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 This study evaluated the performance of the environmental management of 

local governments (EMLG) in Thailand and examined the relationship between 

specific management factors (context, input, and process) and output. Data were 

collected by using questionnaires with 385 local governments consisting of 

municipalities and sub-district administration organizations (SAOs) selected by 

multistage sampling and systematic random sampling countrywide. In addition, the 

key informants’ interview, e.g. administrators and officials of local governments, 

located in four regions was done for supporting and explaining quantitative 

results.  

The findings revealed that the performance of the EMLG in Thailand was 

at a moderate level (x̄ = 3.05, SD = .442). The performance of both municipalities 

(urban areas) and SAOs (rural areas) was at a moderate level. However, the mean 

score for the overall performance of municipalities ( x̄ = 3.18, SD = .391) was 

higher than that of the SAOs (x̄ = 3.00, SD = .453). The structural equation model 

(SEM) analysis indicated a significant relationship (R
2 

= 0.88) between the context 

and the output (t-test = 7.59, p < .01) and between the input and the output (t-test 

= 2.07, p < .05). However, the SEM analysis indicated that there was no 

significant relationship between the process and the output (t-test = 0.40,             

p > 0.05).  

This study suggests four strategies for enhancing the performance of the 

EMLG: building a sustainable culture; environmental learning organization (ELO); 



iv 
 

 

decreasing cost and increasing revenue; and precautionary environmental management. 

These four strategies were confirmed by the interviews with representatives from 

three relevant sectors: the central agency, the local government, and the education 

sector. 
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CHAPTER 1  

 

INTRODUCTION 

 

1.1  Background and State of Problem 

 

Decentralization has been an important strategy for achieving development 

goals, providing public services, and pursuing environmental conservation, and it has 

become a dominant theme in the discussion of environmental policies (Wittayapak 

and Vandergeest, 2010: 1). Chapter 28 of Agenda 21 (United Nations Sustainable 

Development, 1992) has become a main concept which promotes local government 

responsibility for environmental management. In line with the decentralization 

process, environmental management has become a main function of local authorities. 

Presently, almost all of developing countries are implementing or another initiating 

decentralization projects and more than sixty countries are undergoing 

decentralization about natural resource (Ribot, 2002 and Becker, 2001 quoted in 

Wittayapak and Vandergeest, 2010: 1).  

Environmental management is a continuous process. International standards 

which was developed by international organization for standardization (ISO) stated 

that environmental management was intended to provide organizations with the 

elements of an effective environmental management system (EMS) (ISO, 2004). The 

EMS can be implemented in many different ways depending on the precise sector or 

activity and the needs perceived by management, but several common operating 

principles of an EMS follow a ‘plan-do-check-act cycle or PDCA Cycle (The 

European Eco-Management and Audit Scheme, 2014). EMS implementation in local 

governments provides opportunities for organization to be able to work more 

efficiently with environmental issues (Emilsson and Hjelm, 2002: 443-448). 

Organizations in possession of EMS perceive impacts well beyond pollution 

abatement and see a critical positive impact on many dimensions of operations 

performance (Melnyk, Sroufe and Calantone, 2003: 329-359). 
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Local government management performance significantly affects the quality 

of life (QOL) of the people that the local government are responsible for regarding 

basic public services, including town planning, provision of social and health services, 

education, water supply, business development, and environmental management 

(United Cities and Local Governments, 2009: 66-67) especially in the present where 

the world is becoming increasingly urbanized. Rapid economic development causes 

environmental degradation, pollution, and also global warming, and therefore the 

environmental management of local government is of high valued for improving the 

QOL of people though good environmental quality. 

Although many local governments are attempting to develop their 

environmental management, they face several problems that affect environmental 

management performance (Lutz and Caldecott, 1996: 159-160; Emilson and Hjelm 

2002: 443-448; Mitchell, 2002: 292-300), such as a lack of clarity of goals, 

inadequate management structure, inadequate access to information, and conditions 

specific to developing countries. Thailand is classified as a developing country in 

South East Asia and has promoted decentralization for more than 80 years since the 

Municipal Administration Act, 1933, was promulgated. Local governments in 

Thailand are important organization for promoting and conservation environmental 

quality because they are close to the people. However, some local governments in 

Thailand face environmental problems that cause various types pollutions, community 

waste and land use problems which in turn affect the QOL of the people (Pollution 

Control Department [PCD], 2013; Regional Environmental Office 4, 2013; Regional 

Environmental Office 11, 2013). 

The evaluation of environmental management is an important measure for 

monitoring, analyzing, and evaluating the EMS of the local governments. The 

evaluation helps check the degree of achievement of the objectives and results of any 

action that has been implemented. Further, the evaluation results help in decision 

making to reduce the problems and enhance the environment management. This study 

suggests ways to enhance the performance of environmental management of local 

government (EMLG) based on the evaluation results of environmental management. 
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1.2  Research Questions 

 

1) To what extent have the local governments in Thailand succeeded in 

environmental management? 

2) What are the factors affecting the performance of environmental 

management of local governments in Thailand? 

3) What are the appropriate strategies for enhancing environmental 

management of local governments in Thailand? 

 

1.3  Rationale 

 

 The health and well-being of people depends on the quality of city 

environment. Therefore, the EMLG should be effective and efficient. Environmental 

management has been becoming a main function of local authorities since the 

decentralization concept began in many countries (Wittayapak and Vandergeest, 

2010: 1). However, some countries, especially developing ones, have faced EMLG 

problems (Lutz and Caldecott, 1996: 159-160; Emilson and Hjelm, 2002: 443-448; 

Mitchell, 2002: 292-300). Currently, many studies have raised concern about 

environmental management, stating that it cannot reach efficiency or focus on 

enhancement through the EMLG (Emilsson and Hjelm, 2002; Lozano and Valles, 

2007: 495-511: 443-448; Noguerio and Ramos, 2014: 20-31; Tung, Baird and Schoch, 

2014: 186-196) because environmental problems affect the QOL of people and also 

affect the image of the country overall.   

 The evaluation of the EMLG is important for local governments because it can 

investigate the critical success factors (CSFs) that determine appropriate strategies for 

enhancing the EMLG, which can help local governments achieve sustainable 

environmental management. Sustainable EMLG can improve the QOL of people 

through good local environmental quality in the long term. Therefore, improving the 

EMLG is an important aspect of encouraging sustainable local development and 

improving the QOL of people in developing countries. 
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1.4  Objectives of the Study 

 

1) To evaluate the performance of environmental management of local 

governments in Thailand. 

2) To investigate the factors affecting the performance of environmental 

management of local governments in Thailand. 

3) To determine the appropriate strategies for enhancing environmental 

management of local governments in Thailand. 

 

1.5  Scope of the Study  

 

 Local governments in this study cover all types of municipalities (city 

municipality, town municipality, and sub-district municipality) and sub-district 

administration organizations (SAO) (large SAO; medium SAO; and small SAO) in 

Thailand (not including the Bangkok metropolitan administration (BMA); the 

city of Pattaya, or the provincial administrative organization (PAO). 

 This study particularly focuses on the EMLG for improving environmental 

management efficiency and for the better and sustainable environmental performance 

of local governments. Besides the performance analysis, this study also investigates 

the factors affecting the performance of the EMLG. Moreover, appropriate strategies 

for enhancing the EMLG are also identified in this study. 

 

1.6  Significances and Expected Results of the Study 

 

1) Knowing the performance of environmental management of local 

governments in Thailand. 

2) Finding the factors affecting the performance of environmental 

management of local governments in Thailand. 

3) Getting the appropriate strategies for enhancing environmental management 

of local governments in Thailand. 



 

CHAPTER 2  

 

LITERATURE REVIEW 

 

 This chapter presents multi-perspectives from studies which are already done 

that relate and provide discussions on the performance of the environmental 

management of local governments (EMLG) in Thailand. This chapter includes: 

decentralization, environmental management, environmental management evaluation, 

strategic planning, balanced scorecard (BSC), and structural equation modeling 

(SEM). 

 

2.1  Decentralization 

 

 Decentralization has been an important strategy for achieving development 

goals, providing public services, and pursuing environmental conservation and it has 

becomes a dominant theme in discussion of environmental policies (Wittayapak and 

Vandergeest, 2010: 1). Decentralization not only improves service delivery by placing 

decisions and implementation closer to citizens, but it also cuts costs and improves 

efficiency by downsizing bureaucracy (Dupar and Badnoch, 2002 quoted in 

Wittayapak and Vandergeest, 2010: 1). Presently, almost all of developing countries 

are implementing or another initiating decentralization projects and more than sixty 

countries are undergoing decentralization about natural resource governance (Ribot, 

2002 and Becker, 2001quoted in Wittayapak and Vandergeest, 2010: 1). Presenting 

the background of decentralization and linking to the environmental responsibility of 

local governments is a focus of this section.  

 

2.1.1  Decentralization Concept 

Decentralization definition was interpreted by many technocrats. Ribot (2002: 

4 quoted in Wittayapak and Vandergeest, 2010: 3) viewed it as “any act in which 

central government formally cedes power to social actors and institutions at lower 
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levels in a political-administrative and territorial hierarchy”. Meinzen-Dick and Knox 

(2001quoted in Wittayapak and Vandergeest, 2010: 3) defined it as “a transfer of both 

decision-making authority and financial responsibility to lower levels of government”. 

Cheema and Rondinelli (1983 quoted in Wittayapak and Vandergeest, 2010: 3) 

looked it as “encompassing a transfer of planning, decision making, or administrative 

authority, from the central government to its field agencies and local administrative 

units, to semiautonomous and parasternal organizations, local governments, and 

NGOs”. Furthermore, Wittayapak and Vandergeest (2010: 3) interpreted decentralization 

as “a more generic term, indicating a change in control of resources from the central 

authority to local communities”. In addition, United Cities and Local Governments 

(2009: 310) viewed it as: 

 

Conceptually decentralization relates to the roles of, and the relation 

between, central and sub-national institutions, whether they are public, 

private or civic. Improved governance will require not only 

strengthened central and local governments but also involvement of 

other actors from civil society organizations and the private sector in 

partnerships with government at all levels 

 

The World Bank Group (2001) explained the decentralization as “the transfer 

of authority and responsibility for public functions from the central government to 

intermediate and local governments or quasi-independent government organizations 

and/or the private sector”. Furthermore, the World Bank Group (2001) introduced that 

different types of decentralization should be distinguished because they have different 

characteristics, policy implications, and conditions for success. 

Therefore, a brief definition of decentralization can be defined as decentralization 

is the transfer of authority and responsibility for public functions from the central 

government to intermediate and local governments that closer to citizens. In 

administration process, it involves many groups that local authorities have to give 

precedence, such as citizens, NGOs, and private sectors. 

From the definition, analyzing related to decentralization will involve various 

sectors. Agrawal and Ribot (1999 quoted in Wittayapak and Vandergeest, 2010: 4) 
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presented for analyzing decentralization processes feature three main components: 

actors, power, and accountability. First, social actors involving in decentralization 

include elected officials, local chiefs, NGOs, powerful individuals or corporate 

bodies, such as cooperatives, communities, and user groups. These actors are 

differentiated in various function; they have different types of power and are 

embedded in different accountability relations that depend on the social, historical, 

and political constitution of power of each actor (Becker, 2001 quoted in Wittayapak 

and Vandergeest, 2010: 4). 

