmental Management System ISO 14000, it is assured that it will be helpful to 
the entities making use of it. This also will help lessen pollution effect on public too.  
With regard to trading aspect, either internally or overseas, it could be seen that 
environmental issues have extended effects on parties concerned in large extent, or 
maybe said on everyone or every country. To date, consumers are getting wiser and 
paying more attention to environment.  One of the conditions that people take into 
consideration when purchasing a piece of goods is how much production and utilizing 
processes have adverse effects on environments and natural resources exploitation.  
Various kinds of domestic business take advantage of this issue in marketing tactic to 
create recognition of products and entities.  Particularly, in regard to exporting, most 
attention is required.  In case of Thailand, the country earlier had experiences in 
quality standard management or ISO 9000 that overseas importers used this as one 
condition in purchasing commodities that traders also need to be responsible for 
environmental effects.  This condition will have a substantial influence on exporting, 
and likely rather serious than the case of ISO 9000, for there are numbers of parties 
involving environmental issues and wider extent of effects. (Department of Industrial 
Works, TISI 1997:107-108) 

Suthep Theerasart (1997:3.1-3.4) mentioned that since occurrence of 
environmental effects are both worldwide and specifically in extent, pressures for 
having environmental problems resolved are from different sources, i.e., governmental 
sector, private sector, affected parties, parties concerned, and interested parties who 
wish for problem solving.  The pressures from such parties concerned as mentioned 
could be roughly summarized as follows. 
 1)  Relevant Laws and Regulations 

Environmental law is considered one of the steady pressures that is enforced by 
governmental agencies concerned.  All countries in the world have attempted to enact 
rules and regulations to be domestically enforced.  Nevertheless, austerity of law 
enforcement may not be thoroughly from the beginning to the end as it is frequently 
reported as problems in the news. In most cases, law enforcement has been done only 
at the end of the route with the laws related to pollutions emitted or discharged into 
air, water, and soil contaminated inclusive of toxin and hazardous materials, and 
several others. 
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2) Clients / Consumers 
Consumers are regarded as important pressure since affected people from 

environmental problems are themselves.  In some countries where people have great 
conscientious will need products with least environmental effect.  Such kind of 
products are generally of those with green labels or the labels certifying that the 
products have passed approved production process which cause the least 
environmental effects in accordance with the standard specified. 

3) Banks 
Banks are considered as a good pressure, for investors need to borrow loans 

from the banks. If any business entities are the ones attentive to environment, those 
entities will be more advantageous in creditability and in reducing risks 
simultaneously.  This is because operation in relation to environment could help 
prevent probable problems, likely to-be-serious problems, problems effecting bad 
reputation, problems arisen from community, and problems due to different risks.  All 
of these problems will affect the loan repayment to the banks. With activities 
concerning environment, this will much more ensure the banks that borrowers or 
clients will be capable to pay back them the loans. Creditability and the risks are 
therefore important requirements that the banks may use as one of the conditions for 
granting the loans. 

4) Insurance 
Risk and creditability are considered essential factors in insurance business. 

Entities with operating activities in relation to environment will have less risk and less 
impact on environment. In overseas countries, any entities also carrying out activities 
related to environment will be beneficial from the rate of less insurance premium, for 
insurance companies consider that those entities already mitigated their risks which is 
the most concerning factor in insurance business. 

5) Investors/ Stock Market 
 Operations in relation to environmental management will enable sustainable 
development; lessen risks; and environmental impacts.  Major conditions that investor 
uses for investment consideration are, i.e., sustainable development, risks, operation 
with appropriate capital and efficiency. 

6) Health and Safety  
It is frequently learned from different media like newspaper, video, that there 

are several entities bringing about troubles to their neighborhood, complaints from 
community, health problems affected from industrial plants as complained by even 
workers of those plants.  Such kind of problems has regularly happened both 
domestically and in overseas countries.  Operation of activities in relation to 
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environment will help reduce accidents, environmental effects, and enhance safety.  In 
case community or employees have problems and complaints, there will be 
organizations concerned getting involved with the incidents.  This will not only create 
bad reputation to entities both in respect of fame and creditability but also have serious 
influences on business too.  If entities have a well-managed system, such problems 
will gradually be decreased and cause no adverse effects or damages. 

7) Social Image and Fame  
Good image is not easy to be created and needs time. Activities to be carried 

out not only have to affect no environmental impacts but also have to be harmonious 
with each other. Environmental issue is the matter concerning everyone. If any entity 
pays attention to the environment, it will receive recognition from all parties 
concerned; with constant attentive activities, it will result in good image and good 
creditability as well as good reputation on products and services or on good marketing. 

8) Production Efficiency 
According to inquiries of several entities which already received certificates 

for ISO 14001 application both in Thailand and in other countries, it was found that 
environmental management helps increase efficiency in production with worthiness of 
raw material use, higher productivity, and reduce quantity of wastes.  This is because 
there is a good management system enabling provision of information and clearer 
directions for problems solving. 

9) Capital Decrease 
According to inquiries of several entities which already received certificates 

for ISO 14001 application both in Thailand and in foreign countries, an evident benefit 
obtained from environmental management is it greatly help reduce the funds, e.g., 
decrease in capital and risk in respect of machines, workers, and environmental 
impacts; increase efficiency in production; and create good image to entities, for 
instance. 

 
 

6.  Benefits from ISO 14001 for Businesses in Thailand 
 

Any entities that decide to do business by not taking environmental 
significance into account at all, it is believed that their business would certainly be 
affected with small or no increase in total sales when comparing with their competitors 
who employ environmental maintenance system. Anyhow, entities need not to be 
worried much about environmental rules and regulations since those of ISO’s are not 
simply for environmental maintenance purpose, but also will help to bring about, 
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directly and indirectly, profits and satisfactory returns for the private sector. (Prapatsiri 
Patamasoot 2538: 23) 
 

Pranee Pantoomsinchai (2001:5) said that a good environmental management 
system will promote capabilities of entities in the following aspects: 

- To have appropriate environmental policies  
- To be able to identify environmental effects arisen from activities, 

products, or services of the entities in the past and present time, or as 
planned for the future in order to find major effects on environments  

- To be able to identify requirements of relevant laws and regulations  
- To be able to set priorities, objectives, and targets in relation to 

environment 
- To be able to design framework and program in response to policies to 

achieve the objectives and targets 
- To be able to set up plans, control, monitor, revise, audit and review 

policies to ensure that they will always in line with environmental 
management system 

- To be able to adjust the system to changing circumstances 
In addition to the aforesaid, a good Environmental Management System will 

also help entities manage environment in systematic manner enabling good working 
conditions, providing prevention and protection in case of accidents, creating good 
image to entities, reducing expenses due to appropriate environment management, 
e.g., resources management, waste management, and enhancing competitive 
potentiality in marketing as well. (Janya Ngernmool 2001: 63-64) 

If the majority of entrepreneurs in Thailand receive certification of ISO 14000, 
environmental standard of the country will be raised and other countries cannot use 
environment as conditions to be excuse of trade barriers. (Sunaree Weerasawasdirak 
1997: 72-73) After receiving certification of ISO 14000, entities will obtain several 
benefits. (Sunaree Weerasawasdirak 1997:72-73) said that benefits of ISO 14000 to he 
entities employing it are as follows: 

1) Worthy use of resources with least environmental effects and reducing 
capital funds 

The understanding that investment in environment is wasteful enabling 
additional expenses with the same productivity is not right.  In processes of 
production, trading and servicing, there will be both input and output that comprise 
both desirable and undesirable things. The latter ones are wastewater, residues of raw 
materials. All these things will have effects on the environment. However, should 
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there be appropriate management, it will enable efficiency in utilization of water, 
electricity, pulp and energy resulting in a smaller amount of expenses. 

2)  Risk mitigation from environmental damages and disasters, and 
environmental restoration as well as reduction in damages to community and 
insurance 

3) Increase in marketing potentiality 
 It is possible that overseas countries will use environmental management issue 
as major condition in trading with our country.  According to such condition, entities 
have to earlier receive ISO 14001 certification to ensure that production and servicing 
processes produce the least environmental effects. More important, domestic trade is 
also likely to use environmental management ISO 14001 as conditions or privileges in 
relation to taxation and others in the same manner as those of ISO 9000, which 
provide special privilege to traders who have ISO 9000 certification in accordance 
with Regulations of Office of the Prime Minister in relation to Supplies 2535.  In case 
of ISO 14001, promotion of application of the standard will need more immediate 
attention, for it is beneficial to the whole public. 

4) Reputation 
 Entities that adopt ISO 14000 for operation will publicly be recognized, for 
they benefit both society and themselves.  According to ISO 14001, entities are 
required to report to public on environmental issues that must be in compliance with 
all rules and regulations relevant.  This will result in good reputation and effectual 
marketing. 

5) Steady environmental improvement 
 Steady environmental improvement is used for measuring success of ISO 
14001 adoption for operating Environmental Management System as problem 
prevention measures rather than correction measures as formerly practicing like waste 
treatment system which is costly. 

Furthermore, Sayam Aroonsrimorakot (2000:43-44) said that entities which 
adopt ISO 14001 for operation could request Certification Bureaus to certify 
environmental management system, the certificate of which could be used in public 
relations in order to promote and support a better image of the entities. 
In summary, Environmental Management System helps an entity to reduce the costs in 
the long term since it takes into account worthy utilization of resources enabling least 
environmental effects, decreasing operating costs, increasing trading opportunity, 
facilitating trading negotiations resulting in maintenance of market shares, increasing 
future market expansion opportunity, creating good image and social recognition to 
entity resulted from its participation in environmental improvement for public, and, 
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more important, receiving certificate for Environmental Management Standard ISO 
14000, which entity could use in public relations to promote and support a better 
image of the entity. (Janya Ngernmool 2001:64-65) 
 
 
Small and Medium Enterprises 
 
1. Definitions of Small and Medium Enterprises 

 
According to the Act of Small and Medium Enterprises Promotion (2000:2), 

Section 4, Small And Medium Enterprises or SMEs mean “the business with 
employment, values of fixed assets or paid up registered capital at the amount as 
specified in Ministerial Rules” while Section 3 of the same Act, SMEs represents 
production business, servicing business, wholesale business, retail business or others 
in accordance with Ministerial Announcement in the Royal Decree. 
 Office of Policies and Planning, Office of SMEs Promotion (2001:1) defined 
the term of “Enterprise” that it covers 3 major types of businesses, i.e., Manufacturing 
Sector, Trading Sector and Services Sector, and the term of SMEs is abbreviated from 
“Small and Medium Enterprises”. 
 
2. SMEs Classification Criteria 
  
 Somchai Tantitanawat (1999:25-26) said that utilization of measuring criteria 
for small and medium enterprises in Thailand has been initiated in 1951 based on 
principles set forth by Working Group for Small Industry and Marketing appointed by 
Economic Commission for Asia and the Far East (ECAFE) (presently changed to be 
Economic Southeast Asia Commission for Asian-Pacific Region or ESCAP), 
According to the aforesaid Working Group, small businesses are industrial plants 
equipped with no machinery, with employees less than 50, but in case of industrial 
plants with machinery, employees will be less than 20. 

Preferable classification of SMEs is generally based on 4 major criteria, i.e., 
employment, fixed assets, registered capital, and total sales volumes. In some 
countries, only one of the four criteria will be used while in some countries several 
criteria will be used.  Anyhow, each criterion has had advantages and disadvantages 
differently as follows. 
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Table 2-2 Advantages / Disadvantages of SMEs Classification Based on Each Criteria 
 

Criteria Advantages Disadvantages 
Employment Volume - Easy to classify 

- Available for a long time 
 

-  Unable to classify the kind of 
industry with many employees 
or high investment 

Fixed asset - Easy to collect 
- Constantly available for a 

long period 

- Inflation taken into account 
- Inaccuracy of figures obtained 

Registered capital - Easy to collect data - Unable to reflect real business 
doing  

Sales volume  - Require frequent changing 
- Unable to base on single criteria 

with different kinds of 
industries 

Source: Somchai Tantitanawat (1999:26) 
 

 Later in 1964, in order to promote small enterprises, Department of Industrial 
Promotion (DIP) established the Office of Loans (subsequently changed to the Office 
of Finance for Small Industry and then to the Industrial Finance Corporation for Small 
Industries of Thailand respectively). It was then that definitions of small enterprises 
were differently defined, i.e., based on capital funds as criteria. Accordingly, in this 
regard, small enterprises mean factories or family businesses with registered capital or 
investment in fixed assets no less than 2 million baht. 

However, in the recent studies of SMEs conducted in Thailand, major criteria 
for industrial classification preferably used is of employment volumes, which are 
fallen into as follows. 

Household industries  with 1-9 employees 
Small industries  with 10-49 employees 
Medium industries  with 50-199 employees 
Large industries  with no less than 200 employees 
Up to1991, DIP determined to apply 2 jointly criteria for basic industrial 

classification, i.e., employment and fixed assets while other governmental agencies 
used different criteria as follows: 
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Table 2-3 Criteria for Industrial Classification of 2 Criteria Type 
 

Agencies/Industrial Scale Employment 
(Employees) 

Fixed Assets Value 
(Million Baht)  

Department of Industrial Promotion  
- Small 
- Medium 
- Large 

 
Less than 50 

50-200 
Over 200 

 
Less than 20 

20-100 
Over 100 

Finance Corporation for Small Industries 
- Small 

  
Less than 50 

Bank of Thailand 
  -    Small 

  
Less than 50 

IFCT 
- Mini / Small 
- Medium /Large 

  
Less than 100 

Over 100 
Source: Department of Industrial Promotion 
 

Anyhow, if using numbers of employees as major criteria for industrial 
classification, the Thai enterprises in each field nowadays will be of medium and small 
types greater than 99% of all existing. (Somchai Tantithanawat 1999:26) 

According to the Rules of the Ministry of Industry stipulated as of September 
11, 2002 (referred by The Office of Policies and Planning, The Office of SMEs 
Promotion 2001: 2), for judging SMEs scale, number of employees and fixed assets 
values exclusive of lands will be used as classification criteria by considering those of 
fewer as criteria for consideration of enterprises.  Both of the aforesaid criteria have 
been classified in accordance with enterprise features as illustrated in Table 2-4. 

 
Table 2-4 Criteria for Judging SMEs Scale 
 

Employees 
(Employees) 

Fixed Asset Values  
(Million Baht) 

Business Sectors 

Small Medium Small Medium 
Manufacturing  Less than 50 51-200 Less than 50 Over 50-200 
Wholesale Less than 25 26-50 Less than 50  Over 50-100 
Retail Less than 15 16-30 Less than 30 Over 30-60 
Servicing Less than 50 51-200 Less than 50 Over 50-200 
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Source: Department Of Industry Rules In Relation To Employment And Fixed Assets Of 
SMEs  2002 as of September 11, 2002 (referred by the Office of Policies and Planning, the 
Office of SMEs Promotion 2001:2) 

 
The Office of SMEs Promotion (2002:8) summarized as follows: 
Manufacturing Sector with employees less than 50 or fixed asset values 

exclusive of lands less than 50 million baht is a small enterprise, and with employees 
of 50-200 or fixed asset values exclusive of lands over 50 million baht but less than 
200 million baht is a medium enterprise. 

Wholesale Sector with employees less than 25 or fixed asset values exclusive 
of lands less than 50 million baht is a small enterprise, and with employees of 26-50 or 
fixed asset values exclusive of lands over 50 million baht but less than 100 million 
baht is a medium enterprise. 

Retail sector with employees less than 15 or fixed asset values exclusive of 
lands less than 30 million baht is a small enterprise, and with employees of 16-30 or 
fixed asset values exclusive of lands over 60 million baht is a medium enterprise. 

Service sector with employees less than 50 or fixed asset values exclusive of 
lands less than 50 million baht is a small enterprise, and with employees of 51-200 or 
fixed asset values exclusive of lands over 50 million baht is a medium enterprise. 

All the above are in line with those of Ministry of Industry as stated in Master 
Plan of SMEs Development, 1999, which classified enterprises into 2 scales as 
follows: 
 
Table 2-5 Classifications of Medium Enterprises 
 

Business 
Sectors 

Employment 
(Employees) 

Fixed Asset Values 
(Million Baht) 

Paid up registered capital 
(Million Baht) 

Manufacturing 
Trading 

Servicing 

51-200 
16-50 
51-200 

Over 50 but less than 200 
Over 30 but less than 100 
Over 50 but less than 200 

No less than half of fixed asset values 
No less than half of fixed asset values 
No less than half of fixed asset values 

Source: Ministry of Industry (2002) 
 
 
 
 
 
 



Fac. of Grad. Studies, Mahidol Univ.  M.Sc. (Appro Techn for Resou and Env Dev) / 35 

Table 2-6 Classifications of Small Enterprises 
 

Business 
Sectors 

Employment 
(Employees) 

Fixed Asset Values 
(Million Baht) 

Paid up registered capital 
(Million Baht) 

Manufacturing 
Trading 

Servicing 

Less than 50 
Less than 25 
Less than 50 

Less than 50  
Less than 50  
Less than 50 

No less than half of fixed asset values 
No less than half of fixed asset values 
No less than half of fixed asset values 

Source: Ministry of Industry (2002) 
 

The Department of Industrial Promotion (2002) prepared documents for public 
hearings on August 23, 2002 at Sirikit Convention Centre in relation to Master Plan 
for SMEs Development. According to the aforesaid documents, SMEs represent 
businesses of manufacturing, trading, and servicing with scales as specified as follows: 
 
Table 2-7 Classifications of Enterprise Scales 

 
 Fixed Asset 

(Million Baht) 
Employment 
(Employees) 

Manufacturing Business 
Servicing Business 
Wholesale Business 
Retail Business 

200 
200 
100 
60 

200 
200 
50 
30 

Source:  Department of Industrial Promotion (2002) 
 

Based on all the standards as exemplified above, it is obvious that, presently, 
there still has not been standard definition for the term, SMEs.  Each agency has 
criteria of its own in defining the term.  Nonetheless, classifications of enterprises, in 
general, have been made by using number of employees and fixed asset values as 
criteria or probably classified by using criteria in accordance with business sectors, 
i.e., manufacturing, wholesale, retail and service sectors. (Jamnien Boonmak 2000:80) 
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Table 2-8 Classifications of SMEs based on Employment and Fixed Assets Criteria 
 

 Medium Enterprise Medium Enterprise  
Agencies Fixed Assets 

(Million Baht) 
Employment  
(Employees) 

Fixed Assets 
(Million Baht) 

Employment 
(Employees) 

Institute of Finance for Small 
Enterprises 

- - Less than 50 Not specified 

Lending Insurance Corporation 
for Small Enterprises 

- - Less than 50 Not specified 

Department of Industrial 
Promotion 

20-100 50-200 Less than 20 Less than 50 

Industrial Council of Thailand 20-100 50-200 Less than 20 Less than 50 
Industrial Finance 
Corporation of Thailand 

100-500 Not specified Less than 100 Not specified 

Bank of Thailand Less than 500 Not specified Less than 50 Not specified 
*Only lending via corporation 

Source: Jamnien Boonmak (2000:81) revised from Somchai Tantithanawat (1999:26) 
and Industrial Finance Corporation of Thailand (1998:51) 
 
Table 2-9 Classifications of SMEs in accordance with Business Types 
 

Types Medium and Small Scales Small Scale 
1.   Manufacturing less than               

200 Million Baht 
Less than 50 Million Baht  

2.   Trading 
     - Wholesale 
     - Retail 

 
Less than 100 Million Baht 
Less than 50 Million Baht 

 
Less than 50 Million Baht 
Less than 30 Million Baht 

3.   Servicing less than 200 Million 
Baht 

Less than 50 Million Baht  

Source: Jamnien Boonmak (2000:81) revised from Pornsaran Roongcharoenkitkul 
(1999 :122)  
 

Due to the different definitions of SMEs, there arise lots of difficulties in 
studying SMEs. This is because data collection of each agency is different in 
accordance with its criteria for classification.  Anyhow, most classifications are 
preferably based on criteria of employment and fixed asset values of the enterprises. 
(Jamnien Boonmak 2000:81) 
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3. SMEs Situation From Past to Present Period 
 
Due to the economic crisis having been occurred to countries in Asian Region 

since 1997, there arise adverse effects on several countries.  In case of Thailand, 
during the referenced period, several agencies from both governmental and private 
sectors initiated to mention much more about “Small and Medium Enterprises or 
SMEs”. (Jamnien Boonmak 2000:80) 

Office of Policies and Planning, Office of SMEs Promotion (2001:1) 
commented that governmental sector has recently launched several policies and 
measures for recovery of the economic crisis, and one of those measures is promotion 
of SMEs.  As a result, SMEs has been paid attention in the role of small and medium 
entrepreneurs, the most powerful group of business sector that is likely to play 
important roles in national economic restoration and development.  Given that large 
industries, during economic recession, have insufficient funds for manufacturing 
expansion in one-stop process similar to the way they used to do during economic 
growth in the past.  Therefore, reinforcement of SMEs which are considered as 
national economic support; manufacturing sources and large sources of employment, 
to be vigorous enough to subcontract manufacturing for large industries is essential, 
for this will enable manufacturing in one-stop process with lower capital contributing 
to Thai industries capability in response to demands of both domestic and overseas 
markets efficiently.  In addition, this will promote a better trend to the Thai economic 
system in overview. 

Vasana Noppakhun (2001:2) mentioned that SMEs have been an important 
driving force to economic development of the country since they are business sector 
with quantities of over 90 percentages of all enterprises.  Accordingly, SMEs are 
significant to economic system in the role of employment sources providing more 
values added; raw and intermediate materials sources to support large industries; 
manufacturing sources of products in substitution for importing for domestic 
consumption as well as exporting to bring in revenues; working skills improvement 
sources; and investment sources that will be extending to become large industries 
further. 

With outstanding features of SMEs, that is, agility in adjustment to national 
circumstance; flexibility in manufacturing and distribution; capability to thoroughly 
manage businesses; suitability for business current that needs a quick response, i.e., 
production in small quantities, variety, quick production and transferal; employment 
sources from agricultural sector after the end of cultivating season contributing 
prevention of labor migration into Bangkok and surrounding areas; and capability to 
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promote sustainable economic development to the country; therefore, the government 
has realized significance of SMEs in contributory recovery of economic crisis because 
SMEs are like the real foundation of the Thai economic system.  If such foundation is 
stable, national economic will also be strengthened.  (Vasana Noppakhun 2001:2) 

Peerasak Worasoontarosot (2003:1009) said that the government has 
recognized significance of SMEs and set up an agency to be directly responsible for 
SMEs development, e.g., Office of Small and Medium Enterprises Promotion.  
Furthermore, the government has also encouraged development of small enterprises in 
all regions like One Tambon, One Product (OTOP) Program resulting in expansion of 
SMEs entrepreneurs in the country rapidly and constantly.  This is considered a good 
sign of development and expansion of manufacturing sector of the country as shown in 
Table 2-10. 
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Table 2-10 Numbers of Enterprises Classified upon the Types of Manufacturing Sector in 
2002 
 

 
Industrial Types 

Total Large SMEs Proportion of  
SMEs to Industrial 

Types 
(Percentage) 

Proportion of SMEs 
to all SMEs in 

Manufacturing Sector 
 (Percentage) 

1. Food & Beverages 100,130 471 99,659 99.53 27.93 
2. Tobacco 549 5 544 99.09 0.15 
3. Textile 58,676 291 58,385 99.50 16.36 
4. Dresses 70,515 254 70,261 99.64 19.69 
5. Leather, Bags and Shoes 4,363 117 4,246 97.32 1.19 
6. Wood Products excluding 

Furniture 
44,822 58 44,764 99.87 12.55 

7. Pulp 1,599 59 1,540 96.31 0.43 
8. Publicity Publishing & 

Printing 
4,813 32 4,781 99.34 1.34 

9. Charcoal Petroleum & 
Fuel 

90 12 78 86.67 0.02 

10. Chemical 2,263 124 2,139 94.52 0.60 
11. Rubber & Plastic 3,870 225 3,645 94.19 1.02 
12. Non-metallic Products 9,676 115 9,561 98.81 2.68 
13. Unprocessed Metal 1,773 58 1,715 96.73 0.48 
14. Formulated Metal 25,518 102 25,416 99.60 7.12 
15. Machinery & Equipment 4,797 103 4,694 97.85 1.32 
16. Office Supplies 51 16 35 98.63 0.01 
17. Machinery & Electrical 

Appliances 
1,089 90 999 91.74 0.28 

18. TV, Radio, and 
Communication 
Equipment 

673 188 485 72.07 0.14 

19. Medical Supplies, 
Calibrating Equipment 

347 33 314 90.49 0.09 

20. Automotive & Auto Parts 1,168 112 1,056 90.41 0.30 
21. Transportation Equipment 701 21 680 97.00 0.19 
22. Furniture 21,943 260 21,683 98.82 6.08 
23. Raw Materials from Old 

Products 
126 - 126 100.00 0.04 

Total 359,552 2,746 356,806 99.24 100.00 
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Source: Trading and Servicing Business Census Reports, 2002, National Statistical 
Office 
Compiled by: Office of Small and Medium Enterprises Promotion (2002:17) 
 
4.  Important Roles of SMEs 
  
 Mr. Manoo Liewpairoj, Director-General of Department of Industrial 
Promotion gave a speech on Initial Framework of Master Plan for SMEs Development 
in SMEs Seminar Hearings at Sirikit NationalConvention Center on 23 August 1999 
(referenced by Newsletter of Department of Industrial Works 1999:13) that other than 
providing values added to national economic; creating work and producing incomes 
from exporting, SMEs also produce and facilitate economic transaction, being 
manufacturers, distributors, service providers, and training or labor skill improvement 
sources.  In addition, SMEs help connect and assist large business by subcontracting 
manufacturing, for instance, in case of automotive industry; thousands of auto parts 
have been derived from manufacturing by auto parts companies, which are all SMEs. 
 SMEs play significant roles to national economic development process in 
several aspects as follows. 
 1)  SMEs are manufacturing and large employment sources of the country with 
total figures of employment approximately 4.5 million or amounting to 74% of all 
employment in industrial sector (Jamnien Boomak 2000: 83).  SMEs are also starting 
places or schools for different vocational training of workers to practice skill on-the-
job training basis.(Office of Policies and Planning, Office of SMEs Promotion 2001:2) 
 2) SMEs are creator and facilitator of economic transactions  (Rangsit Business 
Review 242:54), which is important to economic system, for they cover nearly all 
enterprises, i.e., manufacturing sector, wholesale-retail sector, and servicing sector.  In 
addition, SMEs, particularly manufacturing sector, contribute to national incomes 
from exporting (Office of Policies and Planning, Office of SMEs Promotion 2001:3), 
values of which have been amounting to 50% of all exporting values in the whole 
industrial sector.  Furthermore, SMEs help manufacture products and provide services 
in substitution for importing goods enabling foreign currencies saving as well. 
(Jamnien Boomak 2000: 83) 
 3) SMEs are origins of new entrepreneurs who will grow to be major forces for 
national development (Rangsit Business Review 2000:83).  SMEs will be the places in 
which provide experiences in doing business especially to the new entrepreneurs who 
wish to do business of their own (Jamnien Boomak 2000: 83).  Given that SMEs need 
small costs of investment, in case of failure, likely damages would not be so serious.  



Fac. of Grad. Studies, Mahidol Univ.  M.Sc. (Appro Techn for Resou and Env Dev) / 41 

On the contrary, if business could survive and grow up, it will become most important 
base for national development (Vasana Noppakhun 2001:14) 
 4)  SMEs support large industries in respect of producing raw materials, 
intermediate goods as subcontractors enabling a one-stop manufacturing  and 
contributing to increasing national market shares in world markets.  Such work-
sharing concept that has been introduced to manufacturing system contributes 
considerably to specific working skills. (Jamnien Boomak 2000: 83).   
 5) As most of the resources SMEs use for manufacturing are domestically 
available, the values of local raw materials are consequently increasing. 
 6) SMEs take part in connection to other manufacturing sector like agricultural 
sector.  Besides, they are distribution channels of incomes and prosperity to all regions 
over the country.  (Jamnien Boonmak 2000:83) 
 7) SMEs contribute to protection against monopoly in economic system since 
they engender competitions in business operation, and fair competitions that will bring 
about efficiency to entire economic system. (Office of Policies and Planning, Office of 
SMEs Promotion 2001:3) 
 
5. SMEs Problems 
 
 Problems of SMEs in overview collected by Department of Industrial 
Promotion, Ministry of Industry (1999) could be summarized as follows. 
 1) Marketing Problem 
 Most SMEs usually respond to domestic market demand, still lack knowledge 
and capability in relation to marketing in a wide range, especially overseas marketing.  
Meanwhile, convenience in and rapidity of transportation as well as opening of free 
trade lead to several more access for large enterprises and overseas goods to 
competitions with domestic goods manufactured by SMEs. 
 2) Shortage of Funds 
 SMEs often have problems on making loans from financial institutes for 
investment, business extension, or cash flow management, for most SMEs have no 
accounting system provided or no guarantee for the loans.  This results SMEs to 
depend on the loans from other sources than financial institutes with high interest rate. 
 3) Labor Force Problem 
 Workforce problem usually happened with SMEs has been rapid turnover of 
the workers.  When workers get more developed skills and expertise, they often leave 
for larger industries with well-organized management system and much more return.  
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As a result, workforce quality of SMEs has not been steady and discontinuously 
developed effecting inefficiency in manufacturing and quality of goods. 
 4) Constraint on Manufacturing Technology 
 Generally, manufacturing technology as used in SMEs business is not of 
complicated type due to low costs of investment.  In addition, entrepreneurs / 
employees lack basic knowledge to take on innovative techniques resulting in 
deficiency in improvement of product design and quality. 

5) Management Constraint 
 Most SMEs have not been knowledgeable about systematic management or 
administration, always based on experiences gained from self-learning or relying on 
assistance from people in families or relatives.  Although such management is 
advantageous in respect of thorough manageability (in case of moderate business), 
problems may arise when business is getting bigger while no systematic management 
has been developed yet. 
 6) Problem of Appoach to Governmental Promotion Service 
 Numbers of SMEs have been doing business in an unofficial formation, e.g., 
household business or production in a row house without plant registration, 
commercial registration or business registration.  For this reason, these businesses or 
plants usually limit themselves from approaching to take governmental services.  Even 
the plants with right registrations also do not wish to contact with governmental 
agencies due to the fact that most of them do not rightly comply with rules and 
regulations in relation to taxation.  So does the case of governmental investment 
promotion. Although the government has lessened conditions on the extent of capital 
funds and employment to invite proposals from SMEs to obtain investment promotion, 
according to a research study, only 8.1% of SMEs have gotten opportunities to be 
granted investment promotion from the government. 
 7) Constraint on Governmental and Private Promotion Services 
 Up to the present, relevant agencies involving SMEs promotion both from 
governmental and private sectors have been e.g. Department of Industrial Promotion, 
Department of Labor Skill Development, Department of Export Promotion, Office of 
The Board of Investment, The Thai Commercial Chamber, Industrial Council of 
Thailand, and other trading and Industrial Associations.  However, due to large 
numbers of SMEs situated all over the country together with constraints of the 
aforementioned agencies in relation to such matters as personnel, budget, quantities of 
regional office branches, etc., provision of promotion has not been thorough and 
insufficient to meet SMEs response. 
 8)  Constraint on Information Acknowledgement 
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 On account of all problems and constraints as mentioned above, most SMEs 
have rather weak points on acknowledgement of information, like Governmental 
policies and measures, marketing information, etc. 
 
6.  Master Plan for SMEs Development 
  
 Ministry of Industry has prepared, “Master Plan for Small and Medium 
Enterprises Development” as a framework for agencies concerned to comply with, i.e., 
ministry, departments, divisions, governmental agencies, state enterprises, and private 
sector, in order to strengthen the Thai SMEs which will effect national economic 
stability subsequently. (Ministry of Industry 2000:11). Master Plan for Small and 
Medium Enterprises Development, 2000-2004 includes 7 strategies as follows. 
(Ministry of Industry 1999:13-20) 
 Strategy 1: Enhance technology and management capacities 
 1.1  Develop and apply analysis system, and give enterprises 
preliminary advices to become important instruments of promotion and provision of 
assistance to SMEs. 

1.2 Provide advices in particular fields in order to solve problems and 
improve businesses 

1.3 Encourage and promote innovative business improvement and 
application of ISO and TQM Systems, which are suitable for the Thai businesses. 

1.4 Encourage quality enhancement of SMEs products to meet 
international standard 

1.5 Develop network and efficiency of research & development 
institutes 
 Strategy 2:  Develop SMEs entrepreneurs and personnel 

2.1 Create new entrepreneurs and promote existing ones to be ready 
for competitions in globalization era 

2.2 Increase efficiency and flexibility of training system to meet 
requirements of SMEs personnel 

2.3 Increase efficiency in labor skill development 
2.4 Improve generation of human resources in educational institutes 

 Strategy 3: Create and expand marketing opportunity to SMEs 
3.1 Improve governmental procurement system to favor SMEs by 

stressing on opportunity extension to SMEs 
3.2 Encourage subcontracting activities in association with large 

enterprises both domestically and in overseas 
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3.3 Strengthen export promotion activities 
3.4 Promote boundary trading and establish international trading 

companies 
 Strategy 4: Enhance capacities of financial institutes and make supplement 
financial instruments for SMEs promotion 

4.1 Extend and increase efficiency in loans guarantee system 
4.2 Develop governmental financial institutes to be particular 

financial institutes for SMEs 
4.3 Provide funds for joint venture with SMEs which is the strategy 

of development 
4.4 Provide funds for promotion of SMEs, as a policy instrument of 

SMEs promotion, and sources of funds for SMEs assembly 
4.5 Enhance capacities of sources of financial advices for SMEs 

 Strategy 5: Improve surrounding conditions of business 
5.1 Accelerate development of SMEs Information Center 
5.2 Provide justice and compensation for disadvantages of SMEs, and 

develop improvement instruments of those policies, laws, and 
management obstructive to business  

5.3 Promote SMEs to be ready for entry into information community 
5.4 Improve efficiency in distribution system of goods 
5.5 Upgrade local agencies capabilities in management to SMEs, and 

prepare SMEs promotion planning in regions in accordance and 
interconnection with different businesses in other regions in order 
to create new business opportunities 

5.6 Promote establishment of small industrial parks 
 Strategy 6:   Develop small enterprises and community enterprises 

6.1 Develop establishment of small enterprises and community 
enterprises which will be strategy of development in the future 

6.2 Promote making use of knowledge and inventive intelligence of 
small enterprises and community enterprises to create business 
opportunities 

6.3 Enhance capacities of business management and encourage small 
enterprises to enter into formal system 

6.4 Force and increase cooperation among business groups 
 Strategy 7: Build connection and develop enterprises of the same group 

7.1 Study pattern of strategic industrial development on the basis of 
business group gathering for efficiency as a whole 
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7.2 Develop pilot projects to encourage enterprise connection in one-
stop process in each region 

7.3 Force and promote business assembly and create relations among 
businesses 

7.4 Provide measures for provision of facilities, benefits, and funds to 
force investment and joint venture of various businesses in one-
stop process 

 
 
Importance of ISO 14001 – Environmental Management System for SMEs 
 
 In Thailand, as small and medium enterprises or SMEs are great in numbers, 
they are regarded as important economic foundation of the country in respect of both 
sources of manufacturing and employment, which should be obtained attention and 
promotion to be more capable. (Jamnien Juangtrakoon 1998:37).  However, in doing 
SMEs business, there are still several problems that Ministry of Industry has prepared 
a Master Plan for SMEs development to solve existing problems and prevention 
probable problems. Jamnien Juangtrakoon (1998:39) said that major problems of 
SMEs are considerable, but one of the biggest problems is related to deficiency in 
management.  According to the rate of failed small enterprises, 9 of 10, the major 
cause of the failure is incapability and deficiency in management of the owners.  In the 
aforesaid Master Plan of Ministry of Industry, there is a strategy of capacities 
improvement of technology and management by encouragement and promotion of 
business innovation; application of international standards suitable for the Thai 
business, like ISO and TQM; promotion of quality upgrading of SMEs products to 
international standard; improvement of business management capabilities; and 
encouragement of small enterprises into recognized system (Ministry of Industry 
1999: 13-20) or International Standard of ISO 14000, which implies Environmental 
Management System ISO 14001. 
 