Second, power defined as the capacity to affect the outcomes of decision-

making process. It includes the power to create or modify rules: the power to make 

decisions about how a particular resource or opportunity is to be used; the power to 

implement and ensure compliance; and the power to adjudicate disputes. These 

roughly math up with the trinity of legislative, executive, and judicial powers 

respectively (Wittayapak and Vandergeest, 2010: 4).   

Finally, Agrawal and Ribot (1999 quoted in Wittayapak and Vandergeest, 

2010: 5) considered two kinds of accountability relations: downward and upward.  In 

downward accountability, local people have power or demand service from those who 

are given power to make decisions on their behalf, a kind of balance. In upward 

accountability, the politico-administrative must consider for their actions (Oyono, 

2004 quoted in Wittayapak and Vandergeest, 2010: 5). 

 

2.1.2  Decentralization in Thailand 

The concept of decentralization came to the forefront of public sector reforms 

across the world for several decades and the decentralizing governance in developing 

countries has been the subject of strong debate since that time (Uchimura, 2012: 15). 

Local government is important to the quality of life (QOL) in many societies 

across a wide range of political architectures because of a political body representing 

the interests of resident and as an administrative body capable of providing public 

good and services (Wittayapak and Vandergeest, 2010: 137). Wittayapak and 

Vandergeest (2010: 137) indicated that the local governments provide broad benefits 

more than being just an extension of the central bureaucracy. They help the national 

government’s work done and opportunities available for strengthening local 
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governments. Therefore, over the past several decades, local governments across the 

world have created and transformed reform to public administration and political in 

situations mandates and day-to-day operations (Wittayapak and Vandergeest, 2010: 

137). 

 Table 2.1 presents local government legislations in Thailand (United Cities 

and Local Governments, 2009: 67). Thailand has promoted decentralization for more 

than 80 years since the Municipal Administration Act, 1933, was promulgated.  

 

Table 2.1  Major Local Government Legislations in Thailand 

 

Year Legislation 

1933 Municipal Administration Act 

1985 Bangkok Metropolitan Administration Act 

1991 National Administrative Organization Act 

1997 Constitution: Article 78 Provides for Local Autonomy 

1997 Provincial Administration Organization Act 

1999 Decentralization Plan and Procedures Act 

 

Source:  United Cities and Local Goverments, 2009: 67. 

 

Section 16 and 17 in chapter 2, determination of powers and duties in public 

services system, of the Determining Plan and Process of Decentralization to Local 

Government Organization Act, B.E. 2542 (A.D. 1999) empowers to local governments 

to have power to systematize the public services for the benefit of local communities, 

such as planning, waste, and wastewater management,  see Table 2.2. 

The presentation in Table 2.2 is divided into two columns, municipality, the 

city of Pattaya, sub-district administration organization (SAO), and provincial 

administrative organization (PAO). The comparison found that the PAO have a large 

scope of powers and duties in public services and have a responsibility to enhance, 

coordinate and co-cooperation which other local organizations in development of 

localities. The another side, municipality, the city of Pattaya, and SAO, is operation 

sectors that closer to local community than that of the PAO for providing public 

services and public hearing. 
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Table 2.2  Powers and Duties in Public Services System of Local Governments in 

 Thailand 

 

Municipality, the city of Pattaya and Sub-district 

administration organization (SAO) 

Provincial administrative organization  

(PAO) 

1.  Establish local self-development plan 1.  Establish local self-development plan and coordinate to 

 establish provincial development plan according to the 

 rules determined by the Council of Minister 

2.  Provide and maintain land route, water route and 

 water drainage 

2.  Enhance other local government organizations in 

 development of  localities 

3.  Provide and control of market, wharf, pier and 

 parking 

3. Coordinate and co-operate with other local government 

 organization in performing duties 

4.  Public utility and other contractions 4. Allocate money, which is prescribed by law, this must 

 be allotted to other local government organizations 

5.  Public assistance 5. Protect and preserve forestry, land, nature resources, 

 and environment 

6.  Promote, train and carry on occupations 6. Provide education 

7.  Commerce and investment support 7. Enhance democracy, equality, rights and freedom of 

 people 

8.  Promote tourism 8.  Enhance the participation of people in development of 

 local organizations 

9.  Provide education 9. Enhance appropriate technology development 

10.  Social welfare and develop the life quality of 

 children, women, old people, and disadvantaged 

 people 

10. Establish and maintain common waste water treatment 

 system 

11. Conserve local arts, custom, knowledge, and good 

 cultures 

11. Waste management system in common 

12. Improve the slum areas and arrange for housing 12. Manage the environment and other pollutions 

13. Provide and maintain the recreational areas 13. Manage and maintain the land route and water route 

 stations 

14.  Enhance athletic sports 14. Promote tourism 

15.  Enhance democracy equality, rights, and freedom of 

 people 

15. Commerce and investment support and operate 

 business alone or join with other people or from the 

 syndicate 

16. Enhance the participation of people in development 

 of local organizations 

16. Construct and maintain land route and water route 

 connected between other local government 

 organizations 

17.  Keep clean and keep the city in perfect order 17. Establish and maintain central market 

18.  Waste management system including waste water 18. Enhance athletic sports, local custom, and good 

 cultures 

19.  Public health, family sanitation, and health care 19.  Provide provincial hospitals, health care, prevention, 

 and control of communicable diseases 

20.  Provide and control the cemetery and cremation 20. Establish museums and archives 
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Table 2.2  (Continued) 

 

 

Municipality, the city of Pattaya and Sub-district 

administration organization (SAO) 

Provincial administrative organization  

(PAO) 

21.  Control of livestock farming 21. Mass transportation and traffic engineering 

22.  Provide and control of animal slaughter 22. Prevent and alleviate of public dangers 

23.  Security measures, public order, sanitary, theatre, and 

 other public places 

23. Provide provincial order system 

24.  Provide, maintain, and benefit taking from forestry, 

 land, natural resources, and environment 

24. Perform any activities which are under the powers and 

 duties of other local government organizations in the 

 localities and that activities are appropriate to precede 

 with other local government organizations or 

 proceeded by PAO, thus, according to the notifications 

 of the committee. 

25.  City plan 25. Enhance or support public sector or other local 

 administrative organizations in development of local 

 organization 

26.  Transportation and traffic engineering 26. Deliver services to private sector, public sector, 

 governmental agencies, stare enterprises or other local 

 administrative organizations 

27.  Preserve public places 27. Social welfare and develop the life quality of children 

 women, old people and disadvantaged people 

28.  Control of structures 28. Proceed ant activities, determined in this Act or 

 prescribed in other laws, as powers and duties of 

 Provincial Administrative  Organization 

29.  Prevent and alleviate of public dangers 29. Other activities which are beneficial to the public in 

 localities according to the notifications of the 

 committee 

30.  The public order, promote and support the prevention 

 and security measures of life and properties 

 

31. Other activities for the benefit of local 

 communities announced by the committee 

 

 

Source:  The Act on Determining Plan and Process of Decentralization to Local 

 Government Organization, B.E. 2542. 

 

 A study of the United Cities and Local Governments (2009: 66-67) presented 

that local governments in the selected countries of the Asia-Pacific region had 

multiple roles to operate, such as governance planning, community development, 

service delivery, and regulation. Table 2.3 presents a profile of the functions that are 

the responsibility of local governments. 
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Table 2.3  Services Delivered by the Local Governments in the Asia-Pacific Region 

 

Countries Planning Basic 

education 

Basic 

social 

welfare 

Basic 

health 

services 

Water 

supply 

Electr

i-city 

Public 

transport 

Business 

development 

support 

Australia Yes No No No Yes No Yes Yes 

China Yes Yes Yes Yes Yes Yes No Yes 

India Yes Yes No Yes Yes No Yes Yes 

Indonesia Yes Yes Yes Yes Yes No Yes Yes 

Japan Yes Yes Yes Yes Yes No Yes Yes 

Malaysia Yes No No No Yes No Yes Yes 

New Zealand Yes No No No Yes No Yes Yes 

Pakistan  Yes Yes Yes Yes Yes No Yes Yes 

Philippines Yes No Yes Yes Yes No No Yes 

Korea, Rep. of Yes Yes Yes Yes Yes No Yes Yes 

Thailand Yes Yes Yes No Yes No Yes Yes 

Vietnam Yes Yes Yes Yes Yes No Yes Yes 

 

Source:  United Cities and Local Governments, 2009: 67. 

 

From Table 2.3, generally all countries have decentralized some basic services 

(e.g. planning, education, social welfare, health services, water supply, and transport) 

to local level and Thailand has decentralized almost of basic services but excepted 

basic health services and electricity that are the responsibility of central government. 

However, in 2001 Thailand has started to transfer some health services from central 

government to local governments (Ministry of Public Health, 2001).  

 Moreover, the United Cities and Local Governments (2009: 67) also presented 

institutional and policy frameworks for recruitment processes and human resource 

development at the local level in Thailand. Strong central government controled 

staffing regime (public or private law and career or job positions) relaxed with recent 

rapid evolution of personnel responsibility to local government. For the recruitment 

procedure, especially for a high level position, central government set broad national 

standards for recruiting, hiring, and setting salaries and benefits in local governments. 

Personnel decisions are now largely under the power of local executives. 

Furthermore, institutional arrangements for training staff of local governments control 

by of central government and provincial responsibility (United Cities and Local 

Governments, 2009: 67).  



12 

 Presently, Thailand have four type of local government which consist: PAO, 

municipality, SAO, and a special form of local government (Bangkok metropolitan 

administration (BMA) and the city of Pattaya) (Department of Local Administration 

[DLA], 2014). Table 2.4 presents more detail by adding the subcategory of 

municipality and number each type of local governments in Thailand.  

 

Table 2.4  Number of Local Government Organizations in Thailand 

 

No. Organization Unit 

1 Provincial administrative organization (PAO)  76 

2 Municipality 2,440 

City municipality 30 

Town municipality 176 

Sub-district municipality 2,234 

3 Sub-district administrative organization (SAO) 5,335 

4 A special form of local government  2 

  Bangkok metropolitan administration (BMA) 1 

 The city of Pattaya 1 

Total 7,853 

 

Source:  DLA, 2014.  

 

 As shown in Table 2.4, in 2014 Thailand had 7,853 local governments. The 

majority were SAO (5,335 SAOs) followed by municipality (2,440 municipalities). 

Sub-district municipality was the highest number among the subcategory of 

municipality (2,234 sub-district municipalities).  

 

2.1.3   Environmental Responsibility of Local Governments 

 Agenda 21 is a comprehensive plan of action to be taken globally, nationally, and 

locally by organizations of the United Nations System Governments and major groups in 

every area in which human impacts on the environment (Division for Sustainable 

Development, United Nations Department of Economic and Social Affairs (UN DESA), 
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n.d.). Agenda 21 becomes a main concept of local government responsibility in 

environmental management.  