1.  Significance of Environments to World Market Demands 
 
 At the moment, the matter of environment has not been limited only to either 
one country or single part of the world.  Environmental effects have been enormously 
extended worldwide and now become a world problem.  Today, environmental 
maintenance has been so complicated that it turns out to be a substantial pressure to 
business entities (Janya Ngernmul 2001:64) 
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 Resulted from the two major motives, i.e., the General Agreement on Tarifs 
and Trade,Uruguay Round (GATT), which concentrates on attention to trade barrier of 
world member countries; and The 1992 Rio Conference on the Environment, which 
contributes to world community agreement on environmental protection, ISO 14000 is 
therefore anticipated as an important system to enable achievement of the 
aforementioned objectives in order to protect the world environment and to be 
absorbed into the world economic system (Prapatsiri Pattamasut 2538:20) 
 ISO 14000 Standard has been formulated so that entities will realize 
importance of environment and prevent probable environmental problem from 
products manufactured for sale.  Louis Jourdan, Environmental Manager of European 
Chemical Industry at Brussels City (Referenced by Japa Journal 2539:31), stated that 
ISO 14000 Standard, which has been formulated, is compared to an entry permit of 
goods to the world markets.  This is because any entities with the aforesaid certifying 
standard for their goods will increase confidence to their financial institutes in 
approval of the loans for investment as well as will lessen entity risks on transportation 
of the goods. 
 With regard to environmental maintenance, it was found that several developed 
countries, like European Community (EC), are also intended to apply ISO 14000 as 
criteria for import and export of the world business.  Accordingly, all industries have 
to self-prepare for bringing in environmental maintenance to manufacturing process so 
as to comply with acceptable standards worldwide (Parithat Corporation 2538:20).  In 
addition, Environmental Protection Agency: EPA expected that environmental 
management practice will be the way to control pollution at the origins since it is part 
of the goods that will be influential on acceptance in world trade markets or not.  If 
such goods have no Environmental Management Standard label affixed on they will be 
hard for sale or unacceptable to countries.  Furthermore, Environmental Management 
System has effects on entities’ improvement of working process in respect of 
machinery and equipment to achieve standard with no pollution discharged into 
environment. (Japa Journal. 2539:31) 
 Prapatsiri Pattamasut (2538:22) commented that population in Europe and the 
United States will take “Green Product” into much more consideration due to 
recognition of the goods for environment and worry that manufacturing process will 
damage environment.  Eventually, ISO will be just like a knife with two edges to 
entities disregarding environment that will force them to turn back to pay attention to 
and incorporate environmental maintenance into manufacturing process and 
management, otherwise their business of trading or exporting may be troubled in the 
future. 
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 However, implementation of ISO14000 is not trouble-free, as it needs a lot of 
expenses primarily for consultancy service, training staff, and formulating a new 
management system.  On the other hand, the outcome as obtained will be profits and 
good reputation of entities.  Any entity attempting only to create an image of entity 
which takes environment into account is likely insufficient to achieve the target, it also 
needs investment in actions and timing in practice as well.  Accordingly, 
manufacturing of any products that also take account of environmental process will be 
an important strategy in competition with other countries worldwide (Prapatsiri 
Pattamasut 2538:23) 
 
2.  Environmental Recognition of Local Entrepreneurs 
 
 There are many instances of industries rejecting to take on the costs of 
environment and externalizing such burdens, e.g., irresponsibility for wastewater 
release, emission of air pollution, hazardous residues disposal, or otherwise, in some 
countries with very low standards or none in addition to low wages resulting in low 
price of goods and advantages in trading markets.  These all are important factors that 
stimulate developed countries to try to force developing countries to turn to apply 
either their environmental standard or, at least, international standards.  According to 
detailed analysis, trade barrier in form of original practices, like establishment of 
taxation barrier, limitations on import quota, start to be unavailable in accordance with 
Agreement on Free Trade in globalization era as normally practiced.  At present, there 
is a tendency to use increasingly an environmental issue as a trade barrier, and 
conservationists of environment in situ always cheer on this.  So do the consumers 
who take environment into major consideration, the group of these people are great in 
number and pleased to pay for goods that are friendly to environment at the prices 
higher than usual, like products from natural materials with no toxin materials, or 
recycle materials, for instance.  Thus, Thailand has to follow up movements of the 
aforementioned group of countries and tries to change difficulties to be opportunities 
(Prasert Tapaneeykool 2538:52) 
 Rangsit Business Review (1999:57) said that in the era that business environs 
have been changed together with trade barrier that stresses on environment and 
humanity, if Thai businesses and exporters could not adjust themselves abreast of 
time, they start to get disadvantages in competitions.  Therefore, they should comply 
with SMEs Action Plan as specified in the Act of Small and Medium Enterprises 
Promotion,  2000 (2000:30) in relation to Technical Support on Energy and 
Environmental Conservation and Sanitation. 
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 Generally speaking, though manufacturing technology advance has 
considerably benefited societies, development of technologies cause effect on world 
environments.  They engender air and water pollution, residue of wastes, and 
unbalanced ecological system due to utilization of chemical substance in 
manufacturing process in several industrial plants.  Should entrepreneurs have neither 
taken environmental effects into account nor formulated any preventive and protective 
measures against pollution produced by industrial sector, environmental pollution 
crisis will certainly take place in future, and will greatly affect human health and way 
of living.  It is therefore necessary to establish environmental maintenance measures to 
maintain human health and sanitation. (Sunaree Weerasawasdirak 1997:66) 
 In the research of Yonguth Seesaenhao (2534:25), it is mentioned that 
Environmental Management System is preventive measures rather than solution at the 
end of the problems; it has been regarded as a proper environmental management with 
mixture of problem solving procedures for industrial sector to achieve environmental 
policy of its own with an objective for sustainable business operation. 
 All parties concerned, either manufacturer or parties providing services, have 
activities that affect environments.  As for manufacturing entities, other than obtaining 
goods or products, during manufacturing process, there may be other undesired by-
products following, e.g., noise, dust, waste, contaminant, etc. In part of servicing 
entities, environmental effects will be in the form of unworthy and inefficient 
utilization of resources.  Anyhow, with appropriate management system, they will be 
able to control and lessen all those effects.  Although each country already have rules 
and regulations on environment, all entities can still apply ISO 14000 Series to their 
own system in efficient manner with voluntary.  In this regard, benefits obtained from 
implementation will belong to those entities and the whole society.  (Janya Ngernmul 
2001:64) 
 Suthep Teerasart (2539:12) confirmed that all entities, either business units or 
not, all activities undertaken by them certainly have effects on environments directly 
or indirectly.  Indirect units as in this case are, e.g., banking units, insurance units, 
servicing units, and other vending units; all these units usually need to consume water, 
fuel, paper, and others.   No matter which it is, electricity, water, and whichever, 
before they become available for our consumption, i.e., power generation process, 
waterworks producing process, acquisition of fuel and pulp, all manufacturing process 
have absolutely affected or damaged natural resources or produce pollutions.  
Therefore, if we reduce utilization of these things, it will also be able to mitigate 
environmental problem and enable costs saving too.  ISO 14000 will be a model for 
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management of these environments.  For this reason, it is no need to mention about the 
entities directly releasing pollutions. 
 Dr. Chaiyod Bunyagidi, Director of Business and Environment Department 
expressed in annual meeting of The Thai Environmental Institute (Sirinart Sirisoontorn 
2539:10) that conditions of the environmental problem management system or ISO 
14000 have absolutely influenced on the national trading since, at present, national 
trading has to considerably communicate with foreign countries.  Trading partners of 
Thailand, especially those countries in Western Europe and North America may turn 
to purchase goods from its competitive that have more acceptable system for 
environmental problem management instead.  This is because they can use such 
standard to be a condition of trading barrier.  However, preparation for environmental 
management of the Thai private sector in overview still has been inattentive to 
environmental problems.  Therefore, it is high time that environmental management in 
manufacturing and servicing was taken into consideration. 
 
3. SMEs and Environmental Management Measures  

 
Dr. Teera Pantoomvanich, President of Environmental Institute of Thailand, 

said that industrial sectors had to adjust themselves to take on major world current that 
would bring about negative effects to environment.  Anyhow, private sector needs to 
improve and control itself to affect the least environmental impacts with worthy 
utilization of resources. SMEs themselves also need to pay attention to this matter 
since pressures from international standardization organizations will be extended to 
cover businesses of all extents in the future.  (Sirinart Sirisoontorn 2539:10 – 11).  
Now that environmental issues have been introduced into conditions of trade barrier, 
Environmental Management System in compliance with ISO 14001 is required for 
industrial sector of all extents, particularly, SMEs which have earlier been 
disadvantageous not only of manufacturing costs but also to be more of trading 
competition if bigger industries have a better environmental management system.  In 
case large industries apply Environmental Management System to its business, SMEs 
that produce and supply law materials for those large industries will be automatically 
forced to enter into the system. 

Although ISO 14000 is a voluntary standard, it is inclined that import 
countries, especially developed countries, will bring in the Certificate of ISO 14000 to 
be an important condition in importing.  In practical, this seems like mandatory 
measures to SMEs that will absolutely be affected by the application of ISO 14000, 
particularly on increasing costs.  Entrepreneurs and exporters with acceptable 
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Environmental Management System ISO 14000 will be more capable to competition 
in world markets.  Exporters who earlier obtained ISO 14000 will be more potential in 
competition than those who have not yet been certified with such standard. (Japa 
Journal 1996:73) 

Chaiyod Bunyagidi (1999:88-89) said that in Thailand, SMEs has important 
roles in employment and economic growth.  Numbers of local SMEs have obviously 
been increasing during the recent decades resulting in economic growth.  Most of the 
new SMEs are located in Bangkok and neighborhood areas and release pollution into 
air, water, and soil leading to more adverse environmental effects.  However, despite 
of controlling measures for pollution release of Ministry of Industry, numbers of 
SMEs that originate pollution and pollution quantities have still been slightly 
controlled.  That pollution control measures still being ineffective is due to SMEs 
constraint on finance.  Anyhow, quality problem is considered a big problem to SMEs, 
for not only it is a major part of management problem, it is also the part that needs a 
great deal of expense too, particularly, the formulation of ISO 14000 Standard from 
the inception, operation, and maintenance of the system including trainings on 
management and employees in SMEs.  This aspect of problem should receive attention 
from all parties concerned to enable the Thai SMEs to be competent to competition in 
world forum. 

In addition, industrial entrepreneurs need to recognize that although 
improvement of manufacturing quality in accordance with ISO 14000 Standard affects 
increasing costs in the short term, it will become benefits both to entities themselves 
and the nation in the long run, for it contributes competence in competition in the 
world markets and benefit to national economic. On the contrary, economic and 
trading development without consideration of environmental conservation will affect 
environmental deterioration.  Accordingly, trading operation is required to carry out in 
parallel with environmental conservation for the next generations. ISO 14000 has 
become trade barrier conditions in order to conserve environments.  It is necessary that 
the Thai industries adjust manufacturing strategies in line with environmental 
maintenance (Japa Journal 1996:73). 

 
 

Relevant Researches 
 
Sayam Aroonsrimorakot and Woraporn Sangnate (2004: Abstract) carried out 

a research on difficulties and capabilities of entities in certification maintenance of 
Management System of ISO 9001 and ISO 14001 in Thailand.  According to the 
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research, most entities do businesses in relevant to food, primitive raw materials, and 
services respectively with length in operation for 17.15 years in average employees 
approximately 552.44, exporting products around 57.86%, and investment costs 
averaging 423.12 million bath, the amounts of which based merely on domestic 
currency.  Most entities have been certified with ISO 9001 and ISO 14001 respectively 
while some others have been certified with the two systems in addition to application 
of other management systems, e.g., 5S, QC, Daily Management, TQM and GMP.  
Entities with certifications from SCG were greatest in numbers in the year 2000.  In 
reference to ISO 14001 System, required budgets are approximately 576,213.80 baht 
with operating time about 10.27 months.  Most entities expressed that they obtained 
benefits from certification moderately, with slight difficulties in maintenance of the 
system.  Additionally, most of the entities (83.67%) confirmed that maintenance of the 
system is required. 

Jidisatha Likhitkajorn (246:Abstract) carried out a research on “Relevant 
Factors to Environmental Management System of ISO 14000 of Textile Business in 
Nakorn Pathom”.  According to the research, benefits of application o environmental 
system ISO 14000 as entities earlier are it enables them to successfully comply with 
requirements of the laws.  The benefits obtained after entities applied ISO 14000 
System are fallen into 3 aspects, i.e., 1) Business aspect, that is, quality of goods and 
services are better; decreasing expenses on waste management for cost reduction 
capable to comply with relevant laws; and a better quality of living and working 
condition.  2) Environmental aspect, i.e., maintaining and improving environments.  3) 
Both business and environmental aspects, i.e., utilization of natural resources and 
energy reduced.  It is proven that benefits from application of ISO 14000 as entities 
anticipated are in line with those entities really receive and also with sustainable 
development. 

Chanakarn Kaewkhem (2002:Abstract) carried out a research on, “Potential of 
Industrial Plants With Certification of ISO 14001 In Maintenance Of Environmental 
Management System”.  According to the research, it demonstrated that industrial 
plants that intend to apply environment management system ISO 14001 need support 
from the Management in respect of personnel, machinery, technology and budgets 
since implementation of the system to achieve efficiency in and sustainability of 
environmental management system. 

Pattarajit Klomchim (2002: Abstract) conducted a study on, “Necessities and 
Requirement for Maintenance of Environmental Management Standard ISO 14001 of 
Industrial Sector in Thailand”.  According to the study, it was found that benefits 
obtained from certification of Environmental Management System ISO 14001 are 
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environment inside industrial plants and vicinity areas are better, and entities have 
good reputation.  Obstacle in maintenance of the system is expenditure on 
improvement of physical structure in entities.  In respect of necessities and 
requirements for maintaining ISO 14001 System, it was found that sexes, products 
export, overseas investments.  The kinds of factories have no influence on necessities 
and requirements for management of ISO 14001 System. 

Lalita Wongsom (2000:Abstract) studied on, “Factors Influencing the Decision 
to Implement Environmental Management System ISO 14001 for Small and Medium 
Enterprises, Case Studies: Bangkhuntien District, Bangkok.”  Based on the tests on 
relations, it was found that all types of businesses receive less information and 
considered that it is still not a proper time for them to apply for certification of ISO 
14001 amounting to 64.3%.  Furthermore, it was found that industrial Sector did not 
either intend or pleased to pay for high application fee for certification of 
Environmental Management System ISO 14001.  According to the studies in respect 
of business extents and operating time, investment norms, investment costs, export 
proportion, information acquisition, and ISO 14001 training, based on statistical 
relations at convinced level 0.05, different types of industries, no difference of 
requirements for implementation of Environmental Management System ISO 14001 in 
accordance with major statistical hint at convinced level 0.05.  According to the 
studies, it also demonstrated that most industries have not yet prepared in several 
aspects as investment costs, knowledge and understanding, acquisition of information 
on training and seminars in relation to ISO 14001. All of these are factors obstructing 
to implement Environmental Management System ISO 14001.  Nevertheless, there are 
still some industrial sectors that have moderate knowledge and understanding of, and 
requirement for application of the system amounting to 34.1%, which are likely to be 
potential for encouragement to entry more into Environmental Management System 
ISO 14001. 
 Somchai Nak-on (1999: 95) carried out a research on, “Directions for 
Encouragement of Environmental Management System ISO14000 to Industrial 
Sector”.  According to the research, it was found that large and medium industries 
have higher attitude than small industries.  Based on statistical tests, scales of 
industries have no differences in attitudes, for the reason that no matter large, medium, 
or small industries considered that application of ISO 14000 System will be beneficial 
contributing to better image of the entities, natural resources conservation, and energy 
saving.  The research also revealed that industries without export trade would have 
higher attitudes than industries with export trade of 1-40%, 41-80%, and over 81% 
respectively.  Based on statistical tests, industries with or without export trade 
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proportions are no different because ISO 14000 is acceptable Environmental 
Management System to customers in general.  They believe that they are products that 
are friendly to environment.  Consequently, industries with or without export trade 
will be able to increase productivity both in local and overseas trades when applying in 
accordance with ISO 14000. 
 Endoo Chotikul (1997: Abstract) conducted a study on, “Acceptance of 
Environmental Management Standard ISO 14000 of Factories in Pathumthani 
Province”.  The study revealed that most factories had wastes or pollution as 
originated from manufacturing process amounting to 60.5%.  They also had policies 
on environmental problem prevention and solution, but had operating staff on 
environmental matter only 39%.  Nearly all are medium and small industrial plants 
that do not pay much attention to environmental management, different from large 
factories that often recognize environmental problems.  It was found that utilization of 
waste was quite a little only 7.6%, and installation of waste treatment had been carried 
out only in accordance with requirements of factory laws. Nevertheless, it was also 
found that some factories used to be complained about environmental problems by 
neighborhood or other entities due to waste treatment systems out of order. 
 Anek Daomanee (1999: Abstract) carried out a research on, “Environmental 
Management Studies by Entities with ISO 14001 Certification in Bangkok and 
Neighborhood Areas”.  Scopes of the research cover operation level, degrees of 
problems and obstacles, and environmental economic values of operation to formulate 
Environmental Management System ISO 14001 of the entities.  Based on assumption 
testing, the group of industries had mean values of operation level in relation to 
formulation of environmental and implementation policies, inspection, and correction 
substantially different in statistical aspect at 0.05. As regards review for improvement, 
mean values of operating level are not different. Besides, the industries still have 
substantially different mean values of problems and obstruction of planning and 
review for improvement in statistical aspect at 0.05. Meanwhile, formulation of 
environmental policy, implementation of policies, and inspection and correction had 
no difference in mean values of problems and obstruction. 
 Nukul Sarawong (1998: 84-92) carried out a research on, “Factors Influencing 
on Acceptance of Environmental Management System ISO 14000 by Supervisors in 
Electronics Industries”.  Factors influencing on acceptance of environmental ISO 
14000 encompass attitudes towards ISO 14000, types of entities, and knowledge about 
ISO 14000. Decision process on innovations of employees depends on development of 
attitudes of satisfaction or not.  As a result, if wishing employees to accept 
introduction of Environmental Management System ISO 14000 into operation in 
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entities, it is necessary to develop positive attitudes in employees before all. In 
addition, improvement of organization in line with innovations, encouragement, and 
training necessary experiences to enable employees to feel ownership and need to 
comply with the system will be directions leading to acceptance. 
 Wanliya Nivatwong (2001: Abstract) studied on, “Economic and Social 
Factors of Factories in Industrial Parks and Implementation of Environmental 
Management System: ISO 14001”.  According to the studies, based on an analysis of 
one independent factor related to acceptance of implementation of the ISO 14001 
comprising nationality of investors, numbers of employees, capital registration, values 
of domestic sales, export proportion, market conditions in form of increasing 
productivity and production planning, air pollution management, and dispatch of 
employees for ISO 14001 training.  After reviewing analytic results of several 
independent factors influencing on such acceptance by insertion of 21 factors, it came 
out with a conclusion that ISO 14001 is necessary to industrial plants and working 
experience; relations between such factors were at 30:30. 
 Atchara Janchai and Annop Tanlamai (2539: Abstract) carried out a research 
on, “Environment Management of Overseas Companies and Joint Ventures in 
Thailand.”  According to the research, it was found that new industries paid intention 
to designation of policies on safety at first priority (88.6%), environmental policies in 
respect of waste reduction in manufacturing process, energy saving, pollution 
management, and others, respectively.  Most of these were of voluntary designation; 
others were designation by parent companies, and requirements by laws, respectively. 
In regard to directions for environmental operation, it was found that most industrial 
plants (63.2%) had planning for environmental management. What is important is that 
there were only 9% of all 170 industrial plants as studied taking ISO 14000 as 
directions for environmental management, and over 30% of industries having 
employees with knowledge of or graduated in the field of environment, or under 
education for environmental matters.  Additional 60% of industries still lack personnel 
of this field.  As for personnel encouragement, e.g., granting awards for environmental 
management, instance of these were apparent only 16%.  In addition, there were 31% 
of industrial plants of all plants based on the studies allocating the funds for research 
and development in relation to environmental management.  In respect of investment 
costs in respect of environmental management, it was found that most industrial 
business with investment in environmental management about 41% spent less than 10 
million baht, and 38% more than 50 million bath.  Anyhow, in all types of industrial 
businesses, electronic industries paid the most attention to investment in 
environmental management. 
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CHAPTER III 

RESEARCH METHODOLOGIES 
. 
 
Research Design 
 

This research is of a survey research based on questionnaires answered by 
Small and Medium Enterprises (SMEs) in automotive and electrical appliance & 
electronic industries. 
 
 
Target Populations and Samplings 
 

1. Target populations 
The target populations on this survey are the management or managers of 

SMEs in automotive and electrical appliance & electronic industries. The aforesaid 
target businesses comprise 1,056 SMEs in automotive industries; 999 in electronic 
industries, i.e., machinery and electrical equipment; and 485 in radios and television 
sets. (Consensus Report on Trading and Servicing Businesses, the Year of 2000, 
National Statistical Office, 2000) totaling 2,540 SMEs.  

 
2. Samplings 
This research has been done by samplings collection from all 2,540-target 

populations by post.  Anyhow, it was found that in collecting data through distribution 
of questionnaires by post, there were several difficulties; especially, numbers of 
questionnaires had not been returned a lot.   However, there were still several 
advantage as well, e.g., distribution of samples in wider range; samplings representing 
all populations; no necessity of field staff; rather low expenses per questionnaire; 
acquisition of answers with more disclosures to some kinds of questions like sexual 
matters; no interviewer bias; answers being the own expressions of persons responding 
to the questionnaires; having more time in making responses for doing in free time; 
and easier approaching to certain group of people.  (Chinnawut Soontornseema 
1998:45). 
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To solve the aforesaid problem, it needs complete samplings collection of all 
2,540-target populations.  Then taking all questionnaires returned as samples for doing 
research to find out statistical reliability based on Taro Yamane’s formula as follows. 

 
 

  n =    N 
    1+Ne2 

 
Whereas n = Numbers of questionnaires returned 
  N = Total questionnaires distributed 
  e = Average acceptable deviations 
 

Samples used for this research are 389 from total populations of 2,540.  
Substitutions are made as follows.  
 

389 =    2,540 
1+2,540e2 

  
e = 0.0467 

 
 Average acceptable deviation (e) is less than 0.05.  In other words, numbers of 
samples used for this study have deviations only 4.67%. 
 
 
Data Collection Tools  
 
 The tools used in this research are one set of questionnaires, operation 
processes of which are as follows. 
 
 1.   Development of Tools 

1.1 Study theories, documents, and researches relevant to environmental 
management system ISO 14001, and then develop a questionnaire corresponding with 
objectives of the research. 

1.2 Submit the questionnaire for specialist’s review of correctness and 
suitability 

1.3 Revise the questionnaire in accordance with the recommendations, 
and then take it to test with 30 entrepreneurs other than those that are used as samples 
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for this study, but closed to in business type, i.e., entrepreneurs of machinery and 
equipment industries.  Then find out reliability of the questionnaire with Co-efficient α 
of Kronbuck, the values of which must not be less than 0.7; otherwise, this 
questionnaire would not be applied to with the real sampling.  According to such 
reliability test and the revised questionnaire, the value obtained equaled to 0.814. 

1.4 Take the questionnaire as already revised from version of those for 
testing in 1.3 above to use for collection of the real data 
 
 2. Tool Features 
 One set of questionnaires has been divided into 7 sections as follows. 
 Section 1 General Information of people completing the questionnaires 
 Section 2 General Information of SMEs 
 Section 3 Necessity for ISO 14001 Certification 
 Section 4 Probable obstacles on certification of ISO 14001 
 Section 5 Anticipated benefits from certification of ISO 14001 

Section 6 Decision to implement ISO 14001 System 
Section 7 Suggestions 
 
 

Data Collection 
 
 Data collection was performed by distributing questionnaires to sampling 
groups selected in the research by post to management or persons in charge of 
environmental matters of SMEs in automotive and electrical appliance & electronic 
industries. One person per one set of questionnaire per enterprise.  When 
questionnaires are completed, request for return of them by post.  Then take those 
questionnaires to check completeness before information analysis further. 
 
 
Variables of Research  
 
 1.  Independent Variables 

1.1 Business Factors, i.e., Business type (Nominal scale), Operating time 
(Ratio scale), Numbers of personnel (Ratio scale), Investment and return (Ratio scale), 
Investment Norms (Nominal scale), Export products (Nominal scale) and Internal 
environmental policies (Nominal scale). 
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 1.2 Necessity factors for criteria achievement (Ordinal scale), i.e., 
customer demands, laws and regulations, world market demand, good image to 
entities, reduction in capital from management procedures, and increasing profits in 
business operation, which will be classified into 4 levels as follows. 

Very necessary  4  points 
Fairly necessary  3  points 
Slightly necessary  2 points 
No necessity   1 point 

 1.3 Obstacle factors to criteria achievement (Ordinal scale), i.e., 
cooperation among employees, lack of people in charge of internal system, 
incomprehension of environmental standard, people in charge lacking knowledge and 
understanding, waste of time in operation, waste expenses, disregard of necessity, and 
the lack of encouragement from management, which will classified into 4 levels as 
follows. 

Very difficult   4  points 
Fairly difficult   3  points 
Slightly difficult   2 points 
No difficulty    1 point 

 1.4  Benefit factors from criteria achievement (Ordinal scale), i.e., 
providing good reputation and image, worldly accepted, receiving creditability from 
customers, increasing competitive capacities, increasing profits from increasing total 
sales, receiving privileges on taxation and customs, financial aids, reducing 
manufacturing costs, better surrounding conditions both internal and neighborhood 
areas, and better mentality, which will be classified into 4 levels as follows. 

Very beneficial  4  points 
Fairly beneficial  3  points 
Slightly beneficial  2 points 
No benefits   1 point 

2. Dependent Variables are, i.e., Decision to implement environmental 
management system ISO 14001 system (Ordinal scale), which will be classified in to 6 
levels as follows. 

Already receive certification 
of ISO 14001 Standard 6 points 
Under application for certification 
of ISO 14001 Standard 5  points 
Under preparation of ISO 14001 Standard  4  points 
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No preparation of ISO 14001 Standard, 
but planning to do so in the near future 3 points 
Neither preparation of ISO 14001 Standard 
nor planning to do so 2 points 
No preparation of ISO 14001 Standard 
and expecting none 1 point 

 
 

Data Analysis 
 
 Data collected will be investigated, improved, giving codes, and statistical 
analyzed by using of computer program of Statistical Package for Social Science or 
SPSS as follows. 
 1. Basic Statistics are, i.e., percentage, mean, and standard deviation, for 
analyses of basic data 
  Independent Variables are, i.e., necessity factor for criteria achievement, 
obstacles to criteria achievement, and benefits from criteria achievement.  After 
obtaining the mean value, then ranging average points ranging and making 
interpretations as follows. 
 
  Ranging 
 
Width of scale  = Maximum – Minimum  =     4-1 =     0.75 
  Scoring Scales of 4 Levels          3 
 
. 
 Interpretation 
 
 1.00 – 1.75  No necessity for/difficulty in/benefit from criteria achievement 

1.76 – 2.50  Slightly necessary/difficult/beneficial from criteria achievement 
2.51 – 3.25  Fairly necessary/difficult/beneficial from criteria achievement 
3.26 – 4.00   Very necessary/difficult/beneficial from criteria achievement 
 

 2. Statistics used for analysis of relations between independent variables and 
dependent variables are as follows. 
  2.1 Chi-square and Pearson Coefficient to be used for analyses of a pair 
of relations.  Using Chi-square statistics with business factors with nominal scale, i.e., 
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business types, investment norms, exporting, and internal environmental policies.  
Meanwhile, using Pearson Coefficient with business factors with ratio scale, i.e., 
operation period, numbers of personnel, investment and return, necessity factors for 
criteria achievement, Obstacle factors to criteria achievement, and benefit factors from 
criteria achievement. 
  2.2 Multiple Regression Analysis to be used for analyses of all the main 
variables and dependable variables for decision to implement environmental standard 
of different SMEs in automotive and electronics and appliances industries.  Selected 
relations for making analyses are as follows. 

1) Business types that affects to decision to implement 
environmental management system ISO 14001 

2) Necessities, obstacles, and benefits anticipated that affect to 
decision to implement environmental management system ISO 14001 

3) Business types, necessities, obstacles, and benefits anticipated 
that affect to decision to implement environmental management system ISO 14001 
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CHAPTER IV 

RESULTS 
 
 

 The survey research on “Factors Influencing the Decision to Implement 
Environmental Management System ISO 14001 for Small and Medium Enterprises 
(SMEs)” by means of questionnaires came up with the results as follows. 

Questionnaires returned were 682 sets of all distributed 2,540 or amounting to 
26.85%. Given that intention of this research is focused on SMEs studies, only 
questionnaires in relation to SMEs were picked up for 417 sets, which were fallen into 
149 Automotive SMEs; 240 Electrical Appliance & Electronic SMEs; and 28 SMEs 
doing both businesses.  However, in this research, no studies on SMEs doing both 
aforementioned businesses were conducted.  Therefore, total samplings were 389 
SMEs with results of the analyses as follows. 

 
Part 1 Descriptive Analysis 

1. General information of people answering the questionnaires 
2. General information of SMEs 
3. Necessities for certification of Environmental Management System ISO 

14001  
4. Obstacles anticipated to certification of Environmental Management 

System ISO 14001  
5. Benefits anticipated from certification of Environmental Management 

System ISO 14001  
6. Decision to implement Environmental Management System ISO 14001 

 
Part 2 Hypothesis Testing 

1. Business factors correlative with decision to implement Environmental 
System ISO 14001. 

2. Necessity factors for certification of Environmental Management 
System ISO 14001 correlative with decision to implement Environmental System ISO 
14001. 

3. Obstacle factors to certification of Environmental Management System 
ISO 14001 correlative with decision to implement Environmental System ISO 14001. 
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4. Benefits anticipated from certification of ISO 14001 correlated with 
decision to implement Environmental System ISO 14001. 
  
 Part 3 Analysis of factors influencing on decision to implement Environmental 
System ISO 14001 by means of Multiple Regression Analysis 
 1. Business types affect on decision to implement Environmental System 
ISO 14001. 
 2. Necessities, obstacles, and benefits anticipated affect on decision to 
implement Environmental System ISO 14001. 
 3. Business types, necessities, obstacles, and benefits anticipated affect on 
decision to implement Environmental System ISO 14001. 
 
 
Descriptive Analysis 
 
1. General information of people answering the questionnaires 
 
 General information of people answering the questionnaires comprise sex, age, 
educational level, graduated field, current position, length in position, and familiarity 
with Environmental Management System ISO 14001, as shown in the Tables below. 

 
Table 4-1 Gender of People Responding to Questionnaires 
 

Gender Number 
(Person) 

Percentage 
(%) 

Male 
Female 

233 
156 

59.9 
40.1 

Total 389 100.0 
  
 Based on Table 4-1, it was found that of all 417 entrepreneurs responding to 
the questionnaires, male was more than female in number, i.e., male 59.9%, and 
female 40.1%. 
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Table 4-2 Ages of People Responding to Questionnaires 
 

Age 
 

Numbers Percentage 
(%) 

Mean Standard 
Deviations 

Minimum Maximum 

20-30 
31-40 
41-50 
51-58 

104 
135 
127 
23 

26.7 
34.7 
32.6 
5.9 

37.74 8.96 20 58 

Total 389 100.0     
 

 According to Table 4-2, it could be concluded that sampled groups had 37.74 
years of age on average with standard deviations 8.96; minimum 20 years and 
maximum 58; majority in the range of 31-40 years or 34.7%, and 41-50 years or 
32.6%, and 20-30 years or 26.7% respectively, while 51-60 years amounting to 5.9%. 
 
Table 4-3 Education of People Responding to Questionnaires 
 

Education 
 

 
Numbers 
(Persons) 

Percentage 
(%) 

Lower than Bachelor Degree 49 12.6 
Bachelor Degree 259 66.6 
Master Degree 66 17.0 
Higher than Master Degree 15 3.9 

Total 389 100.0 
 
 Based on Table 4-3, most sampled groups were graduates 66.6%, 
postgraduates 17.0%, and undergraduates 12.6% respectively, while higher than 
postgraduate 3.9%. 
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Table 4-4 Graduated Fields of People Responding to Questionnaires 
 

Graduated Fields 
Numbers 
(Persons) 

Percentage 
(%) 

1. Business Administration 153 39.3 
2. Social Science 83 21.3 
3. Pure Science 64 16.5 
4. Engineering 76 19.5 
5. Others 13 3.3 

Total 389 100.0 
 
 As questionnaires in relaltion to educational background were of open-end 
questions, after all responses had been made and returned, graduated field of studies 
were picked up and classified into 5 groups as shown in Table 4-4.  Based on the 
Table, the majority had been graduated in Business Administration 39.3%; others were 
Social Science 21.3%, Engineering 19.5%, Pure Science 16.5%, and Others 3.3% 
respectively. 
 
Table 4-5 Current Positions of People Responding to Questionnaires 
 

Position 
Numbers 
(Persons) 

Percentage 
(%) 

Executive 130 33.4 
Manager 173 44.5 
Others 86 22.1 

Total 389 100.0 
 
 According to Table 4-5, most sampled groups were managers (44.5%); others 
were executives (33.4%), and otheres 22.1%. 
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Table 4-6 Lengths in Position of People Responding to Questionnaires 
 

Length in 
Position 
(Years) 

Number 
(Persons) 

Percentage 
(%) 

Average Standard 
Deviation 

Minimum Maximum 

< 10 
10-20 
21-30 

313 
68 
8 

80.5 
17.5 
2.1 

6.73 5.80 11 months 30 

Total 389 100.0     
 
 Based on Table 4-6, Length in current position was 6.73 years on average, with 
standard deviation 5.80 years, minimum 11 months and maximum 30 years, lower 
than 10 years as the majority (80.5%), others were 11-20 years (17.5%), and 21-30 
years (2.1%) respectively. 
 
Table 4-7 Familiarities with Environmental Management System ISO 14001 
 

Familiarity 
Numbers 
(Persons) 

Percentage 
(%) 

Familiar 343 88.2 
Unfamiliar 46 11.8 

Total 389 100.0 
Remarks: Familiarity means used to hear and understand significance of Environmental 
Management System ISO 14001. 
 
 Based on Table 4-7, most sampled groups familiar with Environmental 
Management System ISO 14001 were 8.2%, while the others unfamiliar with the 
system were only 11.8%. 
 
2.  General Information on SMEs 
  
 General information on SMEs includes: business types, length in operation, 
numbers of employees, investment and return, investment types, export, internal 
environmental policies, public relations on environmental policy, and expenses on 
resources and environmental management policies as shown in the Table below. 
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Table 4-8 Business Types 
 

Business Types 
 

Quantity 
 

Percentage 
(%) 

Automotive  149 38.3 
Electrical Appliance & Electronic 
Equipment 

240 61.7 

Total 389 100.0 
 
 Based on Table 4-8, most sampled groups did business concerning electrical 
appliance & electronic (67.1%), while the others involving automotive (38.3%). 
 
Table 4-9 Length in Business Operation 
 

Length in 
Operation 

(Years) 

Number 
(Persons) 

Percentage 
(%) 

Average Standard 
Deviation 

Minimum Maximum 

< 10 
11-20 
21-30 
41-50 
51-60 
> 61 

191 
137 
42 
13 
2 
4 

49.1 
35.2 
10.8 
3.3 
0.5 
1.0 

13.77 11.04 1 80 

Total 389 100.0     
 
 Based on Table 4-9, average length in operation equalled 13.77 years with 
standard deviation 11.04 years, minimum length 1 year and maximum 80 years.  Most 
had length in operation lower than 10 years or 49.1%; others had 11-20 years (35.2%), 
and 21-30 years (10.8%). 
 
Table 4-10 Numbers of Employees 
 

No. of 
Employees 

Numbers Percentage 
(%) 

Average Standard 
Deviation 

Minimum Maximum 

< 50 
51-100 
101-150 
151-198 

189 
94 
69 
37 

48.6 
24.2 
17.7 
9.5 

74.76 
 

55.70 10 198 

Total 389 100.0     
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 According to Table 4-10, numbers of employees were 74.76 on average with 
standard deviation 55.70, minimum 10 employees and maximum 198, with employees 
less than 50 about 48.6%, with 51-100 employees 24.2%, 101-150 employees 17.7%, 
and 151-198 employees 9.5% respectively. 
 
Table 4-11 Investments and Return 

Unit: Million Baht 

Investments and Returns Average Standard 
Deviation 

Mode Minimum Maximum 

Registered Capital 30.98 37.57 100 1 100 
Working Capital 27.98 37.96 10 1 100 
Assets Value 44.89 37.06 100 1 100 
 
 Based on Table 4-11, all three types of investments and returns, i.e., registered 
capital, working capital, and assets value, between 1 – 100 million baht with average 
registered capital 30.98 million baht with standard deviation 37.57 million baht.  Most 
had registered capital at 100 million baht.  Average working capital was 27.98 million 
baht with standard deviation 37.96.  Most had working capital at 10 million baht.  
Average assets value was eqivalent to 44.89 million baht with standard deviation 
37.06 million baht, and most had assets value at 100 million baht. 
 