 Agenda 21-Chapter 28 (United Nations Sustainable Development, 1992), 

Local authorities’ initiatives in support of agenda 21, programme area stated: 

 

Because so many of the problems and solutions being addressed by 

Agenda 21 have their roots in local activities, the participation and 

cooperation of local authorities will be a determining factor in fulfilling 

its objectives. Local authorities construct, operate and maintain 

economic, social and environmental infrastructure, oversee planning 

process, establish local environmental policies and regulations, and 

assist in implementing national and subnational environmental policies. 

As the level of governance closest to the people, they play a vital role in 

educating, mobilizing, and responding to the public to promote 

sustainable development. 

 

 The International Council for Local Environmental Initiatives (ICLEI) 

operated to ensure that Local Agenda 21 adopted widely (Dodman, Barry and 

McGranahan, 2013: 17). 

 Their planning guide (ICLEI, 1996 quoted in Dodman et al., 2013: 17) 

described Local Agenda 21 that not only put environmental aspect in the city plan, but 

it covered a cooperation of stakeholders in the planning process and worked through 

partnerships. Dodman et al. (2013: 17) stated that many countries developed their 

policies followed the Local Agenda 21, to support their local governments in 

addressing the new sustainable development agenda. For example, local governments 

in Sweden increased interest in voluntary environmental commitments in order to 

decrease the negative of environmental impacts and to further the process of 

sustainable development (Brundin and Eckerberg, 1999 quoted in Emilsson and 

Hjelm, 2002: 443). 

 Local governments in Thailand are important organizations for promoting and 

conserving environmental quality because they are close to the people. They 

understand real problems and the most feasible solutions (Amnad Wongbandit, 2014: 
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610). Promoting and conservation environmental quality laws in Thailand empower 

of local governments to implement. For example, the Enhancement and Conservation 

of National Environmental Quality Act, B.E. 2535 (A.D. 1992), section 60, assign the 

local official in the locality designated as the pollution control area pursuant, prepare, 

and submit an action plan for reduction and eradication of pollution in such area to the 

province governor in order to incorporate such plan into the province action plan for 

quality management. Moreover, section 77 assigns the local authority to make 

provision for the services of central wastewater treatment or central waste disposal 

facilities.  

 The Public Health Act, B.E. 2535 (A.D. 1992), empowers local governments 

to manage various environmental problems, such as to manage solid waste (section 

20), to forbid any person to cause a nuisance n a public place or way or private place 

and also to abate nuisance (section 26), to control a business detrimental to health 

(section 32). The Building Control Act, B.E. 2522 (A.D. 1979), empowers local 

government to have power to determine the various local ordinances, such as to have 

the power to prohibit its publication in adaptation, construction and demolition, 

removal or change of use of buildings in the area temporarily (section 13). 
 Furthermore, local government legislations also empower local governments 

to manage and solve environment problems in their responsible areas. For example, 

section 45 of the Provincial Administrative Organization Act, B.E. 2540 (A.D. 1997), 

assigns PAO cooperation with other local governments to protect, manage, and 

conserve natural resource and environment. The Municipal act B.E. 2496, section 50, 

assigns municipality responsible in maintenance land and water way, cleanliness of 

the road corridors and public area, and waste and sewage management and section 51 

assigns municipality responsible in water supply and drainage both the supply and 

maintenance. Section 67 of the Sub-district Council and Sub-district Administrative 

Organization Act, B.E. 2537 assigns SAO to supply and maintain land and water way, 

cleanliness of the road, corridors and public area, waste and sewage management, and 

protect, manage, and conserve natural resource and environment.  

 The standard for environmental management for local governments in 

Thailand (DLA, n.d.: 71-90), which developed based on the involving laws, decide 

that the mission of local government consists: environmental management; 
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environmental impact assessment; environmental quality monitoring; environmental 

activity controlling; environmental study; solid waste management; infectious waste 

management; excreta management; toxic waste management; noise pollution; 

wastewater management; air pollution management; visual pollution management; 

soil pollution management; health promoting; land use management; water source 

management; city planning; and industrial estates. 

 After discussed how decentralization and local government relate with 

environmental management, next section will present how local governments operate 

environmental management at local level.  

 

2.2  Environmental Management  

 

2.2.1  Environmental Management System (EMS) 

Regarding environmental management, an environmental management system 

(EMS) is the international standard specifying the requirements for an environmental 

management system to enable an organization to develop and implement policy and 

objectives, which take into account legal requirements and information about 

significant environmental aspects (ISO, 2004). It is intended to be applied to all types 

and sizes of organizations and to accommodate diverse geographical, cultural, and 

social conditions (ISO, 2004). These operating principles of an EMS follow a ‘Plan-

Do-Check-Act Cycle’ (PDCA cycle). The basis of the approach is showed in Figure 2.1.  
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Figure 2.1  Environmental Management System Model for the International Standard 

Source:  ISO, 2004. 

 

 Table 2.5 presents operating principles of the EMS that start from plan stage to 

act stage together with description of each stage. Figure 2.2 shows an association and 

the key components of each stage.   

 

Table 2.5  Operating Principles of Environmental Management System (EMS) 

 

Stage Description principles 

Plan Establish an environmental policy including objectives and targets. 

Do Implement organizational structure, allocate resources and assign 

responsibilities to achieve set objectives and targets. Also, establish 

training and communication procedures to implement set objectives and 

targets successfully. 

Check Collect, analyze, monitor and measure retrieved information and results 

(against planned objectives and targets). Check results through audits. 

Act Review and evaluate environmental performance and correct and/or 

improve environmental policy including objectives and targets, as well 

as organizational structure, procedures and processes in order to 

continuously improve environmental performance. 

 

Source:  The European Eco-Management and Audit Scheme, 2014. 
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Figure 2.2  Plan-Do-Check-Act Cycle (PDCA Cycle) 

Source:  The European Eco-Management and Audit Scheme, 2014. 

 

Environmental management following the PDCA cycle would be beneficial to 

local governments by creating better opportunities to work more efficiently regarding 

environmental issues, decreasing the negative environmental impact, and saving 

natural resources (Emilsson and Hjelm, 2002). Moreover, it also helps organization 

perceived impacts pollution abatement and find a critical positive impact on many 

dimensions of operations performance (Melnyk et al., 2003: 329-359). 

Tung et al., 2014: 186-196) studied the relationship between organizational 

factors and the effectiveness of environmental management. The findings highlighted 

the significance of the effectiveness of environmental management processes as a 

mediator of the relationship between organizational factors (top management support, 

training, employee participation, and teamwork) and the effectiveness of 

environmental management. 

Table 2.6 presents further benefits from implementing the EMS in comparison 

with traditional environmental experiences which be presented by Lozano and Valles 

(2007: 495-511).  
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Table 2.6  Present Additional Benefits from Implementing an EMS in Comparison 

 with Traditional Environmental Experiences 

 

Challenges for the 

rural world 

Traditional approach Benefits of the experience 

Use of natural resources 

and landscape 

Focused on the environment 

without direct implication of 

producers 

 

Exploitation of natural resources 

without bearing in mind their 

renovation 

 

Management of spaces restricted 

to protection rules that may 

cause rejection by the 

population 

Participation of local 

socioeconomic agents 

 

 

Rationalization of the use and 

recycling of resources  

(water and energy) 

 

Higher value of the landscape and 

architectural patrimony 

 

 

Initiatives of voluntary 

environmental limitations agreed 

with the population 

 

Education and 

environment 

Absence of an environmental 

deep understanding and 

formation 

Diffusion among the population of 

different messages for a better 

environmental understanding 

 

Formation in environmental issues 

 

Economic opportunities 

and environment 

 New future economic opportunities 

based on the ecological concept 

(ecological agriculture, ecological 

tourism, renewable energy, etc.) 

 

Source:  Lozano and Valles, 2007: 500. 

 

Moreover, the requirements for the EMS are in considerations for certifiable 

standard providing of ISO 14001:2004. It was used worldwide by large and small 

organizations, both in public and private sectors (The European Eco-Management and 

Audit Scheme, 2014). In the research of Wee and Quazi (2005: 110), they found a 

difference in the average performance measures score between ISO 14000 certified 

and non-certified organizations. Therefore, the proposition that ISO 14000 certified 

firms score higher than non-certified firms based upon the performance measures 

developed is established. 
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The EMS can help organizations achieve sustainable goals through operating 

principles PDCA Cycle. However, to improve environmental management of local 

governments, other approaches and tools, are also needed.  

 

2.2.2 Environmental Management Approaches and Tools 

 Cities Alliance, Local Governments for Sustainability (ICLEI) and United 

Nations Environment Programme (UNEP) (2007: 20-31) presented the instruments 

for the city using to integrate the environment into planning and management.  The 

instruments include policy instruments, process instruments, planning instruments, 

and management instruments. Policy instruments provide guiding principles for city 

decision makers. Process instruments give ways of doing something, steps that can be 

taken to reach a desired goal. Planning instruments offer a variety of methods by 

which city development plans can be developed and implemented. Management 

instruments provide tools to direct and administer city planning decisions (Alliance, 

ICLEI and UNEP, 2007: 20-31). 

 2.2.2.1  Policy Instruments 

 This section presents four main categories of policy instruments that 

are available to cities which include: regulatory instrument, information instrument, 

voluntary instrument, and economic instrument (Alliance et al., 2007: 20-24). 

 1)  Regulatory Instruments 

 Regulatory instruments, specifically laws and regulations, are 

useful for improvement in environmental performance. It helps to change behavior of 

people to appropriate for local environmental conditions. Regulatory instruments 

include use of resources and toxic substances through bans, controls on emissions, 

activities, quotas and licensing, permits, controls on the choice of technology, and 

standards for the environmental performance of technology (Alliance et al., 2007: 20-

24).  

 Regulatory instruments can also include mandatory environmental 

audits, extended producer responsibility, a range of mandatory environmental 

management standards labeling or product standards, mandatory environmental, 

mandatory training or operator licensing. Finally, economic regulation that promotes 

competitive markets can also have a significant environmental impact (Alliance et al., 

2007: 20-24).  
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 Hild and Hristovski (2010: 115-124) introduced that it is 

necessary for the local governments and central governments to create ample laws, 

local regulations, and bylaws, that will allow for independent controls. These 

regulations should have provisions allowing for disciplinary actions to be commenced 

by the independent controls against members of the local government administration 

who are involved in activities associated with inappropriate activities and 

misappropriation of funds (Hristovski et al., 2010: 115-124). 

 2)  Voluntary Instruments 

 Voluntary approaches in environmental policies include 

agreements on environmental performance negotiated with private sector in which 

firms can volunteer to participate. It works best where people already have an 

incentive to change their behavior. Just bringing different players in the city together 

and helping them agree to common aims may be enough to change environmental 

behavior of people (Cities Alliance et al., 2007: 20-24). 

 Arimura, Hibiki and Katayama (2008: 281-295) studied the 

effects of implementation of ISO 14001. Their examined three areas of impacts, 

natural resource use, solid waste generation, and wastewater effluent. The study found 

that the effectiveness of ISO was considered in relation to environmental regulation. 

The finding suggested that governments can use command and control and voluntary 

approaches concurrently. However, the effectiveness of the voluntary approach needs 

to be considered in relation to regulations.  