Table 4-12 Investment Norms 
 

Investment Types Quantities Percentage 
(%) 

1. Overseas Companies 
1)  Japanese 
2)  Others 

59 
38 
21 

15.2 
64.4 
35.6 

2. Joint Ventures 
1)  Japanese 
2)  Others 
3)  Not Specified 

41 
24 
14 
3 

10.5 
58.5 
34.2 
7.3 

3. Domestic Companies 287 73.8 
4. Others 2 0.5 

Total 389 100.0 
 
 From Table 4-12, most invesments were those made by domestic companies 
(73.8%); others were overseas companies (15.2%), joint ventures (10.5%), and others 
(0.5%). Most overseas companies and joint ventures were of Japanese investment 
about 64.4% and 58.5% respectively. 
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Table 4-13 Exporting 
 

Exporting 
 

Quantities 
 

Percentage 
(%) 

Having product export  130 33.4 
Not having product export 259 66.6 

Total 389 100.0 
 
 Based on Table 4-13, most (66.6%) were enterprises with no product export, 
while the others (33.4%) were those with product export. 
  
Table 4-14 Exporting Percentages 
 

Exporting 
Percentage 

Numbers Percentage 
(%) 

Average Standard 
Deviation 

Minimum Maximum 

1.  < 20 
2.  21-40 
3.  41-60 
4.  61-80 
5.  81-100 

39 
21 
18 
10 
18 

36.8 
19.8 
17.0 
9.4 
17.0 

42.63 
 

33.52 2 100 

Total 106 100.0     
 
 Based on Table 4-14, of all 130 SMEs, there were 106 SMEs giving the figures 
of percentage of exporting, while the others 24 were silent, for they did not want to 
reveal information on exporting. On average, there was exporting 42.3% with standard 
deviation 33.52%, minimum exporting 2% and maximum 100%.  Majority (36.8%) 
were those with less than 20 exporting percentages; others were those with 21-40 
exporting percentages (19.8%), and with 41-60 exporting percentages (17.0%) 
respectively. 

 
Table 4-15 Internal Environmental Policies 
 

Internal Environmental Policies 
 

Numbers Percentage 
(%) 

Enterprises with internal environmental policies 
1.   Taking things out-of-use to be manufacturing raw materials  
2.   Right disposal of hazardous waste 
3.   Comliance with laws 
4.   Garbage reduction/separation 
5.   Saving uses of raw materials  

235 
17 
8 

30 
16 
6 

60.4 
7.2 
3.4 

12.8 
6.8 
2.6 
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Table 4-15 Internal Environmental Policies (Continued) 
 

Internal Environmental Policies 
 

Numbers Percentage 
(%) 

6.   Compliance with ISO 14001 
7.   Manufacturing control and inspection 
8.   Maufacturing pollution prevention 
9.   Providing employees with environmental training 
10. Others 
11. Silent with no answers 

28 
27 
20 
8 
7 

68 

11.9 
11.5 
8.5 
3.4 
3.0 

28.9 
Enterprises with no internal environmental policies 154 39.6 

Total 389 100.0 
 
 Based on Table 4-15, most enterprises had environmental policies amounting 
to 60.4%, and the others 39.6% had none.  With respect to inquiries about 
environmental policies, 167 responses were made amounting to 71.1%.  Most of the 
answers were compliance with laws (12.8%); others were compliance with ISO 14001 
(11.9%), and manufacturing control and inspection (11.5%) respectively. 
 
Table 4-16 Public Relations on Environmental Management Policies 
 

Public Relations 
 

Numbers 
 

Percentage 
(%) 

Enterprises with public relations 
1. Trainings 
2. Announcements on Board 
3. Meetings 
4. Others 

210 
25 
71 
29 
24 

54.0 
11.9 
33.8 
13.8 
11.4 

Enterprises with no public relations 179 46.0 
Total 389 100.0 

 
 Based on Table 4-16, most sampled SMEs (54.0%) had public relations on 
environmental management policies, and the others (46.0%) had none.  There were 
149 SMEs responded to the question about such public relations which were fallen 
into announcements on board 33.8%, meetings 13.8%, trainings 11.9%, and others 
11.4%. 
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Table 4-17 Expenses on Resources and Environmental Management Policies 
 

Expenses Numbers Percentage 
(%) 

1. No expenses 203 52.2 
2. Specific budget allocated 
     1) < 5% 
     2) 6-10% 
     3) 11-15% 
     4) 16-205 
     5) >21% 

77 
6 
9 
- 
3 
3 

19.8 
28.6 
42.9 

- 
14.3 
14.3 

3. Included in existing expenses 
     1) < 5% 
     2) 6-10% 
     3) 11-15% 
     4) 16-205 
     5) >21% 

109 
56 
13 
- 
4 
6 

28.0 
70.9 
16.5 

- 
5.1 
7.6 

Total 389 100.0 
 
 Based on Table 4-17, most sampled SMEs (52.2%) had no expenses on 
environmental management, while only some (20.4%) had specfic budget allocated 
for.  Of all 21 return responses, 6-10 (28.0%) had expenses on environmental 
management but included in existing expenses.  From all 79 responses, most of which 
had such expenses less than 5%. 
 
3.  Necessities for Certification of Environmental Management System ISO 14001  
 
 Necessities for Certification of Environmental Management System ISO 14001 
had mean values, standard deviations, and interpretations as shown in Table 4-18. 
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Table 4-18 Necessities for Certification of Environmental Management System ISO 
14001 
 

Necessities for Certification Mean Standard 
Deviations 

Interpretation 

1. Requirements of the End-Customers 2.83 1.12 Fairy necessary 
2. Laws and Regulations 3.09 1.03 Fairy necessary 
3. World Marke Demands 2.90 1.06 Fairy necessary 
4. Good Image to Entities 3.30 0.87 Very necessary 
5. Reduction in Management Process 2.93 0.95 Fairy necessary 
6. Increasing Profits  2.90 0.94 Fairy necessary 

Total 2.99 0.77 Fairy necessary 
 
 Based on Table 4-18, necessities for certification of Environmental 
Management System ISO 14001 were at fairy necessary level.  After each of the 
necessities above had been reviewed, it was found that they all were at fairy necessary 
level as well, except item 4 in relation to necessity for good image to entities, 
interpretation of which was very necessary (mean value = 3.30).   
4.  Probable Obstacles to Certification of Environmental Management System ISO 
14001  
 
 Probable obstacles to certification of Environmental Management System ISO 
14001 had mean values, standard deviations, and interpretations as shown in Table 4-
19. 

 
Table 4-19 Probable Obstacles to Certification of Environmental Management System 
ISO 14001 
 

Obstacles Mean Standard 
Deviaitons 

Interpretation 

1. Cooperation among employees 2.79 1.02 Fairy difficult 
2. Lack of people in charge of internal system 2.79 1.11 Fairy difficult 
3. Lack of understanding of Environmental 

Management System ISO 14001 
2.89 0.95 Fairy difficult 

4. People in charge lack knowledge and 
understanding of the system 

2.91 1.05 Fairy difficult 
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Table 4-19 Probable Obstacles to Certification of Environmental Management System 
ISO 14001 (Continued) 
 

Obstacles Mean Standard 
Deviaitons 

Interpretation 

5. Waste of time in compliance with 
Environmental Management System ISO 
14001 

2.70 0.97 Fairy difficult 

6. Waste of money in improvement of 
management procedures to implementation 
of Environmental Management System 
ISO 14001 

3.06 0.90 Fairy difficult 

7. Disregard of necessities for Environmental 
Management System ISO 14001 

2.52 0.99 Fairy difficult 

8. Lack of support from the management 2.41 1.10 Slightly difficult 

Total 2.76 0.77 Fairy difficult 

 
 Based on Table 4-19, probable obstacles to certification of Environmental 
Management System ISO 14001 were at fairy difficult level (mean value = 2.76).  After 
each of the obstacles above had been reviewed, it was found that they all were at fairy 
difficult level as well, except item 8 in relation to the lack of support from the 
management, interpretation of which was at slightly difficult level (mean value = 2.41).   
 
5.  Benefits Anticipated from Certification of Environmental Management System ISO 
14001  
 
 Benefits anticipated from certification of Environmental Management System 
ISO 14001 had mean values, standard deviations, and interpretations as shown in 
Table 4-20. 
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Table 4-20 Benefits Anticipated from Certification of Environmental Management 
System ISO 14001 
 

Anticipated Benefits Mean Standard 
Deviations 

Interpretation 

1. Good reputation and image to entities 3.50 0.71 Very beneficial 
2. Acceptable to the markets and customers 3.35 0.71 Very beneficia 
3. Increasing capacities in competition with 

business competitors 
3.14 0.91 Fairly beneficial 

4. Increasing profits from increasing sales 2.86 0.91 Fairly beneficial 
5. Privileges on taxation and customs 2.47 1.04 Slightly beneficial 

6. Receiving financial aids 2.38 1.06 Slightly beneficial 
7. Reducing manufacturing costs 2.55 1.02 Fairly beneficial 
8. Better surroundings both internal and in vicinity 3.62 0.58 Very beneficia 
9. Better mentality 3.53 0.62 Very beneficia 

Total 3.04 0.62 Fairly beneficial 
 

 Based on Tale 4-20, benefits anticipated from certification of Environmental 
Management System ISO 14001 was at fairly beneficial level (mean value = 3.04).  
When reviewing each benefit, it was found that most were at very beneficial level, i.e., 
items 1, 2, 8, and 9. The items that were at fairly beneficial level were items 3, 4, and 7, 
while those at slightly beneficial level were items 5 and 6. 
 
6.  Decision to implement Environment Management System ISO 14001 
 
 Decision for implementation of Environment Management System had mean 
values, standard deviations, numbers, and percentages as shown in Table 4-21. 
 
Table 4-21 Decision to implement Environment Management System ISO 14001 
 

 1 2 3 4 5 6 Mean Standard 
Deviaitons 

Decision to implement 
ISO 14001  

22 
(5.7) 

180 
(46.3) 

86 
(22.1) 

37 
(9.5) 

2 
(0.5) 

62 
(15.9) 

3.01 1.50 
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Remarks: The figures in parentheses are percentage values. 

1. Still no preparation for ISO 14001 and anticipating no application absolutely 

2. Still neither preparation for ISO 14001 norplanning to do so 

3. Sttill no preparation for ISO 14001, but planning to do so in the near future 

4. Under development of ISO 14001 

5. Under registration for certification of ISO 14001 

6. Already obtain certification of ISO 14001 

 

Based on table 4-21, decision to implement Environmental Management 

System ISO 14001 averaged 3.01 with standard deviation 1.51, that was at “Still 

neither preparation, but planning to do so in the near future” level. However, 

considering in respect of the numbers of responses, most answerd that “Still neither 

preparation for ISO 14001 nor planning to do so” 46.3%, others were “ Still no 

preparation for ISO 14001, but planning to do so in the near future” 22.1%, and 

“Already obtained of ISO 14001” 15.9% respectively. 

 

 

Hypotheses Testing 

 

There was 4 hypotheses as used for in this research based on Independent 

Variables. Hypotheses testing were as follows. 

 

1. Business Factors Correlative with Decision to implement Environmental 
Management System ISO 14001 

Ho : Business factors did not correlate with decision to Environmental 
Management System ISO 14001 

H1 : Business factors correlate with decision to Environmental Management 
System ISO 14001 
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Table 4-22 Correlation between Business Types and Decision to Implement 
Environmental Management System ISO 14001 
 

Business Types 
Decision Levels to Implement Environmental 

Management System ISO 14001 Total 

 1 2 3 4 5 6   
Automotive  14 80 20 9 2 24 149 
 9.4% 53.7% 13.4% 6.0% 1.3% 16.1% 100.0%
Electrical appliance & 
electronic 

8 100 66 28 - 38 240 

 3.3% 41.7% 27.5% 11.7% - 15.8% 100.0%
Total 22 180 86 37 2 62 389 

 5.7% 46.3% 22.1% 9.5% 0.5% 15.9% 100.0%
χ2 = 23.372 
Sig. = 0.000 

 
 Based on Table 4-22, most SMEs in automotive and electrical appliance & 
electronic businesses still neither implementing Environmental Management System 
ISO 14001 nor planned to do so.  When analyzing relations between business types 
and decision to implement Environmental Management System ISO 14001 by using 
Chi Square Statistics (χ2), based on the Sig. value equivalent to 0.000, which was 
lower than standard deviations as set at 0.05, the main hypothesis (Ho) was therefore 
rejected; hypothesis (H1) that business types correlated with decision to implement 
Environmental Management System ISO 14001 was then accepted. 
 
Table 4-23 Correlations between Length in Business Operation and Decision to 
Implement Environmental Management System ISO 14001 
 

 Pearson Correlation Coefficient Sig. 
Length in operation and decision to 
implement Environmental 
Management System ISO 14001 

-0.138 0.006 

 
 Based on Table 4-23, When analyzing relations between length in business 
operation and decision to implement Environmental Management System ISO 14001 
with coefficient of Pearson Correlation, based on the Sig. value equivalent to 0.006, 
which was lower than standard deviations as set at 0.05, the main hypothesis (Ho) was 
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therefore rejected; hypothesis (H1) that length in business operation correlated with 
decision to implement Environmental Management System ISO 14001 was then 
statistically accepted.  That coefficient of Pearson Correlation (R) equal to –0.138 
implied that length in business operation correlated with decision to implement 
Environmental Management System ISO 14001 in reversible manner 13.8%.  In other 
words, the longer in business operation entities have been, the less in decision to 
implement Environmental Management System ISO 14001 they make. 
 
Table 4-24 Correlations between Numbers of Personnel and Decision to Implement 
Environmental Management System ISO 14001 
 

 Pearson Correlation Coeicient Sig. 
Numbers of Personnel and Decision to 
Implement Environmental Management 
System ISO 14001 

0.392 0.000 

 
 Based on Table 4-24, When analyzing relations between numbers of personnel 
and decision to implement Environmental Management System ISO 14001 with 
coefficient of Pearson Correlation, based on the Sig. value equivalent to 0.000, which 
was lower than standard deviations as set at 0.05, the main hypothesis (Ho) was 
therefore rejected; hypothesis (H1) that numbers of personnel correlated with decision 
to implement Environmental Management System ISO 14001 was then statistically 
accepted.  That coefficient of Pearson Correlation (R) equal to 0.392 implied that 
numbers of personnel and decision to implement Environmental Management System 
ISO 14001 correlated with each other in corresponding manner 39.2%.  In other 
words, the more personnel recruited the more decision to implement Environmental 
Management System ISO 14001. 
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Table 4-25 Correlations between Investments & Returns and Decision to Implement 
Environmental Management System ISO 14001 
 

 Pearson Correlation Coeeficient Sig. 
Registered Capital and  
Decision to Implement Environmental 
Management System ISO 14001 

0.394 0.000 

Working Capital and  
Decision to Implement Environmental 
Management System ISO 14001 

0.301 0.000 

Assets Value and  
Decision to Implement Environmental 
Management System ISO 14001 

0.222 0.001 

 
 Based on Table 4-25, When analyzing relations between investments and 
returns and decision to implement Environmental Management System ISO 14001 
with coefficient of Pearson Correlation, based on the three Sig. values, which were 
lower than standard deviations as set at 0.05, the main hypothesis (Ho) was therefore 
rejected; hypothesis (H1) that investments and returns correlated with decision to 
implement Environmental Management System ISO 14001 was then statistically 
accepted.  That coefficient of Pearson Correlation (R) equal to 0.394, 0.301, and 0.222 
implied that registered capital, working capital, and asset values correlated with 
decision to implement Environmental Management System ISO 14001 in 
corresponding manner 39.4%, 30.1%, and 22.2% respectively.  In other words, the 
more investments and returns entities obtain, the more decision to implement 
Environmental Management System ISO 14001 they will make. 

 
Table 4-26 Correlations between Investment Types and Decision to Implement 
Environmental Management System ISO 14001 
 

 
Decision Level to Implement Environmental Management 

System ISO 14001 
Investment Norms 

 1 2 3 4 5 6 

 
Total 

 
Overseas companies 0 23 9 3 2 22 59 
 0% 39.0% 15.3% 5.1% 3.4% 37.3% 100.0% 
Joint Ventures 0 14 7 3 0 17 41 
 0% 34.1% 17.1% 7.3% 0% 41.5% 100.0% 
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Table 4-26 Correlations between Investment Types and Decision to Implement 
Environmental Management System ISO 14001 (Continued) 
 

 
Decision Level to Implement Environmental Management 

System ISO 14001 
Investment Norms 

 1 2 3 4 5 6 

 
Total 

 
Thai Companies 22 143 70 31 0 21 287 
 7.7% 49.8% 24.4% 10.8% 0% 7.3% 100.0% 
Others 0 0 0 0 0 2 2 
 0% 0% 0% 0% 0% 100.0% 100.0% 

Total 22 180 86 37 2 62 389 
 5.7% 46.3% 22.1% 9.5% 0.5% 15.9% 100.0% 
χ2 = 83.536 
Sig. = 0.000 
 
 Based on Table 4-26, most of the overseas companies and Thai companies still 
neither implemented ISO 14001 System nor planned to do so, while most joint 
ventures with overseas companies had already registered for certification of ISO 
14001. When analyzing relations between investment types and decision to implement 
Environmental Management System ISO 14001 with Chi Square Statistics (χ2), based 
on the Sig. value 0.000, which were lower than standard deviations as set at 0.05, the 
main hypothesis (Ho) was therefore rejected; hypothesis (H1) that investment types 
correlated with decision to implement Environmental Management System ISO 14001 
was then accepted. 
 