 Tatoglu, Bayraktar, Sahadev, Demirbag and Glaister (2014: 

536-548) studied the determinants of voluntary environmental management practices 

(VEMPs) of MNE subsidiaries operating in Turkey. The findings presented that the 

data support the positive and significant effects of the factors (stakeholder pressure, 

perceived polluting potential, and customer focus) on the adoption of VEMPs. 

 Nishitani, Kaneko, Fujii and Komatsu (2012: 121-130) 

analyzed whether a firm’s voluntary implementation of the EMS simultaneously 

reduces its environmental impacts and improves its productivity. They found 

empirical support for the view that the implementation of the EMS simultaneously 

reduces environmental impacts and improves productivity, and that a reduction in 

environmental impacts also improves productivity 
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 United Nations Environment Programme (UNEP) (n.d.) 

suggested that economic instruments should be used to enhance better practices and 

avoid harmful ones. Economic instruments can include taxes or charges on emissions 

or products. Economic instruments for environmental protection are policy 

approaches that encourage behavior changes through their impact on market signals 

rather than through explicit directives regarding pollution control levels or methods or 

resource use. Economic instruments have a number of benefits compared to other 

measures. They can allow internalization of environmental costs, in line with the 

polluter pays principle (PPP), and give polluters flexibility in the way they respond 

(UNEP, n.d.). 

 At the 2012 Rio+20 conference, green economy in the context 

of sustainable development and poverty eradication was recognized as a tool for 

achieving social, economic, and environmental sustainable development (UNEP, 

n.d.). 

 4)  Information Instruments 

 Information instruments can include public disclosure 

requirements, awareness or education campaigns, training, research, and development, 

written, internet or face to face advice. The instruments may positively affect 

environmental quality by allowing people to make better informed choices. Some 

cities have set up environmental information offices for providing the general public 

with information on environmental issues (Alliance et al., 2007: 20-24). Hristovski et al. 

(2010: 115-124) introduced that it should also provide information necessary to create 

a strategy for development of a new environmental management framework for 

environmental protection and education necessary to sustain the EMS with competent 

environmental professionals. 

 2.2.2.2 Process Instruments 

 Presently, city planning processes take many forms and shapes, such as 

from the top down and centralized to the highly participatory (Alliance et al., 2007: 

24-27).  

 1)  Visioning 

 A visioning conference is the method to bring all stakeholder 

groups to produce a local vision together. There are many advantages of visioning 
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conference, such as awareness rising. The public is motivated to become involved.    

A sense of identity is fostered within the city and basis for conflict resolution is 

established. People view is valued and partnerships are formed that can assist 

implementation (Alliance et al., 2007: 24-27). 

 2)  Baseline Studies 

 Baseline studies are an analysis of current situation of the 

areas to identify the starting points for a program or project. The baseline study helps 

stakeholders to work together and focuses minds on what needs to be conserved. 

Moreover, it also helps to make a list of environmental problems and issues, which 

should be compiled and issues that stakeholders feel should be resolved to protect 

community assets or to create a better living environment in the longer term (Cities 

Alliance et al., 2007: 24-27). For example, the Land Policy Branch, Ministry of 

Environment, Lands and Parks (MELP) of British Columbia, Canada used 

environmental risk management (ERA) to identify risk reduction strategies (Ministry 

of Environment, Lands and Parks [MELP], 2000: 10-11).  

 Recently, the third revision of this standard, called EMAS III 

(EMAS-Eco-Management and Audit Scheme), was published by the European 

Commission as Regulation N. 1221 (European Commission, 2009 quoted in 

Petrosillo, Marco, Botta and Comogolio, 2012: 263-274). EMAS III introduces some 

novelties in terms of core performance indicators, and environmental aspects that 

must be taken into account, such as energy efficiency, water use, waste production, air 

pollution, and biodiversity. EMAS is more rigorous than ISO 14001 in the analysis of 

environmental aspects and requires organizations to issue an environmental statement 

with the aim of providing validated information to the public. Furthermore, during the 

registration phase, the organization is subject to an institutional control by a National 

Competent Body (Petrosillo et al., 2012: 263-274 and Marazza, Bandini and Contin, 

2010: 168-179). 

 3)  Participatory Methods 

 People are direct users of the city environment and they have 

firsthand experience of environmental challenges. Therefore, public participation is 

important in integrating environmental considerations into local planning and 

management. Public support is essential in ensuring that environmental action plans 



23 

are workable. This is greatly enhanced through people involvement in the decision 

making process (Alliance et al., 2007: 24-27). 

 Raymond, Fazey, Reed, Stringer, Robinson and Evely (2010: 

1766-1777) introduced the way for integrating local knowledge for environmental 

management. These include: (1) identification of the different epistemological beliefs 

of people; (2) engagement of different knowledge, including how the knowledge 

integration method established different ways; (3) evaluation how the knowledge 

integration mechanisms and processes supported learning and shared understanding; 

and (4) level of application of knowledge integration outputs by multiple stakeholders 

during the process and after process completion. 

 Public and stakeholder participation in environmental planning 

is assumed to enhance effectiveness through improving the environmental quality of 

decisions and enhancing implementation (Drazkiewicz, Challies and Newig, 2015: 

211). Drazkiewicz et al. (2015: 211) studied four cases of decision-making processes 

in local environmental planning in Germany and they concluded that, given the 

significance of context and surprises, planners and process organizers must be open to 

different pathways to the successful conclusion of participatory planning processes. 

 2.2.2.3 Planning Instruments 

 Process and planning instruments are related with specialized planning 

instruments that often providing key support to the planning process. These include 

(Alliance et al., 2007: 27-30): 

 1)  Environmental Profile  

 An environmental profile is a city planning tool which focuses 

on the city environment. The instrument provides a common understanding of how a 

economic sectors of the cities interact with the environment in terms of resources and 

hazards. Moreover, it provides information about the institutional framework 

management systems of the cities. In addition, an environmental profile helps both to 

identify and mobilize local stakeholders with interests in development and the 

environment (UN-HABITAT and UNEP, 1999 quoted in Alliance et al., 2007: 27). 

 2)  SWOT Analysis 

 A SWOT (strengths, weaknesses, opportunities, and threats 

analyses) is an assessment of internal strengths and weaknesses (within the control of 
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the city administration) and external opportunities and threats (outside the jurisdiction 

and therefore not controlled of the city administration). The SWOT analysis is helpful 

in describing the benefits of the environment and can be used to support different 

stages of the strategic planning process (Alliance et al., 2007: 28). Table 2.7 presents 

internal and external factors in the environmental analysis. 

 

Table 2.7  Internal and External Factors in the Environmental Analysis  

 

Internal factors External factors 

- Resources, including people, 

management, natural and man-

made assets, economic resources, 

and information 

- The present strategy of the city 

administration or one of its 

departments 

- Policy consensus within the city 

council 

- The ability and capacity of the city 

administration to implement 

policies 

- The level of autonomous funding 

and thus the extent of local 

discretion to take action 

- Resource constraints, such as 

the availability of energy at 

affordable prices 

- Forces such as the political 

balance of power at the 

provincial or national levels 

- Institutional arrangements or 

private activities outside the 

control of the city 

administration 

- Public support or opposition 

- Legal mandates 

 

Source:  Alliance et al., 2007: 28. 

 

 The basis of the SWOT analysis can use to analyze the 

consequences of implementing the EMS within the context of local public 

administrations (Lozano and Valles, 2007: 495-511). Lozano and Valles (2007: 495-

511) advised that we can establish the influence of the EMS on local administration 
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activities from both economic and environmental points of view by the SWOT matrix 

analysis. Using SWOT analysis the EMS of local has taken advantage of the derived 

opportunities, weaknesses have been corrected, strengths have been improved, and 

threats have been decreased (Lozano and Valles, 2007: 495-511). 

 3)  Monitoring Systems and Indicators 

 Effective monitoring is key to strategic planning. It is a 

essential management tool which empower cities to keep track of progress in 

implementing a plan to manage city change (Alliance, 2005 quoted in Alliance et al., 

2007: 29). Monitoring is time consuming, as it involves data collection, analysis, and 

reporting. 

 Indicators must relate directly to the social, economic, and 

environmental objectives of the local planning strategy, which derive from the views 

of local stakeholders and the city vision. An indicator is derived from an objective. 

They are used to track progress towards a target relative to an initial baseline 

measurement. A target must be achievable, include a time element, be measurable, 

and have the active support of local stakeholders (Alliance et al., 2007: 29).

 Petrosillo et al. (2012: 263-274) presented proposed indicators 

cover each of the environmental aspects in local authorities: use of electricity; use of 

fuels; waste production and management; use and contamination of land; total 

consumption of office supplies per employee; emission to air; releases to water; use of 

water; use of raw materials; local issued; environmental incident; and effects on 

biodiversity. 

 4)  Strategic Environmental Assessment 

 Strategic environmental assessment (SEA) is the process by 

which environmental considerations are required to be fully integrated into the 

preparation of policy, plans, and programmers. The SEAs are best conducted as early 

as possible in the development strategy planning process, while the strategy is still in 

early draft stage (Alliance et al., 2007: 29-30).  

 Presently, the Kyiv (SEA) Protocol, now in force, requires its 

parties to evaluate the environmental consequences of their official draft plans and 

programmes. The protocol was adopted by an extraordinary meeting of the parties to 

the Espoo Convention, held on 21 May 2003 during the Ministerial 'Environment for 
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Europe Conference (Kyiv). The SEA is undertaken much earlier in the decision 

making process than project environmental impact assessment (EIA).  Therefore, it is 

seen as a key tool for sustainable development. The protocol also provides for 

extensive public participation in government decision making in various development 

sectors (United Nation Economic Commission for Europe, n.d). 

 2.2.2.4  Management Instruments 

 Management instruments are used to direct manage planning decisions 

(Alliance et al., 2007: 30). For example, environmental budgets and audits, the 

environmental budget, are based on environmental indicators measured in physical 

quantities. Environmental budgeting goes hand in hand with environmental auditing 

(Alliance et al., 2007: 30). 

  Aside from environmental management approach and tools, the 

various critical factors on environmental practices proposed by different researchers 

(Nogueiro and Ramos, 2014: 20-31; Tung et al., 2014: 189-196; Wee and Quazi, 

2005: 109). Wee and Quazi (2005: 109-110) presented a set of seven critical factors 

of environment and performance measures: top management to environmental 

management, total involvement of employees, training, green product and process 

design, supplier management and information management. Mostert (2015: 123-131) 

presented the twelve principles for allocating responsibilities in environmental 

management, as shows in Table 2.8. These principles point to fundamental tensions in 

environmental management and sometimes conflict with each other. He stated that at 

the same time they may help to resolve conflicts by providing common points of 

reference that are independent from the often confliction interests of the discussants 

(Mostert, 2015: 123-131). 

 

Table 2.8  Overview of Principle for the Allocation of Responsibilities 

 

Twelve principles Responsibilities 

1.  Capacity Responsibility for specific tasks should be given to actors that 

possess or can develop the resources needed to perform these 

tasks well. 

2.  Lowest social costs Total cost for society should be minimized. 
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Table 2.8  (Continued)  

 

Twelve principles Responsibilities 

3.  Causation Those causing a problem should be (financially) responsible 

for its solution. 