Table 4-27 Correlations between Exporting and Decision to Implement 
Environmental Management System ISO 14001 

 

Exporting 
Decision Level to Implement Environmental Management 

System ISO 14001  Total 
 
 

1 
 

2 
 

3 
 

4 
 

5 
 

6 
  

Having product export 0 56 34 14 2 24 130 
 0% 43.1% 26.2% 10.8% 1.5% 18.5% 100.0%
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Table 4-27 Correlations between Exporting and Decision to Implement 
Environmental Management System ISO 14001 (Continued) 

 

Exporting 
Decision Level to Implement Environmental Management 

System ISO 14001  Total 
 
 

1 
 

2 
 

3 
 

4 
 

5 
 

6 
  

Not having product export 22 124 52 23 0 38 259 
 8.5% 47.9% 20.1% 8.9% 0% 14.7% 100.0%

Total 22 180 86 37 2 62 389 
 5.7% 46.3% 22.1% 9.5% 0.5% 15.9% 100.0%
χ2 = 18.008 
Sig. = 0.003 
 
 Based on Table 4-27, both enterprises with and without product export still neither 
implemented ISO 14001 nor planned to do so.  When analyzing relations between 
exporting and decision to implement Environmental Management System ISO 14001 
with Chi Square Statistics (χ2), based on the Sig. value 0.003, which were lower than 
standard deviations as set at 0.05, the main hypothesis (Ho) was therefore rejected; 
hypothesis (H1) that exporting correlated with decision to implement Environmental 
Management System ISO 14001 was then accepted.   

Table 4-28 Correlations between Internal Environmental Policies and Decision to 
Implement Environmental Management System ISO 14001 

 
Internal Environmental 

Policy 

Decision Level to Implement Environmental 
Management System ISO 14001  

 1 2 3 4 5 6   
Having policies 8 79 63 27 2 56 235 
 3.4% 33.6% 26.8% 11.5% 0.9% 23.8% 100.0%
Having no policies 14 101 23 10 0 6 154 
 9.1% 65.6% 14.9% 6.5% 0% 3.9% 100.0%

Total 22 180 86 37 2 62 389 
 5.7% 46.3% 22.1% 9.5% 0.5% 15.9% 100.0%
χ2 = 58.744 
Sig. = 0.000 
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 Based on Table 4-28, both enterprises with and without internal environmental 
policies neither implemented ISO 14001 nor planned to do so. When analyzing 
relations between internal environmental policies and decision to implement 
Environmental Management System ISO 14001 with Chi Square Statistics (χ2), based 
on the Sig. value 0.000, which were lower than standard deviations as set at 0.05, the 
main hypothesis (Ho) was therefore rejected; hypothesis (H1) that internal 
environmental policies correlated with decision to implement Environmental 
Management System ISO 14001 was then accepted.   
 
Table 4-29 Correlations between Public Relations on Environmental Policies and 
Decision to Implement Environmental Management System ISO 14001 
 

Public Relations on 
Decision Level to Implement Environmental Management 

System ISO 14001 
Total 

 
Environmental Policies 1 2 3 4 5 6   

Having policies 8 58 59 27 2 56 210 
 3.8% 27.6% 28.1% 12.9% 1.0% 26.7% 100.0%
Having no policies 14 122 27 10 0 6 179 
 7.8% 68.2% 15.1% 5.6% 0% 3.4% 100.0%

 22 180 86 37 2 62 389 
 5.7% 46.3% 22.1% 9.5% 0.5% 15.9% 100.0%
χ2 = 84.498 
Sig. = 0.000 
 
 Based on Table 4-29, most enterprises with public relations on environmental 
policies had not yet implemented ISO 14001; however, they planned to apply the 
system in the near future. As for the enterprises with no public relations on 
environmental policies, most of them still neither implemented ISO 14001 nor had a 
plan to do so.  When analyzing relations between public relations on environmental 
policies and decision to implement Environmental Management System ISO 14001 
with Chi Square Statistics (χ2), based on the Sig. value 0.000, which were lower than 
standard deviations as set at 0.05, the main hypothesis (Ho) was therefore rejected; 
hypothesis (H1) that public relations on environmental policies correlated with 
decision to implement Environmental Management System ISO 14001 was then 
accepted.   
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Table 4-30 Correlations between Expenses for Resources and Environmental 
Management Policies and Decision to Implement Environmental Management System 
ISO 14001 
 

Expenses 
Decision Level to Implement Environmental Management 

System ISO 14001 Total 
 1 2 3 4 5 6   

No expenses 22 113 36 10 0 22 203 

 10.8% 55.7% 17.7% 4.9% 0% 10.8% 100.0% 

Specific Budgets Allocated 0 6 29 18 2 22 77 

 0% 7.8% 37.7% 23.4% 2.6% 28.6% 100.0% 

Included in Regular Expenses 0 61 21 9 0 18 109 

 0% 56.0% 19.3% 8.3% 0% 16.5% 100.0% 

Total 22 180 86 37 2 62 389 

 5.7% 46.3% 22.1% 9.5% 0.5% 15.9% 100.0% 

χ2 = 100.843 
Sig. = 0.000 
 
 Based on Table 4-30, the enterprises with no expenses on environment and 
those with environmental expenses included in other normal expenses still neither 
implemented ISO 14001 nor had a plan to do so.  Meanwhile most enterprises with 
specific budgets allocated for environmental management still did not enter into ISO 
14001, but planned to do so in the near future.  When analyzing relations between 
expenses for resources and environmental management policies and decision to 
implement Environmental Management System ISO 14001 with Chi Square Statistics 
(χ2), based on the Sig. value 0.000, which were lower than standard deviations as set 
at 0.05, the main hypothesis (Ho) was therefore rejected; hypothesis (H1) that expenses 
for resources and environmental management policies correlated with decision to 
implement Environmental Management System ISO 14001 was then accepted.   
 
2. Necessity Factors for ISO 14001 Certification Correlative with Decision to 

Implement Environmental Management System ISO 14001 
Ho : Necessity for certification of Enviromental Management System ISO 

14001 not correlative with decision to implement Enviromental 
Management System ISO 14001  

H1 : Necessity for certification of Enviromental Management System ISO 
14001 correlative with decision to implement Enviromental Management 
System ISO 14001. 
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Table 4-31 Correlations between Necessities for ISO 14001 Certification and 
Decision to Implement Environmental Management System ISO 14001 
 

 Pearson Correlation Coefficient Sig. 
1.   Requirements of the End-Customers and   

Decision to Implement Environmental 
Management System ISO 14001 

0.292 0.000 

2.   Laws and Regulations and Decision to 
Implement Environmental Management 
System ISO 14001 

0.270 0.000 

3.   World Marke Demands and Decision to 
Implement Environmental Management 
System ISO 14001 

0.211 0.000 

4.   Good Image to Entities and Decision to 
Implement Environmental Management 
System ISO 14001 

0.355 0.000 

5.   Reduction in Management Process and   
Decision to Implement Environmental 
Management System ISO 14001 

0.138 0.007 

6.   Increasing Profits and Decision to 
Implement Environmental Management 
System ISO 14001 

0.096 0.059 

Necessities for Certification and Decision to 
Implement Environmental Management 
System ISO 14001 

0.295 0.000 

 
 Based on Table 4-31,  when analyzing relations between necessities for ISO 
14001 certification and decision to implement Environmental Management System 
ISO 14001 with coefficient of Pearson Correlation, based on all Sig. values, except the 
Sig. of increasing profits in business operation, which were lower than standard 
deviations as set at 0.05, the main hypothesis (Ho) was therefore rejected; hypothesis 
(H1) that necessities for ISO 14001 certification correlated with decision to implement 
Environmental Management System ISO 14001 was then accepted.   

That coefficient of all Pearson Correlation (R) being positive figures implied 
that necessities for ISO 14001 certification correlated with decision to implement 
Environmental Management System ISO 14001 in corresponding manner 29.5%, with 
good image to entities the most correlative (35.5%), end-customers demands (29.2%), 
and laws and regulations (27.0%) respectively. 
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3.  Obstacle Factors to ISO 14001 Certification Correlative with Decision to 
Implement Environmental Management System ISO 14001 

Ho : Obstacles to certification of Environmental Management System ISO 
14001 not correlative with decision to implement Environmental 
Management System ISO 14001 

H1 : Obstacles to certification of Environmental Management System ISO 
14001 correlative with decision to implement Environmental 
Management System ISO 14001 

 
Table 4-32 Correlations between Obstacles to ISO 14001 Certification and Decision 
to Implement Environmental Management System ISO 14001 
 

 Pearson Correlation  
Coeficient 

Sig. 

1. Cooperation among employees and Decision to 
Implement Environmental Management System ISO 
14001 

0.085 0.092 

2. Lack of people in charge of internal system and Decision 
to Implement Environmental Management System ISO 
14001 

-0.114 0.025 

3. Lack of understanding of Environmental Management 
Management System ISO 14001 and Decision to 
Implement Environmental Management System ISO 
14001 

-0.258 0.000 

4. People in charge lack knowledge and understanding of 
the system and Decision to Implement Environmental 
Management System ISO 14001 

-0.285 0.000 

5. Waste of time in compliance with Environmental 
Management System ISO 14001 and Decision to 
Implement Environmental Management System ISO 
14001 

-0.313 0.000 

6. Waste of money in improvement of management 
procedures to implementation of Environmental 
Management System ISO 14001 and Decision to 
Implement Environmental Management System ISO 
14001 

-0.364 0.000 
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Table 4-32 Correlations between Obstacles to ISO 14001 Certification and Decision 
to Implement Environmental Management System ISO 14001 (Continued) 
 

 Pearson Correlation  
Coeficient 

Sig. 

7. Disregard of necessities for Environmental Management 
System ISO 14001 and Decision to Implement 
Environmental Management System ISO 14001 

-0.266 0.000 

8. Lack of support from the management and Decision to 
Implement Environmental Management System ISO 
14001 

-0.192 0.000 

Obstacles to ISO 14001 Certification and Decision to 
Implement Environmental Management System ISO 
14001 

-0.275 0.000 

 
 Based on Table 4-32,  when analyzing relations between obstacles to ISO 
14001 certification and decision to implement Environmental Management System 
ISO 14001 with coefficient of Pearson Correlation, based on all Sig. Values, which 
were lower than standard deviations as set at 0.05, the main hypothesis (Ho) was 
therefore rejected; hypothesis (H1) that obstacles to ISO 14001 certification correlated 
with decision to implement Environmental Management System ISO 14001 was then 
statistically accepted.   

That coefficient of all Pearson Correlation (R) being negative figures, except 
that of “Cooperation among employees”, implied that obstacles to ISO 14001 
certification correlated with decision to implement Environmental Management 
System ISO 14001 in reversible manner, i.e., if there were increasing obstacles, there 
would be less decision to  implement Environmental Management System ISO 14001. 
Meanwhile, cooperation among employees had positive correlation coefficient or 
corresponding relations, i.e., the more cooperation among employees, the more 
decision to implement Environmental Management System ISO 14001.  Obstacles to 
certification of ISO 14001 correlated with decision to implement Environmental 
Management System ISO 14001 27.5% with expenses for improvement of 
management process to implementation of environmental system the most correlative 
(36.4%); others were “Waste of time in compliance with Environmental Mangement 
System ISO 14001 (31.3%), and “People in charge lacking knowledge and 
understanding of the system (28.5%) respectively. 
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4.  Benefits Anticipated from Certification of ISO 14001 Correlative with Decision to 
Implement Environmental Management System ISO 14001 

 
Ho : Benefits anticipated from certification of Environmental Management 

System ISO 14001 not correlative with decision to implement 
Environmental Management System ISO 14001 

H1 : Benefits anticipated from certification of Environmental Management 
System ISO 14001 correlative with decision to implement Environmental 
Management System ISO 14001 

 
Table 4-33 Correlations between Benefits Anticipated from Certification of 
Environmental Management System ISO 14001 and Decision to implement the 
System 
 

 Pearson Correlation Coefficient Sig. 
1. Good Image to Entities and Decision to 

Implement Environmental Management 
System ISO 14001 

0.323 0.000 

2. Acceptable to Markets and Creditable and 
Decision to Implement Environmental 
Management System ISO 14001 

0.163 0.001 

3. Increasing capacities in competition and 
Decision to Implement Environmental 
Management System ISO 14001 

0.124 0.014 

4. Increasing Profits from increasing sales and 
Decision to Implement Environmental 
Management System ISO 14001 

0.122 0.016 

5. Privileges on Taxation and Customs and 
Decision to Implement Environmental 
Management System ISO 14001 

0.197 0.000 

6. Receiving Financial Aids and Decision to  
Implement Environmental Management 
System ISO 14001 

0.139 0.006 

7. Reduction in Manufacturing Costs and 
Decision to Implement Environmental 
Management System ISO 14001 

0.224 0.000 
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Table 4-33 Correlations between Benefits Anticipated from Certification of 
Environmental Management System ISO 14001 and Decision to implement the 
System (Continued) 
 
 Pearson Correlation Coefficient Sig. 
8. Better Internal and surrounding environments 

and Decision to Implement Environmental 
Management System ISO 14001 

0.195 0.000 

9. Personnel with better mentality and Decision 
to Implement Environmental Management 
System ISO 14001 

0.222 0.000 

Benefits Anticipated from Certification of ISO 
14001 and Decision to Implement Environmental 
Management System ISO 14001 

0.251 0.000 

 
 Based on Table 4-33, when analyzing relations between benefits anticipated 
from ISO 14001 certification and decision to implement Environmental Management 
System ISO 14001 with coefficient of Pearson Correlation, based on all Sig. Values, 
which were lower than standard deviations as set at 0.05, the main hypothesis (Ho) was 
therefore rejected; hypothesis (H1) that benefits anticipated from ISO 14001 
certification correlated with decision to implement Environmental Management 
System ISO 14001 was then statistically accepted.   

That coefficient of all Pearson Correlation (R) being positive figures implied 
that benefits anticipated from ISO 14001certification correlated with decision to 
implement Environmental Management System ISO 14001 in corresponding manner. 
If anticipated benefits increased, there would be more decision to implement 
Environmental Management System ISO 14001.  Benefits anticipated from 
certification of ISO 14001 were correlative with decision to implement Environmental 
Management System ISO 14001 (25.1%), with “Good Reputation and Image to 
Entities” the most correlative (32.3%); others were “Reduction in Manufacturing 
Costs” (22.4%), and “Personnel with Better Mentality” (22.2%), respectively. 

 
 
Analyses of Factors Influencing the Decision to Implement Environmental 
Management System (ISO 14001) Based on Multiple Regression Analysis 
 
 Analyses of Factors influencing on Decision to implement Environmental 
Management System (ISO 14001) were divided into 3 parats as follows. 
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1.  Business types influencing on decision to implement Environmental Management 
System ISO 14001  

This research could forecast decision of entrepreneurs with various kinds of 
businesses to implement Environmental Management System ISO 14001 System 
based on business types, and decision degrees by means of Multiple Regression 
Analysis with equation model as follows. 

 
Y = Bo + B1X1 + B2X2 + … + e 

e = Deviations occurred 

 

Table 4-34 Analyses of Business Types Influencing on Decision to Implement 
Environmental Management System ISO 14001 
 

Variables Coefficients t Sig. 
Fixed Values 3.669 7.423 0.000 
Business Types 0.148 1.160 0.247 
Length in Business Operation -0.005 -0.729 0.466 
Numbers of Personnel 0.006 4.876 0.000 
Registered Capital 0.010 5.183 0.000 
Investment Types -0.412 -4.608 0.000 
Exporting 0.551 3.745 0.000 
Environmental Policies 0.289 1.111 0.267 
Public Relations on Environmental Policies -1.265 -4.863 0.000 
Expenses for Environmental Policies 0.005 0.060 0.952 
Pearson Correlation Coeeficient (R) = 0.616 
Common Adjusted Variables (r2 adj.) = 0.365 
F = 25.818 
Sig. F = 0.000 
 
 From Table 4-34, all business-type factors can explain the changes in decision 
to implement Environmental Management System ISO 14001 36.5% (r2adj.).  When 
considering each factor, it was found that numbers of personnel, registered capital, 
investment types, exporing, and public relations on environmental policy, all could be 
expressed in equations (by using statistics t testing, on the basis that Sig. < 0.05).  
However, business types, length in business operation, environmental policies, and 
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expenses for environmental policies could not be written in equations (Sig. > 0.05).  
Details are as follows. 
 
 Y = 3.669 + 0.006X1 + 0.01X2 - 0.412X3 + 0.551X4 - 1.265X5 
 
Whereas  Y  Decision to implement Environmental Management System ISO 
14001 
  X1  Numbers of personnel 
  X2  Registered capital 
  X3 Investment Types 
  X4  Exporting 
  X5  Public relations on environmental policies 
  
 Test such equations by sampling one set of questionnaire with various values 
i.e., 

‘50 personnel’ is substituted in equations by 50 
‘Registered capital 5 million baht’ is substituted in equations by 5 
‘Investment type of Thai companies’ is substituted in equations by 3 
‘Product export’ is substituted in equations by 1 
‘Public relations on environmental policies’ is substituted in equations by 1 

Those are 
  Y = 3.669 + 0.006(50) + 0.01(5) – 0.412(3) + 0.551(1) – 1.265(1) 
      = 2.069 
 
 Y = 2.069 close to 2.  This implied that decision level was “still neither 
implementing ISO 14001 nor planning to do so” (in accordance with scoring criteria in 
Chapter 3).  The answer in questionnaire was also corresponding with this. 
 The above equations could be used to test with other samples that did 
businesses in relation to automotives and electrical appliance & electronic and other 
equipment other than those as samplings in this research. 
 
2.  Necessities, obstacles, and benefits anticipated influencing on decision to 
implement Environmental Management System ISO 14001  
 
 This research could forecast decision of entrepreneurs with various businesses to 
implement Environmental Management System ISO 14001 based on recognition of 
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necessities for, obstacles to, and benefits anticipated from ISO 14001 by means of 
Multiple Regression Analysis with equation model as follows. 

 
 

Y = Bo + B1X1 + B2X2 + … + e 

e = Deviations occurred 
 

Table 4-35 Analyses of Necessities, Obstacles, Benefits Anticipated from 
Environmental Mangement System ISO 14001 on Decision to Implement the System 
 

Variables Coefficients t Sig. 
Fixed Values 2.252 4.933 0.000 
Necessities 0.371 3.310 0.001 
Obstacles -0.485 -5.279 0.000 
Benefits Anticipated 0.323 2.333 0.020 
Pearson Correlation Coefficient (R) = 0.397 
Common Adjusted Varialbes (r2 adj.) = 0.151 
F = 24.076 
Sig. F = 0.000 
 
 Based on Tale 4-35, all business-type factors can explain the changes in 
decision to implement Environmental Management System ISO 14001 13.5% (r2adj.).  
When considering each factor, it was found that necessities, obstacles, and benefits 
anticipated, all could be expressed in equations (by using statistics t testing, on the 
basis that Sig. < 0.05) as follows. 
 