4.  Interest Those with an interest in a management task should be 

(financially) responsible for this task. 

5.  Scale The management scale should match as much as possible the 

scale of the management issues. 

6.  Subsidiarity Tasks should be performed at the lowest possible level. 

7.  Structural integration Responsibilities for closely related tasks should be combined in 

one hand. 

8.  Separation Tasks should be allocated to different actors if system of 

“checks and balances” is needed, for instance to prevent that 

specific interest are overlooked. 

9. Solidarity The risks and burdens that the members of a group have to face 

or carry should be shared by the group as a whole. 

10. Transparency The allocation of responsibilities should be clear. 

11.  Stability (but not 

 standstill) 

The allocation of responsibilities should not change too often, 

but it should be adapted to changing circumstances. 

12. Acquired rights Acquired rights not acquired wrongs should be respected and if 

necessary compensation should be offered.  

 

Source:  Mostert, 2015: 123-131. 

 

The new practices and public policies need to be adopted to invert the 

current trend (Nogueiro and Ramos, 2014: 20), such as the EMS, coordinating 

structure, staff and training, environmental auditing, environmental and sustainability 

indicators, green purchasing, ECO XXI award, and Local Agenda 21 (LA21). 

Moreover, environmental technologies should be also considered. Jorgensen and 

Nielsen (2012: 104-109) said that environmental technology and ecological 

engineering is important tools to solve environmental problems. However, there is a 

significant association between municipality size and the integration of several 
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environmental practices which the possibility that larger local governments have 

greater chances related to resources, willingness or ability to adopt environmental 

practices (Nogueiro and Ramos, 2014: 29). 

 

2.2.3   Environmental Management Goal 

In resource and environmental management recently, sustainable development 

is the core or centerpiece for desirable future state (Mitchell, 2002: 72). Sustainable 

development was popularized in the our common future prepared report by the World 

Commission on Environment and Development, 1987. The terms of reference to 

conduct an inquiry and prepare a report to provide a global agenda for change in 1983  

from the General Assembly of the United Nations were: 1) to propose long-term 

environmental strategies for achieving sustainable development by the year 2000 and 

2) to identify how relations among people, resources, environment, and development 

could be incorporated into national and international policies. The commission 

included representatives from developed and developing countries and held public 

meetings in various countries around the world (Mitchell, 2002: 72). 

Following the publication of our common future, considerable effort has been 

devoted to developing principles for sustainable development. The result was that no 

generic model could be established because of economic and social systems and 

ecological conditions vary greatly among countries. Therefore, each nation would 

have to work out what was appropriate for its context, conditions, needs, and 

opportunities (Mitchell, 2002: 72). 

Although these challenges in developing generic principle, it is helpful to 

identify general guidelines, which then can be modified for the conditions of a time 

and place (Mitchell, 2002: 72). Table 2.9 provides one set of guidelines or principles. 

They represent one of the earlier systematic attempts to identify the sustainable 

society characteristics. 
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Table 2.9  The Principle of Sustainability 

 

The sustainable society characteristics 

A. Environmental/ecological principle 

1. Protect life support systems. 

2. Protect and enhance biotic diversity. 

3. Maintain or enhance integrity of ecosystems, and develop and implement rehabilitative 

measures for badly degraded ecosystems 

4. Develop and implement preventive and adaptive strategies to respond to the threat of global 

ecological change. 

B. Socio-political principles 

B1. From environmental/ecological constraint 

1. Keep the physical scale of human activity below the total carrying capacity of the planetary 

biosphere. 

2. Recognize the environmental costs of human activities; develop methods to minimize energy 

and material use per unit of economic activity; reduced noxious emission; decontaminate and 

rehabilitate degraded ecosystem. 

3. Ensure socio-political and economic equity in the transition to a more sustainable society. 

4. Incorporate environmental concerns more directly and extensively into the political decision 

making process. 

5. Ensure increased public involvement in the development, interpretation and implementation of 

sustainable development concepts. 

6. Link political activity more directly to actual environmental experience through reallocation of 

political power to more environmentally meaningful jurisdictions 

B2. From socio-political criteria 

1. Establish an open, accessible political process that puts effective decision-making power at the 

level of the government closet to the situation and the lives of the people affected by a decision. 

2. Ensure people are free from extreme want and from vulnerability to economic system. 

3. Ensure people can participate creative and self-directly in the political and economic system.  

4. Ensure a minimum level of equality and social justice, including equality to realize one’s full 

human potential, recourse to an open and just legal system, freedom from political repression, 

access to high-quality education, effective access to information, and freedom of religion speech 

and assembly.  

 

Source:  Robinson et al. 1990: 44 quoted in Mitchell, 2002: 76. 
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On September 25
th

 2015, 193 countries, included Thailand, of the UN General 

Assembly adopted the 2030 development agenda titled transforming our world, the 

2030 Agenda for Sustainable Development. Each goal has specific targets to be 

achieved over the next 15 years. All countries and all stakeholders, acting in 

collaborative partnership, will implement this plan. The 17 sustainable development 

goals (SDGs) and 169 targets demonstrate the scale and ambition of this new 

universal Agenda. The SDGs aims to build on the millennium development goals and 

complete what these did not achieve, to realize the human rights of all, and to achieve 

gender equality and the empowerment of all women and girls. They are integrated and 

indivisible and balance the three dimensions of sustainable development, economic, 

social, and environment. The goals and targets will stimulate action over the next 

fifteen years in areas of critical importance for humanity and the planet (UN DESA, 

Division for Sustainable Development, 2015).  

 

Table 2.10  Sustainable Development Goals 

 

The 17 Sustainable Development Goals 

Goal 1 End poverty in all its forms everywhere 

Goal 2 End hunger, achieve food security and improved nutrition and promote sustainable 

agriculture 

Goal 3 Ensure healthy lives and promote well-being for all at all ages 

Goal 4 Ensure inclusive and equitable quality education and promote lifelong learning 

opportunities for all 

Goal 5 Achieve gender equality and empower all women and girls 

Goal 6 Ensure availability and sustainable management of water and sanitation for all 

Goal 7 Ensure access to affordable, reliable, sustainable and modern energy for all 

Goal 8 Promote sustained, inclusive and sustainable economic growth, full and productive 

employment and decent work for all 

Goal 9 Build resilient infrastructure, promote inclusive and sustainable industrialization and 

foster innovation 

Goal 10 Reduce inequality within and among countries 

Goal 11 Make cities and human settlements inclusive, safe, resilient and sustainable 

Goal 12 Ensure sustainable consumption and production patterns 

Goal 13 Take urgent action to combat climate change and its impacts 

Goal 14 Conserve and sustainably use the oceans, seas and marine resources for sustainable 

development 
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Table 2.10  (Continued) 

 

The 17 Sustainable Development Goals 

Goal 15 Protect, restore and promote sustainable use of terrestrial ecosystems, sustainably 

manage forests, combat desertification, and halt and reverse land degradation and halt 

biodiversity loss 

Goal 16 Promote peaceful and inclusive societies for sustainable development, provide access 

to justice for all and build effective, accountable and inclusive institutions at all levels 

Goal 17 Strengthen the means of implementation and revitalize the global partnership for 

sustainable development 

 

Source:  UN-DESA, Division for Sustainable Development, 2015. 

 

 Indicated environmental goals in local level provide benefits to the 

environment. Dodman et al. (2013: 32-33) presented benefit from integrating the 

environment in city planning and management: 1) health benefits which occur from 

increased physical activity and improved environmental conditions; 2) economic 

benefits happen by investment in new industries, cist saving for industrial activities, 

support for livelihood activities, creation of jobs and increased access; to income 

generation opportunities; and 3) quality of life benefits. Dodman et al. (2013: 32-33) 

stated that integrating the environment in strategic city planning and management and 

emphasis that effective solutions to global environmental problems will require 

substantial action at the scale of individual cities. 

 Cities Alliance et al. (2007: 15-16) noted that integrating the environment in 

city planning and management can contribute to increase level of resource efficiency 

both within cities and for the world. Resource efficiency involves reducing the total 

environmental impact of the production and consumption of goods and services from 

raw material extraction to final use and disposal. For the cities, it can enhance quality 

of life by minimizing energy consumption, resource extraction, and waste generation. 

Moreover, it can contribute to the global transition to a green economy and help to 

achieve sustainable development at the same time. 
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 2.2.4  Environmental Management Problems 

Although many local governments try to develop their environmental 

management, they faced several problems that affect environmental management 

(Lutz and Caldecott, 1996:159-160; Emilson and Hjelm 2002: 443-448; Mitchell, 

2002: 292-300) identified several major factors which can affect resource and 

environmental management implementation, see Table 2.11. 

 

Table 2.11  Environmental Management Problems 

 

Problems Explanation 

1. Tractability of the problem Some problems are more complex than others. Therefore, the 

implementation effectiveness of will be influenced by the tractability, 

or resolvability, of the problem to which action is addressed, such as 

kinds, timing, duration, magnitudes and significance of many sources.  

2. Lack of clarity of goals 

 and inadequate 

 management structure 

If a well-established vision and clearly defined objectives exist, it is 

much easier to determine the success of implementation. However, 

having well-defined goals is not sufficient for success in 

implementation. It is also important for the priority of objectives 

regarding resource and environmental management to be established 

when relative to objectives of other policies 

3. Commitment of those 

 responsible for 

 implementation 

Highly committed and enthusiastic resource and environmental 

manager is important to succeed in implementation because they are 

often capable of implementing even poorly crafted or designed policies 

and they will provide benefits. In contrast, unmotivated or incompetent 

manager may be unable to implement the most sophisticated and 

carefully designed policy. Interest and sustained commitment are 

critical for effective. 

4. Resources (means) 

 available to achieve goals 

 (ends) 

The lack of necessary means or tools to implement may cause 

environmental problems. Inadequate means involve shortages of 

money, constitutional constraints, joint initiatives between central and 

state governments, political constraints and administrative or 

institutional structure. 

5. Inadequate access to 

 information 

Different participants do not have access to information can cause the 

problems when implements environmental policy because they lack of 

understanding and failure to cooperate which may cause conflict. 
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Table 2.11  (Continued) 

 

Problems Explanation 

6. Inappropriate assumptions 

 about cause-effect 

 relationships 

The causal linkages between all level of the policy to the operation 

stage, stated objectives and activities of a policy or programme to its 

anticipated impact, should be encouraged. However, there is still scope 

for the implementation outputs or outcomes in social and ecological 

systems to be different than our expected. 

7.  Dynamics of enforcement Despite all of the concepts and theories that can be brought to bear 

regarding implementation, most implementation is done by people 

working at the field level and field officers or inspectors often are 

more oriented towards negotiating to achieve compliance with 

environmental regulations, rather than with only enforcing rules. An 

inspector has to decide whether strict enforcement will lead to 

improved environmental conditions or may so antagonize business 

and industry that in the long run it will be more difficult to achieve 

environmental improvements. Therefore, once again, judgment and 

discretion are involved, so outcomes from implementation may be 

uneven across a jurisdiction. 