Y = 2.252 + 0.371X1 - 0.485X2 + 0.323X3  
Whereas Y  Decision to implement Environmental Management System ISO 
14001 
  X1  Necessities for Certification of ISO 14001 
  X2  Obstacles anticipated to Certification of ISO 14001 
  X3 Benefits anticipated to Certification of ISO 14001 
 
 Test such equations by sampling one set of questionnaire with various values, 
i.e., 

‘Average necessities’ is substituted in equations by 3.5 
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‘Average obstacles’ is substituted in equations by 2.375 
‘Average benefits’ is substituted in equations by 3.56 

Those are 
  Y = 2.252 + 0.371(3.5) - 0.485(2.375) + 0.323(3.56) 
      = 3.55 

 
 Y = 3.55 (close to 4).  This implied that decision level was “Under implement 
Environmental Management System ISO 14001” (in accordance with scoring criteria 
in Chapter 3).  The answer in questionnaire was also corresponding with this. 
 The above equations could be used to test with other samples that did 
businesses in relation to automotives and electrical appliance & electronic and other 
equipment other than those as samplings in this research. 
 
3. Business types, Necessities, Obstacles, and Benefits Anticipated Influencing on 

Decision to Implement Environmental Management System ISO14001 
 
 This research could forecast decision of entrepreneurs with various businesses to 
implement Environmental Management System ISO 14001 based on recognition of 
business types, necessities for, obstacles to, and benefits anticipated from ISO 14001 by 
means of Multiple Regression Analysis with equation model as follows. 

  
Y = Bo + B1X1 + B2X2 + … + e 

e = Deviations occurred 

Table 4-36 Analyses of Business Types, Necessities, Obstacles, Benefits Anticipated 
from ISO 14001 Influencing on Decision to Implement the System 
 

Variables Coefficients t Sig. 
Fixed Values 2.768 4.573 0.000 
Business Types 0.089 0.733 0.464 
Length in Business Operation -0.002 -0.349 0.727 
Numbers of Personnel 0.005 3.720 0.000 
Registered Capital 0.010 5.457 0.000 
Types of Investment -0.432 -4.974 0.000 
Exporting 0.651 4.613 0.000 
Environmental Policies 0.222 0.885 0.377 
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Table 4-36 Analyses of Business Types, Necessities, Obstacles, Benefits Anticipated 
from ISO 14001 Influencing on Decision to Implement the System (Continued) 
 

Variables Coefficients t Sig. 
Public Relations on Enviromental 
Policies 

-1.048 -4.142 0.000 

Expenses for Environmental Policies 0.083 0.998 0.319 
Necessities 0.074 0.703 0.482 
Obstacles -0.331 -4.101 0.000 
Benefits Anticipated 0.421 3.460 0.001 
 
 
Pearson Correlation Coefficient (R) = 0.665 
Common Adjusted Variables (r2 adj.) = 0.424 
F = 24.840 
Sig. F = .000 

 
Based on Table 4-36, all factors can explain the changes in decision to 

implement Environmental Management System ISO 14001 42.4% (r2adj.).  When 
considering each factor, it was found that numbers of personnel, registered capital, 
investment types, exporting, public relations on environmental policies, obstacles, and 
benefits anticipated from certification of ISO 14001; all could be expressed in 
equations (by using statistics t testing, on the basis that Sig. < 0.05) as follows. 
(Remarks: Business types, length in business operation, environmental policies, 
expenses for environmental policies, and necessities, all of these could not be written 
as equations (Sig. > 0.05)) 

 Y = 2.768 + 0.005X1 + 0.01X2 - 0.432X3 + 0.651X4 - 1.048X5 - 0.331X6 + 0.421X7 
Whereas Y  Decision to implement Environmental Management System ISO 
14001 
  X1  Numbers of personnel 
  X2  Registered capital 
  X3 Investment Types 

X4 Exporting 
X5 Public relations on environmental policies 
X6 Obstacles anticipated to certification of ISO 14001 
X7 Benefits anticipated from certification of ISO 14001 
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 Test such equations by sampling one set of questionnaire with various values, 
i.e., 

‘115 personnel’ is substituted in equations by 115 
‘Registered capital 8 million’ baht is substituted in equations by 8 
‘Investment type of Thai Companies’ is substituted in equations by 3 
‘No product export’ is substituted in equations by 2 
‘Public relations on environmental policies’ is substituted in equations by 1 
‘Average obstacles’ is substituted in equations by 1.75 
‘Average benefits anticipated’ is substituted in equations by 3.22 

Those are 
Y = 2.768 + 0.005(115) + 0.01(8) - 0.432(3) + 0.651(2) - 1.048(1) - 
       0.331(1.75) + 0.421(3.22) 

     = 3.185 
 
 Y = 3.185 (close to 3). This implied that decision level was “Still did not 
implement ISO 14001, but planned to do so in the near future” (in accordance with 
scoring criteria in Chapter 3).  The answer in questionnaire was also corresponding 
with this. 
 The above equations could be used to test with other samples that did 
businesses in relation to automotives and electrical appliances and electronic 
equipment, and other equipment other than those as samplings in this research. 
 
 
Comments of People Responding to Questionnaires on Environmental System 
ISO 14001 
 
 Comments of People Responding to Questionnaires on Environmental System 
ISO 14001 could be largely classified into 2 areas, i.e., comments on governmental 
roles, and suggestions for enterprises. 
 

1. Governmental Roles.  Government should: 
• Pay attention, for the lack of Government’s attention effecting difficult 

implementation of Environmental Management System 
• Convince entities of probable effects from disregard of environment, 

especially entites in remote areas. 
• Provide assistance and promotion. 
• Found prevalent agencies providing advisory services 
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• Promote enterprises to implementation of ISO 9002 first and then 
following with implementation of Environmental Management System 
ISO 14001 

• Arrange trainings for interested entities to implement Environmental 
Management System ISO 14001 

• Promote motivations for entities to apply ISO 14001, e.g., reducing 
taxes, loans with low interests, or subsidies 

• Have entities recognize significance of ISO and provide information on 
how to apply if enterprises willing to take part in before enforcement of 
regulations 

• Enhance more consistency in law enforcement  
• Incorporate ISO 14001 into curriculum of engineering science. 
 

2. Suggestions for Enterprises 
• All factories should implement environmental system 
• Need to convince all employees of recognition and understandings of 

ISO 14001, and participation in implementation 
• Enterprises should develop personnel’s consciousness of environmental 

significance regularly 
• Enterprises still lack knowledge about Environmental Management 

System ISO 14001 and personnel to be responsible for the system 
• In implementation of Environmental Management System ISO 14001, 

enterprises should not pay attention only to business competition. 
• ISO is the system developed for purpose of trade barrier and resulting 

in costly expenses to overseas companies. 
• Entities should attend to the real contents of ISO requirements rather 

than only follow western countries. 
• It is not necessary for small enterprises to obtain expensive 

certifications from overseas companies; only certification from local 
institute is enough. 
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CHAPTER V 

CONCLUSIONS, 

COMMENTARIES, AND RECOMMENDATIONS 
 

 

The studies on “Factors Influencing the Decision to Implement the 

Environmental Management System ISO 14001” were conducted with an aim to study 

general information of the aforesaid system and business features of SMEs in Thailand 

by focusing on all factors influencing the decisions to implement the Environmental 

Management System ISO 14001, the environmental management system of Small and 

Medium Enterprises or “SMEs”.  In this research, SMEs selected for studies were 

those in automotive and electrical appliance & electronic businesses. 

This research was done by way of questionnaires distributed by mails to 2,540 

entrepreneurs in the above-mentioned businesses.  Numbers of questionnaires 

completed and returned by SMEs were 417 sets; only 389 sets of which that were 

rightly meet the scope of studies were selected as sampling groups for studies. Data 

collected had been analyzed by means of descriptive statistics; hypotheses tested with 

Chi-square statistics and Pearson Coefficient; and all independent variables analyzed 

for factors influencing the decisions to implement the environmental management 

system by the use of Multiple Regression Analysis.  

 

 

Research Conclusions 

 

1.  With reference to general information of people responding to 

questionnaires, of all selected 417 cases, were fallen into male 60.2% and female 

39.8%, with 37.53 years of age on average.  Most were graduates, especially in 

Business Administration field, taking positions as managers, with length in current 

positions averaging 6.49 years, and familiar with ISO 14001 Standard. 
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2. In regard to general information on business, most samplings have been 

doing business in electronics and equipment 57.6%; others were in automotive and 

electronic industries 35.7%, and 6.7% doing both businesses.  Operation periods were 

14.05 years; numbers of personnel 77.53; registered capitals 32.72 million baht; 

working capital 27.72 million baht; and assets values 45.77 million baht, on average.  

Most owners were local investors with no exporting activities, while export companies 

with exporting percentage of 41.79%.  Most samplings had environmental policies, 

major of which were to comply with laws and ISO; also having public relations on 

environmental management, normally by fixing announcements on boards; and having 

no expenses specifically allocated for environmental management purpose. 

3. In connection with factors influencing the decisions to implement the 

Environmental Management System ISO 14001, the results of the study revealed that 

all factors, i.e., necessities for certification of ISO 14001, obstacles anticipated to 

certification of the system, and benefits anticipated from certification of the system 

were at intermediate level. 

4. As regards the decisions to implement Environmental Management System 

ISO 14001, average the decisions were at the stage,  “Not yet implemented the system, 

but planned to do so in the near future”, while most of them were, “Neither 

implemented the system nor planned to do so”. 

5. Hypotheses Testing 

5.1 Regarding the hypothesis that, “Business factors correlative with 

the decisions to implement Environmental Management System ISO 14001”, all 

business factors, i.e., business types, operation periods, numbers of personnel, 

investments and returns, investment norms, exporting, environmental policies, public 

relations on environmental policies, and expenses for resources and environmental 

management policies, were correlated with the decisions to implement the 

Environmental Management System ISO 14001, Anyhow, business operation periods 

were negatively correlated with the decision, while numbers of personnel, and 

investments and returns were positively correlated. 

5.2 Nearly all necessity factors for certification of ISO 14001, i.e., 

demands of end-customers, laws and regulations, world markets demands, good 

images to entities, and costs reduction in all management processes, except increasing 
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profits, were positively correlated with the decisions to implement the system.  In 

other words, if there were increasing necessities in all respects, entrepreneurs would 

make more the decisions to implement the system too. 

5.3 All obstacles to certification of ISO 14001, i.e., cooperation among 

personnel, lack of understanding of environmental standard, personnel in charge 

lacking knowledge and understanding, waste of time in implementation, waste of 

expenses, disregard of significance of the system, and lack of management support, 

except the lack of personnel in charge of internal standard, were negatively correlated 

with the decision to implement the system.  In other words, if there were increasing 

obstacles in each aspect, entrepreneurs would make less the decision to implement the 

system. 

5.4 All benefits anticipated from certification of Environmental 

Management System ISO 14001, i.e., bringing about good reputations and images, 

acceptance to markets, creditability, increasing capacities in business competition, 

increasing profits from increasing sales, privileges on taxation and customs, financial 

aids, reduction in manufacturing costs, better internal and neighborhood surroundings, 

and personnel with better mentality, were positively correlated with the decision to 

implement the system.  In other words, when entrepreneurs expected that they would 

receive more benefits from certification of Environmental Management System ISO 

14001, they would make more the decision to implement the system. 

 

 

Research Commentaries 

 

1. Comments on all factors influencing the decisions to implement the ISO 14001 

 

In reference to factors influencing on the decisions to implement 

Environmental Management System ISO 14001, all factors, i.e., necessities for 

certification of ISO 14001, anticipated obstacles to certification of the system, and 

anticipated benefits from certification of the system, were at intermediate level.  This 

was because SMEs rather did not realize the significance of the ISO 14001, 

disregarded adverse effects on all stakeholders, paid attention to only benefits to be 
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obtained at intermediate level.  Furthermore, these SMEs were industrial plants with 

manufactured products in small quantities and gain not much profit from business 

resulting in no expense to implement the ISO 14001.  This corresponded with the 

research of Sayam Aroonsrimorakot and Woraporn Sungnate (2004: Abstract) on 

“Obstacles and Capacities of Entities in Maintenance of Certification of 

Environmental Standards (ISO 9001 and ISO 14001) in Thailand.  According to the 

research, most entities said that they gained benefits from certification of the system at 

intermediate level. 

Phatarajit Klomchim (2002: Abstract) conducted studies on, “Necessities and 

Requisition for Environmental Management System ISO 14001 Maintenance of 

Industrial Plants in Thailand”.  The study revealed that the benefits gained from 

certification of the aforesaid system were, i.e., entities with improved internal and 

neighborhood environment and better reputation.  Meanwhile, obstacles to 

maintenance of the system were expenses for physical improvement in the entities, 

necessities and requisition for ISO 14001 maintenance. 

 It was evident that SMEs still realized necessities for and benefits anticipated 

from certification of ISO 14001 at only intermediate level resulting in the decision to 

implement the system was still at the stage, “Not yet implemented the system, but had 

a plan to do so in the future”, though SMEs also realized that implementation of the 

ISO 14001 underwent difficulties at intermediate level, similarly.  However, if SMEs 

considered that necessities for and benefits anticipated from certification of the system 

were very much with a few of obstacles, the decisions to implement the ISO 14001 

would certainly be increasing.  

 

2. Business types influencing on the decision to implement Environmental 

Management System ISO 14001  

 

According to the research, all business factors, business types, operation 

periods, numbers of personnel, investments and returns, investment norms, exporting, 

environmental policies, public relations on environmental policies, and expenses for 

resources and environmental management policies, were correlated with the decisions 

to implement the Environmental Management System ISO 14001.  Since in 
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implementation of the ISO 14001, it needs costly expenses and involves with 

complicated operating procedures resulting in entrepreneurs having to think of 

readiness for implementation of the system.  Such readiness of the business comprises 

operation periods, numbers of personnel, investments and returns, and expenses for 

resources and environmental management policies.  Several more supporting factors to 

implementation of the ISO 14001 were, i.e., environmental policies of the entities, 

public relations on environmental policies.  All of these aforesaid factors significantly 

influenced the decision to implement Environmental Management System ISO 14001 

corresponding with the research of Lalita Wongsom (2000: Abstract) on, “Factors 

Influencing the Decision to Implement Environmental Management System ISO 

14001 for Small and Medium Industrial Plants, Case Study: Bang Khuntien, Bangkok.  

Based on the results of correlation testing, business scales, operation period, 

investment norms, capitals, exporting percentage; all were statistically correlated with 

the decision to implement Environmental Management System ISO 14001. 

Endoo Chotikul (1997: Abstract) conducted the studies on, “Acceptance of 

Environmental Management System ISO 14001 of Industrial Plants in Pathumthani 

Province”.   According to the studies, most were small and medium plants, which did 

not pay much attention to environmental management, different from large factories, 

most of which recognized environmental problems. 

In addition, according to the research of Walliya Nivatwong (2001: Abstract) 

on Social and Economic Factors of Industrial Plants in Industrial Parks and 

Implementation of the Environmental Management Standard ISO 14001, the analysis 

of one independent factor which was correlative with acceptance to implementation of 

the system comprises nationalities of investors, numbers of employees, registered 

capitals, domestic sale values, exporting percentage, market conditions in form of 

increasing productivities, more manufacturing planning, with air pollution 

management, and dispatching personnel for ISO 14001 training. 

Therefore, it could be concluded that readiness for the decision to ISO 14001 

was resulted from business factors, i.e., operation periods, numbers of personnel, 

investments and returns, expenses for resources and environmental management 

policies, environmental policies of entities, and public relations on environmental 

policies.  All of these factors had influences on the decision to implement the system.  
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In other words, if entities had long operation periods, their business would be stable, 

cost-effective, with high investments and high returns enabling sharing of such returns 

for more expenses for resource and environmental management policies, and more 

easily the decision to implement the system.  Furthermore, the more environmental 

policies and public relations on such policies to all employees any entities had, the 

easier implementation of the ISO 14001 those entities would get.  On the contrary, if 

entities were not ready, e.g., business just opened or business loss, for instance, 

entrepreneurs would primarily think of returns of investments, and tried to do 

everything for business survival as the first priority.  Accordingly, consideration for 

implementation of the ISO 14001 Standard still would not initiated with such kind of 

business; entrepreneurs still would not decide to implement the ISO 14001. 

 

3.  Necessities for certification of ISO 14001 influencing on the decisions to 

implement Environmental Management System ISO 14001 

 

 Almost all necessity factors for certification of ISO 14001, i.e., demands of 

end-customers, laws and regulations, world market demands, good image to entities, 

and cost reduction in all management process, except increasing profits from business 

operation, were correlated with the decisions to implement the system.  This is 

because consumers in overseas markets worldwide today have concerned more 

environmental problems.  Any products harmful to environment will be unaccepted by 

most customers.  Environments, the survival indicator of human beings in future, will 

play more important role to make people so seriously concern environmental issues 

that they become regulations to be enforced in each country.  Consequently, if any 

business incorporates environmental concern into its manufacturing process, such 

business would be well recognized by consumers generally.  This indicates that those 

entities have business morality, not attentive only to profit making; this will bring 

about good image for those businesses.  These necessities certainly influence on 

entrepreneurs deciding to implement the Environmental Management System ISO 

14001.  This corresponded with the research of Walliya Nivatwong (2001: Abstract) 

on, “Socio-economic Factors of Factories in Industrial Parks and Implementation of 

the Environmental Management Standard :ISO 14001, results of which commented 
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that the ISO 14001 was necessary to factories, and experiences in business doing were 

correlated with acceptance to implementation of the Environmental Management 

System ISO 14001”. 

 Further to increasing profits from business operation not correlative with the 

decision to implement the Environmental Management System ISO 14001.  This was 

because in implementation of the ISO 14001, entrepreneurs really comprehend that it 

has not made business profit increasing.  In other words, when comparing the costs or 

expenses for implementation of the system with either increasing total sale volumes 

after operation of the system or no increasing sale volumes; entrepreneurs will 

absolutely confront with business loss.  In other words, in implementation of the ISO 

14001, if taking only profit and loss into consideration, enterprises will gain no 

economic worthiness from application of the system at all.  Therefore, in regard to 

necessities for entry in the Environmental Management System ISO 14001, it is very 

inappropriate to focus only on economic issue, it is suggested that entrepreneur 

preferably consider probable effects in case there is no implementation of the 

environmental system, e.g., if industrial plants having no appropriate procedures in 

pollution disposal, such pollution will damage world atmospheres resulting in warmer 

world temperature, following with various more adverse effects on all human beings; 

or if the plants release wastewater into the rivers, water which is essential for human 

lives and all beings in the world so damaged that it could not be of other uses. 

 

4.  Obstacles to certification of ISO 14001 influencing on the decision to implement 

the Environmental Management System ISO 14001 

 

 Nearly all obstacles to certification of ISO 14001, i.e., cooperation among 

personnel, the lack of knowledge of environmental system, personnel in charge 

lacking knowledge and understanding, waste of time in implementation, waste of 

expenses, closing the eyes to ISO 14001 significance, and the lack of management 

support, except the lack of people in charge of internal system, were correlated with 

the decision to implement the system.  This was because if entrepreneurs wished to 

implement the system, but had some problems, e.g., no cooperation among personnel 

due to the lack of understanding of the system; only one entrepreneur could not 
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implement the aforesaid system; or entrepreneurs not realize significance of the 

system, waste of a lot of expenses, and waste of time; all of these obstacles 

substantially influenced on the decision to implement the Environmental Management 

System ISO 14001.  This corresponded with the research of Chanakarn Kaewkhem 

(2002: Abstract) on, “Potentials of Industrial Plants with Certification of ISO 14001 in 

Maintenance of Environmental Management System”.  This research pointed out that 

industrial plants intending to implement the ISO 14001 would be supported by 

management in respect of personnel, machinery, technology, and budget from the 

beginning to enable efficiency and sustainable effectiveness in environmental 

management system. 

 With regard to the lack of people taking care of internal system, this factor did 

not correlate with the decision to implement the ISO 14001 because in most factories 

there usually are personnel capable to take care of internal system.  In addition, ISO 

14001 has been certified by outside parties; it is the system with directions and 

obligations that industrial plants need to comply with for the certification of the said 

system.  Therefore, it is no need to have specialist on ISO 14001 residing on the sites.  

Accordingly, the decision to implement the system was not correlated with the lack of 

people in responsible for internal system. 

 

5.  Benefits anticipated from certification of ISO 14001 influencing on the decision to 

implement the ISO 14001 

 

 All benefits anticipated from certification of ISO 14001, i.e., promoting good 

reputations and images, acceptable to markets, creditability, increasing capacities in 

business competition, increasing profits from increasing total sale volumes, privileges 

on taxation and customs, financial aids, reduction in manufacturing costs, improved 

internal and nearby environments, and personnel having better mentality, all were 

correlated with the decision to implement the ISO 14001, provided that entrepreneurs 

realized benefits to be obtained from implementation of the ISO 14001.  This is 

because the system not only maintains environments, but also affects either directly or 

indirectly on profits and worthy of returns from private sector too. (Prapatsiri 

Pattamasut 1995:23).  Any entrepreneur perceiving results in long term of application 
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of ISO 14001 that it has not only paid attention to environmental impacts, but also 

favored other aspects of business too, e.g., reduction in manufacturing costs, 

unnecessary to worry much about environmental laws (for entities already certified 

with ISO 14001), etc.  All these benefits as mentioned facilitated the decision to 

implement Environmental Management System for those entrepreneurs since 

certification of the system not only provides economic outcomes, but also brings about 

good reputation and image to enterprises resulting in business reliability, acceptability 

to customers in general, and increasing sale volumes.  This corresponded with the 

research of Jidisatha Likhitkhajorn (2003: Abstract) on, “Relevant Factors to the 

Decision to Implement Environmental Management Standard ISO 14000 of Textile 

Business in Nakorn Pathom Province.  The research disclosed that the benefit that 

such business anticipated prior to implementation of the ISO 14000 was that the 

system would contribute to business capability to comply with laws. 

 It is the truth that should there be anything done and then bringing about 

benefits in return; all people would undoubtedly do those things in the same way.  If 

entrepreneurs already realized that after certification of ISO 14001, their business has 

gained more profits; they would, therefore, definitely make the decision to implement 

the system.  On the contrary, if entrepreneurs have not realized benefits to be obtained 

from certification of ISO 14001, it would be more difficult for them to make the 

decision to enter into the system. 

 

 

Recommendations 

 

1.  Recommendations for Government 

• According to the results of the research, investments & returns, and 

expenses for resources and environment management policies have influences on the 

decisions to implement the Environmental Management System ISO 14001.  Hence, in 

promotion of Small and Medium Enterprises (SMEs) to implement the system, it is 

suggested that government mainly provide financial aids because implementation of 

the system needs costly expenses, and one of the most important factors influencing on 

the decision to implement the system is expenditure.  Therefore, it is recommended 
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that government promote SMEs by means of granting the loans with low interests to 

enable implementation project of such Environmental Management System.  With 

this, before granting the loans, government should investigate operating plans in 

relation to implementation of the ISO 14001 in order to enhance more efficiency. 

• In granting the loans for SMEs to implement the Environmental 

Management System ISO 14001, government should monitor and evaluate such 

operation and set up preventive measures for borrowers who have not complied with 

the rules, e.g., disqualification for further loans, or increasing interest rates, for 

instance. 

• Based on the research, realization of necessities and benefits anticipated 

from certification of Environmental Management Standard ISO 14001 of SMEs in 

automotive and electrical appliances & electronic industries was at intermediate level.  

Therefore, it is suggested that the government regularly arrange training for how to 

implement the ISO 14001 for SMEs to develop awareness of significance of 

implementation of the ISO 14001. 

• In addition to arrangement of trainings for SMEs, government should 

develop consciousness of environmental conservation for children, the future of the 

country, by similarly convincing them to realize necessities and benefits to be obtained 

from environmental conservation.  Such consciousness development should be 

incorporated into school’s curriculum as a subject that adolescents have to learn about 

environmental maintenance, 

• According to the results of the research, obstacles to certification of ISO 

14001 were found being at intermediate level.  To lessen such obstacles, Office of 

Small and Medium Enterprises Promotion, Department of Industrial Works and other 

agencies concerned should jointly develop an evaluation form for environmental 

management inside the factories so that entrepreneurs are able to evaluate 

environmental management on their own and initially solve environmental problems.  

Also, the aforesaid evaluation form should be prepared on the same standard so as to 

facilitate the inspections. 
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2.  Recommendations for SMEs 

• Based on the research, obstacles to certification of ISO 14001 were at 

intermediate level.  Thus to minimize such obstacles, before setting up manufacturing 

plans, enterprises should take into consideration the manufacturing system that will 

not be harmful to environment.  For one thing, implementation of the environmental 

management system before operation of the plants will be much easier than after. 

• According to the research, benefits anticipated from certification of the 

Standard were at intermediate level.  Entrepreneurs should have a long vision thinking 

of the future outcomes, for criteria of ISO 14001 not only contributes to environmental 

maintenance, but also involves directly or indirectly profits and worthy return of 

investments from private sector too. 

• As regards SMEs who usually contemplate further growth of businesses, 

implementation of the Environmental Management System ISO 14001 is suggested as 

one thing that will enable the plants to have an acceptable standard, with no troubles 

later, and supporting business expansion in the future. 

 

3. Recommendations for Further Studies 

• A comparative study of efficiencies in businesses between enterprises that 

have implemented the Environmental Management System ISO 14001 and those 

having not, in order to point out benefits and worthiness to be obtained after 

certification of the said system. 

• A study of other industrial sector apart from automotive and electrical 

appliance & electronic industries.  Other than these businesses, there are still other 

industries, e.g., leather tanning, paints, etc., that directly affect environmental impacts. 
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แบบสอบถาม 
 

คําชี้แจง 
 1.แบบสอบถามฉบับนี้จัดทําขึ้นเพื่อทําการเก็บขอมูลในการทําวิทยานพินธเร่ือง ปจจัยที่มี
ผลตอการตัดสินใจเขาสูระบบมาตรฐานการจัดการสิ่งแวดลอม ISO 14001 ของวิสาหกิจขนาดกลาง
และขนาดยอม (SMEs) 
 2.ผูตอบแบบสอบถามฉบับนี้ ไดแก ผูบริหาร หรือผูที่มีตําแหนงระดบัผูจัดการขึ้นไป 
 3.แบบสอบถามฉบับนี้แบงออกเปน 7 ตอน ดังนี ้
  ตอนที่ 1 ขอมูลทั่วไปของผูตอบแบบสอบถาม 
  ตอนที่ 2 ขอมูลทั่วไปของ SMEs 
  ตอนที่ 3 ความจําเปนในการผานการรับรองมาตรฐาน ISO 14001 
  ตอนที่ 4 อุปสรรคที่คาดวาจะเกิดขึน้ในการผานการรับรองมาตรฐาน ISO 14001 
  ตอนที่ 5 ประโยชนที่คาดวาจะไดรับจากการผานการรับรองมาตรฐาน ISO 14001 
  ตอนที่ 6 การตดัสินใจที่จะเขาสูระบบมาตรฐานสิ่งแวดลอม ISO 14001 
  ตอนที่ 7 ขอเสนอแนะ 
 4.โปรดพิจารณาและตอบแบบสอบถามทุกขอตามความเปนจริง ทั้งนี้เพื่อความสมบูรณและ
ถูกตองของการศึกษาวจิัย 
 5.คําตอบและความคิดเหน็ของทานจะถูกสงวนไวเปนความลับ โดยจะใชขอมูลดังกลาวเพื่อ
การทําวิทยานพินธคร้ังนี้เทานั้น 
 6.เมื่อตอบแบบสอบถามเสร็จแลว กรุณาสงกลับทางไปรษณยี โดยไมตองใสซองและติด
แสตมป ซ่ึงสามารถปฏิบัติตามคําแนะนําทางดานหลังของแบบสอบถามชุดนี้ ภายในวันที่ 15 
มีนาคม 2548 
 
          ขอขอบพระคุณอยางสูง 
       นางสาวนิจฌานันท ศรีวิทยา 
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ตอนที่ 1 ขอมูลท่ัวไปของผูตอบแบบสอบถาม 
คําชี้แจง กรุณาเติมคําในชองวาง หรือทําเครื่องหมาย ✓ ลงใน (  ) ตามความเปนจรงิ 
 
เพศ 

(  ) ชาย 
(  ) หญิง 

อายุ…………..ป 
ระดับการศึกษาสูงสุด 

(  ) ต่ํากวาปรญิญาตรี 
(  ) ปริญญาตรี 
(  ) ปริญญาโท 
(  ) สูงกวาปริญญาโท 

สาขาวิชาที่สําเร็จการศึกษา…………………………………………………….. 
ตําแหนงปจจบุัน 

(  ) ผูบริหาร 
(  ) ผูจัดการ 
(  ) อ่ืนๆ 

ระยะเวลาในการดํารงตําแหนงปจจุบัน……………………..ป 
ทานรูจักมาตรฐานระบบการจัดการสิ่งแวดลอม ISO 14001 หรือไม 

(  ) รูจัก 
(  ) ไมรูจัก 

 
ตอนที่ 2 ขอมูลท่ัวไปของ SMEs 
คําชี้แจง กรุณาเติมคําในชองวาง หรือทําเครื่องหมาย ✓ ลงใน (  ) ตามความเปนจรงิ 
 
ประเภทธุรกิจ 

(  ) ยานยนต และช้ินสวน 
(  ) ไฟฟา อิเล็กทรอนิกส และอุปกรณ 

ดําเนินกิจการมานาน………….ป 
จํานวนบุคลากรทั้งหมด……………คน 



Nijchanun  Sriwittaya  Appendix / 112 

เงินลงทุนและผลตอบแทนการลงทุน 
 เงินทุนจดทะเบียน…………………..บาท 
 เงินทุนหมนุเวียน…………….……..บาท 
 มูลคาสินทรัพย…………….………บาท 

ลักษณะของการลงทุน 
(  ) บริษัทของตางประเทศ ระบุ ประเทศ……………………….. 
(  ) บริษัทรวมทุนระหวาคนไทยกับตางประเทศ ระบุ ประเทศ……………………… 
(  ) บริษัทของคนไทย 
(  ) อ่ืนๆ ระบุ 

การสงออกผลิตภัณฑไปยังตางประเทศ 
(  ) มีการสงออก รอยละ………….. 
(  ) ไมมีการสงออก 

ธุรกิจของทานมีนโยบายดานการจัดการทรพัยากรและสิ่งแวดลอมหรือไม 
(  ) มี อยางไร ระบุ………………………………………………………….. 
(  ) ไมมี 

นโยบายดานการจัดการทรัพยากรและสิ่งแวดลอมดังกลาว มีการประชาสัมพันธใหพนักงานทกุฝาย
ทราบหรือไม อยางไร 

(  ) มี อยางไร ระบุ………………………………………………………….. 
(  ) ไมมี 

ธุรกิจของทานมีคาใชจายสําหรับนโยบายดานการจดัการทรัพยากรและสิ่งแวดลอมหรือไม อยางไร 
(  ) ไมมีคาใชจาย 
(  ) จัดสรรเปนงบประมาณเฉพาะ เพื่อการจัดการทรัพยากรและสิ่งแวดลอม คิดเปนรอยละ
……………..ของคาใชจายทั้งหมด 
(  ) ไมมีการจดัสรรงบประมาณเฉพาะ แตรวมอยูในคาใชจายตามปกติ ซ่ึงสามารถประมาณ
ไดเปนรอยละ……………..ของคาใชจายทั้งหมด 
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ตอนที่ 3 ความจําเปนในการผานการรับรองมาตรฐาน ISO 14001 
คําชี้แจง กรุณาทําเครื่องหมาย ✓ ลงในชองที่กําหนดไวตามความเปนจริง 
 
ปจจัยตอไปนีม้ีความจําเปนตอการตัดสินใจเขาสูระบบมาตรฐานสิ่งแวดลอม ISO 14001 หรือไม 

อยางไร 
 

จําเปน ปจจัย 
มาก ปานกลาง นอย 

ไมจําเปน 

17.1 ความตองการของลูกคาปลายทาง     
17.2 กฎหมายและขอกําหนด     
17.3 ความตองการของตลาดโลก     
17.4 ภาพพจนที่ดีตอธุรกิจ     
17.5 ลดตนทุนกระบวนการจัดการ     
17.6 เพิ่มผลกําไรในการประกอบธุรกิจ     
17.7 อ่ืนๆ ระบุ……………………………     
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ตอนที่ 4 อุปสรรคที่คาดวาจะเกิดขึ้นในการผานการรับรองมาตรฐาน ISO 14001 
คําชี้แจง กรุณาทําเครื่องหมาย ✓ ลงในชองที่กําหนดไวตามความเปนจริง 
 
ปจจัยตอไปนีค้าดวาจะเปนอุปสรรคตอการตัดสินใจเขาสูระบบมาตรฐานสิ่งแวดลอม ISO 14001 

หรือไม อยางไร 
 

มีอุปสรรค ปจจัย 
มาก ปานกลาง นอย 

ไมมี 
อุปสรรค 

18.1 ความรวมมือระหวางบคุลากร     
18.2 ขาดผูรับผิดชอบดูแลระบบมาตรฐาน
ภายใน 

    

18.3 ความไมเขาใจระบบมาตรฐาน
ส่ิงแวดลอม ISO 14001 ของบุคลากร 

    

18.4 ผูรับผิดชอบดูแลขาดความรูความเขาใจ
เกี่ยวกับระบบ 

    

18.5 เสียเวลาในการปฏิบัติตามระบบ
มาตรฐานสิ่งแวดลอม ISO 14001 

    

18.6 เสียคาใชจายในการปรบัปรุง
กระบวนการจดัการเพื่อเขาสูระบบ
มาตรฐานสิ่งแวดลอม ISO 14001 

    

18.7 ไมเห็นความจําเปนของระบบ
มาตรฐานสิ่งแวดลอม ISO 14001 

    

18.8 ขาดการสนับสนุนจากผูบริหาร     
18.9 อ่ืนๆ ระบุ……………………………     
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ตอนที่ 5 ประโยชนท่ีคาดวาจะไดรับจากการผานการรับรองมาตรฐาน ISO 14001 
คําชี้แจง กรุณาทําเครื่องหมาย ✓ ลงในชองที่กําหนดไวตามความเปนจริง 
 
ถาไดรับการรับรองมาตรฐานสิ่งแวดลอม ISO 14001 แลวคาดวาจะไดรับประโยชนตอไปนี้หรือไม 

อยางไร 
 

ไดประโยชน ปจจัย 
มาก ปานกลาง นอย 

ไมได
ประโยชน 

19.1 สรางชื่อเสียงและภาพพจนที่ด ี     
19.2 เปนที่ยอมรับของตลาด ไดรับการ
เชื่อถือจากลูกคา 

    

19.3 เพิ่มความสามารถในการแขงขันกับ
คูแขงทางธุรกิจ 

    

19.4 ผลกําไรเพิ่มขึ้นจากยอดขายที่เพิ่มขึ้น     
19.5 ไดรับสิทธิพิเศษดานภาษีและศุลกากร     
19.6 ไดรับความชวยเหลือดานเงินทุน     
19.7 ลดตนทุนการผลิต     
19.8 ส่ิงแวดลอมภายในและรอบขางดีขึ้น     
19.9 บุคลากรมีสุขภาพจิตทีด่ีขึ้น     
19.10 อ่ืนๆ ระบุ……………………………     
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ตอนที่ 6 การตัดสินใจที่จะเขาสูระบบมาตรฐานสิ่งแวดลอม ISO 14001 
คําชี้แจง กรุณาทําเครื่องหมาย ✓ ลงใน (  ) ตามความเปนจริง 
 
ทานตัดสินใจที่จะใหธุรกิจของทานเขาสูระบบมาตรฐานสิ่งแวดลอมหรือไม 

(  ) ไดรับการจดทะเบยีนรับรองมาตรฐานระบบ ISO 14001 แลว 
(  ) อยูระหวางการขอจดทะเบียนรับรองมาตรฐานระบบ ISO 14001 
(  ) อยูระหวางดําเนินการจัดทําระบบ ISO 14001 
(  ) ยังมิไดจดัทําระบบ ISO 14001 แตมีแผนที่จะดําเนินการจัดทําในอนาคตอันใกลนี ้
(  ) ยังมิไดจดัทําระบบ ISO 14001 และยังไมมีกําหนดดาํเนินการ 
(  ) ยังมิไดจดัทําระบบ ISO 14001 และคาดวาจะไมขอรับการจดทะเบยีนแนนอน 

 
ตอนที่ 7 ขอเสนอแนะ 
 
………………………………………………………………………………………………………
………………………………………………………………………………………………………
………………………………………………………………………………………………………
………………………………………………………………………………………………………
………………………………………………………………………………………………………
……………………………………………………………………………………………………… 
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