8.  Conditions specific to 

 developing countries 

The developing countries encounter all of the implementation 

obstacles. The problems to be addressed, whether ranging from 

meeting basic needs and alleviating poverty of the people or 

reversing environmental degradation, are usually of a scale and 

intensity beyond those of developed countries As a result, the 

tractability of many problems is overwhelming. The following 

implementation in developing countries problems: (1) managerial 

leadership skills which are poor; (2) government bureaucracies that 

are ineffective, not task oriented and inefficient; and (3) corruption 

which is entrenched. 

9.  Different styles due to 

 cultural variations 

Cultural differences become particularly critical in the situations 

involving multilateral approaches to resource and environmental 

management, in which two or more countries have worked together 

 

Source:  Mitchell, 2002: 292-300; Sabatier and Mazmanian, 1981: 8 quoted in 

 Mitchell, 2002: 293-294; Sabatier and Mazmanian,1985: 135 quoted in 

 Mitchell, 2002: 298-299, Weale’s, 1992: 55 quoted in Mitchell, 2002: 296-

 297. 
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For the lack of clarity of goals and inadequate management structure problem,  

Hristovski et al. (2010: 115-124) stated that government planning and management 

without proper comprehensive analysis of existing situations and inadequate 

management structure, tinted with nepotism, corruption and incompetence, and 

percolates from national to local government levels are also important problems in 

environmental management.  

Furthermore, commitment of those responsible for implementation problem 

was supported by the study of Tung et al. (2014: 189-196) that highlighted managers 

with an insight into the specific organizational conditions that they need to 

concentrate on in order to enhance the effectiveness of environmental management 

processes. Top management is encouraged to understand and embrace the 

significance of environmental management for their organizations; set up clear 

environmental policies and realistic environmental objectives to ensure organization 

wide awareness of environmental issues; and communicate objectives to lower level 

employees to enhance staff buy in and commitment to environmental management. 

The findings suggested that organizations that provide more training are able to 

achieve higher effectiveness in regards to environmental management processes 

(Tung et al., 2014: 189-196).  

Resources available to achieve goals problem, the study of Emilson and Hjelm 

(2002: 443-448) found mobilizing resources such as time, personnel, and finances 

was difficult in Swedish local authorities. The resources designated for environmental 

management were limited and little extra resources are, in general designated for 

EMS implementation. However, Swedish local authorities seem to be willing to 

commit to voluntary environmental agendas as a step in the struggle towards 

sustainable development (Emilsson and Hjelm, 2002: 446). 

 Moreover, in the study of Lutz and Caldecott (1996: 159-160) found many 

critical issues in sustainable development which occur from weaknesses in 

environmental awareness of  local people, such as lack of awareness of who depend 

on an ecosystem, incautious in changing the ecosystem to make it more productive, 

no accepted rules governing the use of the ecosystem, not have the ability or authority 

to manage the ecosystem in their own interest, and important decisions that change 

the use of the ecosystem made without involving all local people affected by those 
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decisions. They introduced that decentralization can directly help to solve problems of 

self-regulation, tenure, and accountability. Furthermore, it has a more indirect role in 

improving environmental caution and awareness. They suggested that decentralization 

can help increase local responsibility for environmental management. Greater interest 

tends to promote willingness to learn about ecology of people. 

 The obstacles of environmental management noted above help us to 

understand why implementation of policies and programs often does not go smoothly, 

and to why outputs and outcomes unexpected occur. The next section presents 

environmental management evaluation methods which is a one in the EMS processes.  

 

2.3  Environmental Management Evaluation  

 

Nachmias (1979: 5-6) stated that an evaluation has two distinct types: 1) 

process evaluation and 2) impact evaluation. The first type, process evaluation is 

concerned with implemented follow stated guidelines of policy or program. The 

particular public policy content and its impact on those affected may be substantially 

modified during its implementation. The second type, impact evaluation is an 

examination the policy that causes a change in the intended direction. Defined policy 

goals, delineation of operationally, specification of criteria of success, and 

measurement of progress toward the goals are needed (Nachmias, 1979: 5-6). 

Nachmias (1979: 5-6) stated that policy evaluation research should include both a 

process and impact evaluation. 

Nachmias (1979: 12-18) also presented stages of evaluation research.  He 

introduced that policy evaluation research like all scientific research, which should be 

a constant and continuous process. In this process six distinct operations can be 

identified: 1) identification of goals; 2) construction of a causal impact model, a 

causal relationship exists when one event (cause) is necessary for a second event 

(effect) to occur or the connection between cause and effect; 3) development of an 

appropriate research design; 4) measurement and standardization; 5) data collection; 

and 6) data analysis and interpretation.  

Evaluation arguably is most fundamental discipline of society because it is 

oriented to assessing and helping to improve all aspects of society. Proper objectives 
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for evaluation cover a wide range of organizations, such as environmental policy, 

transportation services, parks and recreation programs, and government agencies. The 

examples illustrate that evaluation is widespread. It permeates all areas production 

and service. It has important implications for maintaining and improving services and 

protecting citizens in all areas of interest to society (Stufflebeam and Shinkfield, 

2007: 4-5). Stufflebeam and Shinkfield (2007: 4-5) stated that evaluation helps 

improve all aspects of society. Evaluation is the process of giving assertions on 

reliability, effectiveness, efficiency, etc.  

During the 1960s, researchers began to analyze organizations from a system 

perspective, a concept taken from the physical sciences and presently, when we 

describe organizations as systems, we mean open systems (Robbins and Coulter, 

2005: 34-35). The system theory has become a critical concept for the analysis and 

evaluation of organizations, both public and private. As you can see, an organization 

takes in inputs (resources) from the environment and transforms or processes these 

resources into outputs that are distributed into the environment, see in Figure 2.3.  

 

 

 

Figure 2.3  The Organization as an Open System 

Source:  Robbins and Coulter, 2005: 35; Jones and George, 2008: 70. 
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At the input stage, an organization acquires resources such as materials, 

money, and human resource (Bovee, Thill, Wood and Dovel, 1993: 59-60; Robbins 

and Coulter, 2005: 35; Jones and George, 2008: 69-70) to produce goods and services. 

At the conversion (process) stage, the organization’s workforce, using appropriate 

tools, techniques, and machinery to transform the inputs into outputs of finished 

goods and services. At the output stage, the organization releases finished goods and 

services to its external environment. The money the organization obtains from the 

sales of its outputs allows the organization to obtain more resources. Therefore, the 

cycle can begin again (Jones and George, 2008: 70). 

After that, system theory becomes critical concept for analysis and evaluation 

organization both public and private, such as a CIPP model. The CIPP model’s core 

concepts are denoted by the acronym CIPP, which stands for the evaluation of the 

entity’s context, input, process, and product. The evaluation consists of: (1) context 

evaluations, which assess needs, problems, assets, and opportunities to help decision 

makers, and outcomes; (2) input evaluations, which assess alternative approaches, 

staffing plans, and budgets for their feasibility and potential cost-effectiveness to meet 

targeted needs and to achieve goals; (3) process evaluations, which assess the 

implementation of plans to help staff carry out activities and to help the 

administration make decisions regarding program implementation; and (4) product 

evaluations, which identify and assess the outcomes intended and unintended, in the 

short term and long term, to help the staff keep focused on achieving important 

outcomes and to help the administrative board gauge the success of goals 

(Stufflebeam and Shinkfield, 2007: 326-328). 

Table 2.12 summarizes uses of the CIPP model for both formative and 

summative evaluations. The matrix presents the evaluative information required 

(Stufflebeam and Shinkfield, 2007: 328). 
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Table 2.12  The Relevance of Four Evaluation Types to Formative and Summative 

 Evaluation Roles 

 

Evaluation Roles Context Input Process Product 

Formative 

evaluation:  

Prospective 

application of CIPP 

information to assist 

decision making and 

quality assurance 

 

Guidance for 

identifying need  

interventions and 

choosing and 

ranking goals (based 

on assessing needs, 

problems, assets, 

and opportunities) 

 

Guidance for 

choosing a program 

or other strategy 

(based on assessing 

alternative 

strategies and 

resource allocation 

plans), also for 

examining the work 

plan 

Guidance for 

implementing the 

operational plan 

(based on 

monitoring and 

judging program 

activities) 

Guidance for 

continuing, 

modifying, 

adopting, or 

terminating the 

effort (based on 

assessing outcomes 

and side effects) 

Summative 

evaluation: 

Retrospective use of 

CIPP information to 

sum up the 

program’s merit, 

worth, probity, and 

significance 

 

Comparison of 

goals and priorities 

to assessed needs, 

problems, assets, 

and opportunities 

Comparison of the 

program’s strategy, 

design, and budget 

to those of critical 

competitors and the 

targeted needs of 

beneficiaries 

Full description of 

the actual process 

and costs, plus 

comparison of the 

designed and actual 

processes and costs 

Comparison of 

outcomes and side 

effects to targeted 

needs and, as 

feasible, to results 

of competitive 

programs; 

interpretation of 

results against the 

effort’s assessed 

context, inputs, and 

processes 

 

Source:  Stufflebeam and Shinkfield, 2007: 329. 

 

Malik and Roth (2000: 27-30) presented the formulating objective or set the 

goal which is measurable statements concerning the achieved results (outputs, 

purpose, and goal) for continuing the next steps, identifying the strategies or means 

(inputs and activities) for meeting those objectives. Figure 2.4 presents the five level 

hierarchy model that based on assumed cause-effect relationships among them, with 

the lower level of the hierarchy contributing to the attainment above. Therefore, 

inputs are used to undertake project activities that lead to the delivery of outputs 

(goods/services) that lead to the attainment the goal. 
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 For developing the measurement, standardization, and indicator, Nachmias 

(n.d.: 12-18) suggested that to develop a set of environmental indicators normally 

requires a partnership approach in which the experience and knowledge of the private 

and public sectors, and the local people, can be combined. In addition, Malik and 

Roth (2000: 27) said that indicator types can change over the life cycle of the project. 

Input and process indicators are more emphasis at first time and after that shift to 

output, outcome, and impact indicators. Moreover, different management levels tend 

to place emphasis on different indicator types. 

 

 

 

Figure 2.4  Project Log frame Hierarchy Level and Types of Indicators 

Source:  Malik and Roth, 2000: 27. 

 

Malik and Roth (2000: 28) suggested that should be taken to limit the number 

of indicators selected to the minimum needed to adequately capture the key 

dimensions of a result and to avoid overburdening managers and staff with 

unnecessary data collection responsibilities. Table 2.13 shows project performance 

monitoring plan, format for recording key aspects of data collection. 

 

 



40 

Table 2.13  Project Performance Monitoring Plan 

 

Type of 

Indicator 

Indicators 

and 

Definitions  

Data 

Sources 

Data 

Collection 

Methods 

Frequency 

and Schedule 

of Collection 

Responsibility 

for Data 

Acquisition 

Impact 

Indicators 

     

Outcome 

Indicators 

     

Output 

indicators 

     

Process 

Indicators 

     

Input 

Indicators 

 

 

    

Risk 

Indicator 

 

 

    

 

Source:  Malik and Roth, 2000: 28. 

 

 Table 2.14 presents the evaluation research in environmental management 

(Tung et al., 2014: 189-196) that merged with measurable statements concerning the 

achieved results of Malik and Roth (2000: 27-30).  

 

Table 2.14  Evaluation Research in Environmental Management 

 

Stage Explanation Level and types 

of indicators 

Example 

(Tung, et al., 2014:  

189-196) 

1.  Identification of goals Identification what that 

we want from the 

evaluation research  

Goal 

Purpose 

Outputs 

The effectiveness of 

environmental 

management  

2.  Construction of a causal 

 impact model 

Identification what are 

the cause which affect to 

the environmental goal  

Activities 

(Process) 

Input 

Organizational 

environmental 

performance 
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Table 2.14  (Continued) 

 

Stage Explanation Level and Types 

of Indicators 

Example 

(Tung et al. 2014:  

189-196) 

3.  Development of an 

 appropriate research 

 design 

Quantitative, 

Qualitative, or Mix 

research 

 Quantitative research  

 

4. Measurement and 

 standardization 

Indicator developing 

(combined experience 

and knowledge from 

private, public, and 

people) 

 

Impact Indicators 

Outcome 

Indicators 

Output Indicators 

Process Indicators 

Input Indicators 

Top management 

support 

Training 

Teamwork 

Employee 

participation 

Link of performance 

to rewards 

5.  Data collection Gathering information 

from a variety of 

sources to get a 

complete and accurate 

the data of an area of 

interest. 

 Questionnaire survey 

6.  Data analysis and 

 interpretation 

Transforming the data 

collected into credible 

evidence 

 Path analysis, 

Regression path 

 

Source:  Tung et al., 2014: 189-196; Malik and Roth, 2000: 2 and Nachmias, n.d.: 

 12-18.  

 

 Table 2.15 shows the example of literature concerning with environmental 

management evaluation.  
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Table 2.15  The Literature Concerning Environmental Management Evaluation  

 

Factors Literature Results/Findings/Suggestions 

Context  Arimura, Hibiki and Katayama (2008: 

281-295) estimated the effects of 

implementation of ISO14001 (natural 

resource use, solid waste generation, and 

wastewater effluents). 

The findings suggested that governments 

could use command and control and 

voluntary approaches concurrently.  

Gustafsson, Lvner and Palm (2014: 1-8) 

studied how to manage efficient strategic 

planning with theories on how to achieve 

successful participation of stakeholders 

from Swedish energy agencies initiated a 

program called sustainable municipalities 

to support strategic energy activities at 

the local level. 

The findings found that the limitation that 

external actors were not involved in 

planning process because they did not 

have equal legitimacy in the process. 

Tatoglu, Bayraktar, Sahadev, Demirbag 

and Glaister (2014: 536-548) studied the 

determinants of voluntary environmental 

management practices (VEMPs) of MNE 

subsidiaries operating in Turkey. 

The study proposed four antecedent 

factors that motivate the adoption of 

VEMPs: 1) stakeholder pressure; 2) 

perceived polluting potential; 3) customer 

focus; and (4) competitive intensity. With 

the exception of competitive intensity, the 

finding from the data supported the 

positive and significant effects of these 

antecedent factors on the adoption of 

VEMPs. 

Input Emilson and Hjelm (2002: 443-448) 

studied implementation of standardized 

environmental management systems in 

Swedish local authorities, reason, 

expectations and some outcomes.  

They found that mobilizing resources such 

as time, personnel, and finances was 

difficult in Swedish local authorities, 

which means that the resources designated 

for environmental management were 

limited and little extra resources were 

designated for EMS implementation. 

 .  However, Swedish local authorities seem 

to be willing to commit to voluntary 

environmental agendas as a step in the 

struggle towards sustainable development  
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Table 2.15  (Continued) 

 

Factors Literature Results/Findings/Suggestions 

 Tung et al. (2014: 186-196) studied the 

relationship between organizational 

factors (top management support, 

training, employee participation, 

teamwork and the link of performance to 

rewards) and the effectiveness of 

environmental management.  

 

The findings found the significance of the 

effectiveness of environmental management 

processes as an antecedent of environmental 

performance and a mediator of the 

relationship between organizational factors 

and environmental performance. The findings 

highlighted the need for more formalized 

environmental management processes in 

Australian manufacturing organizations. 

Process  Wee and Quazi (2005: 110) studied the 

development and validation of critical 

factors of environmental management. 

They found a difference in the average 

performance measures score between ISO 

14000 certified and non-certified companies. 

The proposition that ISO 14000 certified 

firms score higher than non-certified firms 

based upon the performance measures 

developed are established. 

Melnyk et al. (2003: 329-359) assessed 

the impact of environmental performance. 

The data were collected by survey of 

North American manager, their attitudes 

toward EMS and ISO 14001, the study 

assessed the relative effects of having a 

formal but uncertified EMS compared to 

having a formal, certified system.  

The results strongly demonstrated that 

organizations in possession of EMS 

perceive impacts well beyond pollution 

abatement and see a critical positive 

impact on many dimensions of operations 

performance. The results also showed that 

organizations having gone through EMS 

certification experience a greater impact 

on performance than did the  

organizations that have not  been certified 

their EMS. 

  

 Section 2.4 presents strategic planning methods which will help for 

management review to continually improve performance of the environmental 

management. 
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2.4  Strategic Planning 

 

 Strategic planning is organizational management activities that focus to ensure 

that employee and other stakeholders are working toward the same goals. Olsen and 

Eadie (1982:4 quoted in Bryson, 2011: 7-8) defined strategic planning as: 

 

A deliberative, disciplined approach to producing fundamental decisions 

and actions that shape and guide what and organization is, what is does, 

and why. Strategic planning may be thought of as a “way of knowing” 

intended to help leaders and managers discern what to do, how, and why. 

 

 Bryson (2011: 8) presented the deliberative strategic planning can be helpful 

for 5 purposes: 1) to gather, analyze, and synthesize information to consider its 

strategic significance and frame possible choices; 2) to produce considered judgments 

among key decision makers; 3) to address in effective ways key organizational issues 

or challenges now and in the foreseeable future; 4) to enhance continuous 

organizational learning; and 5) to creating significant and enduring public value. 

 Gustafsson, Lvner and Palm (2014: 1-8) studied how to manage efficient 

strategic planning with theories on how to achieve successful participation of 

stakeholder in environmental management of local government. The results of the 

study suggested that the factors influence the development of municipal strategies 

include: the importance of a clear; shared vision and engaged politicians; the 

organization of the process and extent to which stakeholders have been involved; the 

size and organizational structure of the municipality and its willingness and capability 

to act; the need for clarity about financial aspects, such as planned financing of 

implementation; and the need for greater clarity concerning selection of targets and 

their relevance to global climate trends. 

 The next section presents the organization’ strategy measures, the balanced 

scorecard (BSC). The main aim of the measure is to drive the organization to achieve 

its strategic objective from strategic planning process.   
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2.5  Balanced Scorecard 

 

 2.5.1  Balanced Scorecard: BSC 

 The BSC was developed by two men, Robert Kaplan, an accounting professor 

at Harvard University, and David Norton, a consultant also from the Boston area in 

1990. In the 1994, a number of organizations adopted the BSC and achieved 

immediate results (Niven, 2006: 12). The fundamental aspect of the BSC is the four 

perspectives of performance: customer perspective, internal processed perspective, 

employee leaning and growth perspective, and financial perspective (Niven, 2006: 

13). Table 2.16 presents the explanation of fundamental aspect of the BSC. 

 

Table 2.16  The Explanation of Fundamental Aspect of the BSC 

 

Perspectives Explanation 

Financial Financial provides the ultimate definition of an organization’s success. 

Strategy describes how an organization intents to create sustainable 

growth in shareholder value. 

Customer  Success with targeted customers provides a principal component for 

improved financial performance. In addition to measuring the lagging 

outcome indicators of customer success, such satisfaction, retention, 

and growth, the customer segments. Choosing the customer value 

proposition is the central element of strategy. 

Internal Processed  Internal processes create and deliver the value proposition for 

customers. The performance of internal processes is a leading 

indicator of subsequent improvement in customer and financial 

outcomes. 

Employee Leaning and 

Growth 

Intangible assets are the ultimate source of sustainable value creation. 

Leaning and growth objectives describe how the people, technology, 

and organization climate combine to support the strategy. 

Improvements in learning and growth measures are lead indicators for 

internal process, customer, and financial performance.  

 

Source:  Kaplan and Norton, 2004: 7. 
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 Objectives in the four perspectives of the BSC link together in a chain of cause 

and effect relationships (Kaplan and Norton, 2004: 7). Figure 2.5 presents the BSC 

diagram. The center of the diagram is vision and strategy. 

 

 

 

Figure 2.5  The Balanced Scorecard 

Source:  Kaplan and Norton, 1996: 76 quoted in Niven, 2005: 14. 

 

 Moreover, Kaplan and Norton (2004: 7-9) presented the framework for value 

creation in public sector and nonprofit organizations, which is similar to the private 

sector frame described in Table 2.13, but with several important distinctions as 

presents on Figure 2.6.  
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Figure 2.6  Strategy Maps: The Simple Model of Value Creation 

Source:  Kaplan and Norton, 2004: 8. 

 

 The final definition of success for public and nonprofit organizations is their 

performance in achieving their mission but financial perspective of private sector 

organizations is increase shareholder value. Public sector and nonprofit organizations 

define their missions and high level objective differently, to social impact while the 

private sector is achieved through meeting the needs of targeted customers. The 

organizations create success through internal process performance that is supported by 

their learning and growth. The fiduciary perspective reflects the objectives of an 

important constituency, the taxpayers or donors who supply the funding (Kaplan and 

Norton, 2004: 7-9). The next section presents the detail of the BSC for public sectors 

and nonprofit organization. 

 

 2.5.2  Balanced Scorecard Framework for Public Sector 

 Most nonprofits and government organizations had difficulty operation with 

the original architecture of the BSC that the financial perspective was placed at the 

top of the hierarchy. The achieving financial success is not the primary objective for 
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most of nonprofits and government organizations. Therefore, the architecture 

rearranged to place customers of constituents at the top of the hierarchy (Kaplan and 

Norton, 2001: 134).  

In a private sector transaction, the customer both pays for the service and 

receives the service that cannot separately. But in a nonprofit organization, donors 

provide the financial resources, such as tax. They pay for the service while another 

group, the constituents, receives the service. Organizations can place both the donor 

perspective and the recipient perspective at the top of the BSC. They develop 

objectives for both donors and recipients and for both groups of customers (Kaplan 

and Norton, 2001: 134-135). 

 Kaplan and Norton (2001: 135) suggested that, nonprofit and government 

agencies should consider placing an overarching objective at the top of their scorecard 

that represents their long-term objective, such as a reduction in poverty or 

improvements in the environment. Therefore, the objectives within the scorecard can 

be toward improving the goal of organization, see Figure 2.7. 

 

 

 

Figure 2.7  Adapting the Balanced Scorecard Framework to Nonprofit Organizations 

Source:  Kaplan and Norton, 2001: 135. 

 

 Figure 2.8 shows a modified framework in which a government agency has 

three high level perspectives (Kaplan and Norton, 2001: 136): 1) cost incurred 

(operational efficiency), such as minimizing the direct and social costs required to 

deliver the benefits in its mission; 2) value created (benefits to citizens that are being 
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created by the agency), such as the benefits from improved education, reduced 

pollution, better health, less congestion, and safer neighborhoods; and 3) legitimizing 

support, to ensure that the agency can meet the objective of its funding source, the 

legislature and ultimately citizens and taxpayers. From these three perspective, the 

agency proceeds to identify its objectives for internal processes and learning and 

growth that will enable it to achieve the objectives in its three high level perspectives. 

 

 

 

Figure 2.8  The Financial/Customer Perspective for Public-Sector Agencies 

Source:  Kaplan and Norton, 2001: 136. 

 

 2.5.3  Critical Success Factor: CSF 

 Critical success factor (CSF) is the term for an element that is necessary for an 

organization or program or project to achieve its mission. It is a critical factor 

oractivity required for ensuring the success of an organization. Wattana Pattanapong 

(2003: 37) stated that the CSF let we know what is the critical success factor which 

will drive the organization to the success and the CSF important for strategies 

formulation.  

 Wattana Pattanapong (2003: 37-38) described the seven nature of CSF: 

 1)  CSF helps us to know what should measure and should not 

measure, what measure will be worth or wasteful. 

 2)  CSF helps us to reduce cost and time in unnecessary activity. 
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 3)  CSF appears in every level of organization mission, such as 

organization level, division level, program level, and project level. 

 4)  CSF helps us to determine appropriate performance indicators or 

key performance indicators (KPIs). 

 5)  From survey, the success organization limits the CSFs in the 

organization level in 4-8 factors.  

 6)  The selection of CSF is subjectivity. The ideas of executive have 

an influence to get the CSF.  

 7)  Normally, the decision to select CSFs in the organization level is in 

the step of strategic analysis or strategic planning. 

 

 2.5.4  Strategy Map 

 The strategy map is a one page graphical representation of what organization 

must do in each of the four perspectives of the BSC. The strategy map is comprised of 

objectives and serves as a powerful communication tool for all of a company’s many 

stakeholders (Niven, 2006: 27). The strategy map, shown in Figure 2.9, evolved from 

the simple, four perspective model of the BSC. The strategy map is based on several 

principles and provides a uniform and consistent way to describe that strategy, so that 

objectives and measures can be established and managed. The strategy map provides 

the missing link between strategy formulation and strategy execution (Kaplan and 

Norton, 2004: 10). 
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Figure 2.9  Strategy Map 

Source:  Niven, 2006: 19. 

 

 The strategy maps have been develop and evolved over time to meet the goals 

of organization and to accord with the changing conditions posed by the real world 

(Kaplan and Norton, 2001: 73). In 2002, the Office of the Public Sector Development 

Commission (OPDC) (2013), Thailand announced the first strategy map to develop 

bureaucracy system of Thailand. The aim of the strategy map was to be a framework 

and be a guide for driving the bureaucracy system. The strategy map provided various 

advantages. For example, Thailand's bureaucracy system was developed and people 

could receive better public services. In 2013, the OPDC announced the strategy map 

to develop bureaucracy system of Thailand from 2013 - 2018 and assigned every 

public sectors to use the strategy map and develop their own strategy maps (OPCD, 

2013).  



 

CHAPTER 3  

 

RESEARCH METHODOLOGY 

 

 This chapter presents guidelines, research methodology, of this study. The 

guidelines describe the conceptual framework, research type, methodology, and data 

analysis which used to achieve research objectives.  

 

3.1  Conceptual Framework and Research Type 

 

The literature review in chapter 2 presented that local governments have been 

becoming a main sector that responds environmental management because they were 

closer to citizens, and truly understand real problems and the most feasible solutions 

of the communities, which respond to the public to promote sustainable development.  

However, some local governments faced environmental management problems while 

a good environment are highly valued for improving quality of life (QOL) of the 

people in the local. Understanding of the performance and the critical success factors 

(CSFs) that determine appropriate strategies for enhancing the environmental 

management of local governments (EMLG) can help local governments achieve 

sustainable environmental management.   

 

3.1.1  Conceptual Framework  

 The research conceptual framework presents a relationship between three 

significant parts, which include: 1) analysis of existing performance of EMLG; 2) 

analysis of CSFs of the EMLG; and 3) strategies for enhancing the EMLG that 

formulate based on CSFs and adapting the balanced scorecard (BSC) framework to 

nonprofit organizations (Figure 3.1) 

 The first frame presents the relationship between four significant factors of the 

EMLG that includes: context (level of environmental problem and level of public 

participation); input (man, money, and material); process (PDCA: plan, do, check, and 
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act); and output (environmental management performance: solid waste, wastewater, 

excreta, pollution, land use, and water source management).  

 

 

 

Figure 3.1  Research Conceptual Framework 

 

 The relationship between context, input, and process factors (independent 

variables) to output factor (dependent variable) is a one-way relationship base on a 

concept of CIPP model (Robbins and Coulter, 2005: 34-35; Stufflebeam and 

Shickfiled, 2007: 325-329). The CSFs will get from qualitative and quantitative 

analysis and the strategies will formulate base on adapting the BSC framework to 
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nonprofit organization which consists: the fiduciary perspective; the customer 

perspective; the internal perspective; and the learning and growth perspective (Kaplan 

and Norton, 2004: 8). Finally, the appropriate strategies for enhancing the EMLG are 

the final outcome in the conceptual framework. Improving the EMLG is an important 

aspect of encouraging sustainable local development and improving the QOL of 

people in developing countries. 

   

 3.1.2  Definitions of Specific Terms 

 3.1.2.1 Environmental management: the continuous activities of local 

governments for improving, enhancing and conserving environment and natural 

resources in the responsibility area.  

 3.1.2.2 Local governments: local governments in Thailand consist of 

municipalities, and SAOs (not included the PAO, the BMA, and the city of Pattaya). 

 3.1.2.3 The performance of environmental management: the performance 

of local government in environmental management which classifies to five levels: 

very good, good, moderate, poor and very poor.  

 3.1.2.4 Structural equation modeling (SEM): the statistical method 

designed to test a conceptual framework and report the significant association in a 

form of linear regression.  

 3.1.2.5 Critical success factor (CSF): the necessary element to achieve 

the target of environmental management of local governments which is a good 

environmental quality.  

 3.1.2.6 Context: the situation within the responsibility area of local 

governments that may affect the EMLG which include level of environmental 

problem and level of public participation. 

  1) Level of environmental problem: the severity level of the 

environmental problem in areas of local government responsibility which separate to 

five levels. 

  2) Level of public participation: the people cooperation level 

in the environmental management which involves participation in policy formulation, 

environmental projects, and activities for conserving, enhancing and controlling 

environmental quality. The level of public participation separate to five levels. 
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 3.1.2.7 Input: the necessary resources used in the environmental 

management system of local governments which include: man, money, and material. 

 1) Man: administrators and officer of local governments who 

responsible for the environmental management. 

 2) Money: annual budget of local governments for the 

environmental management. 

 3) Material: equipment and tools of local governments which 

necessary to environmental management.  

 3.1.2.8 Process: the collection of interrelated work tasks of local 

governments in response to the environmental target. Interrelated work tasks include 

PDCA: plan, do, check, and act. 

 1) Plan:  the steps with activities, timing, and resources of 

local governments used to achieve a mission of good environmental quality.  

 2) Do: the implementation of local government about environmental 

managements, environmental projects, and activities.  

 3) Check: the environmental monitoring and evaluation 

operated by local governments.  

 4) Act: the review and improvement environmental management 

of local governments according to the results of environmental monitoring and 

evaluation. 

 3.1.2.9 Output: the performance of the environmental management of 

local governments. There include solid waste, wastewater, excreta, pollution, land 

use, and water source management. They based on standard for environmental 

management of department of local administration, Thailand (DLA: n.d.)  

 1) Solid waste: the performance of community’s solid waste 

management operated by local governments. 

 2) Wastewater: the performance of wastewater management 

operated by local governments. 

 3) Excreta: the performance of excreta management operated 

by local governments. 

 4) Pollution: the performance of noise, air and soil pollution 

management operated by local governments. 
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 5) Land use: the performance of green space and land use 

management operated by local governments. 

 6) Water source: the performance of water source management 

operated by local governments. 

 3.1.2.10  Others 

 1) Local government type:  the particular group of local governments 

in this study which separate to two types, municipality and SAO. 

 2) Location of local government: the position of the local 

government which separate to four regions based on Thailand geography: the northern 

region; the northeast region; the central region; and the southern region. 
 

 3.1.3  Research Type 

 This study use mixed research method, triangulation mixed methods design 

with merged results in which the researcher implemented the quantitative and 

qualitative methods simultaneously appeared to give them equal priority and merged 

them during the interpretation, in order to answer all research questions and achieve 

the objectives of the research (Clark and Creswell, 2008: 379-380). 

 

3.2  Methodology 

 

 The framework of methodology is used in this study to accomplish the 

research objective. Scope of the study would be limited in local governments, 

municipalities and SAOs, in Thailand. The methodological framework as shown in 

Figure 3.2 presents the steps to collect data and the method that use under the concept 

of triangulation mixed methods design with merged results (Clark and Creswell, 

2008: 379-380). 

 Research methods have begun from study mission and standard for 

environmental management of local governments from preliminary data collection 

and literature review and identify indicators for environmental management 

performance evaluation. The next step is to specify detail of performance evaluation 

and methodology for data collection that can separate to two parts including 

quantitative and qualitative methods. A set of the indicators and detail of the 

performance evaluation would be construed and adapted base on the literature review. 
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After that, quantitative sampling and qualitative key informant selection have 

been done and followed by data collection and data analysis. Both quantitative and 

qualitative methods are the technique to evaluate the performance of the EMLG. The 

outcome of this study benefits to investigate CSFs of environmental management and 

it also benefits to determine the strategies for enhancing environmental management 

of local governments. The proposed strategies were confirmed by face-to-face 

interview with three sectors, the central agency, the local government, and the 

education sector, to get appropriate strategies. Overall research steps and activities 

were summarized in Figure 3.2. 

Primary and secondary data collection techniques were used throughout period 

of research. Moreover, literature review was necessary to support in every activities. 
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Figure 3.2  Methodological Framework 
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3.2.1  Quantitative Method 

Questionnaire survey was the main selected techniques to investigate the 

factors affecting the performance of the EMLG and to evaluate the performance of the 

EMLG in Thailand.  

3.2.1.1  Population and Sample Size 

This research studied nationwide local governments (municipality and 

SAO) from Department of Local Administration, September, 2014, there were 7,775 

local governments, not include Provincial administration organization (PAO), 

Bangkok metropolitan administration (BMA), and the city of Pattaya. The sample 

sizes were limited by using formula of Taro Yamane (Yamane, 1967 quoted in 

Suwimon, 2005: 176). 

 

 

 

   N = all population 

   n = the wanted respondents 

   e = the acceptable sampling error 0.05 

 

Respondents from all 7,775 local governments:  

  n = 7,775 / [1+ {7,775 x (0.05
2
)}]  

  n = 380  

The sample size is 380 local governments. 

 

3.2.1.2  Quantitative Sampling 

The process of choosing the samples limited by using multi-stage 

sampling (Verhoeven, 2011: 181), that can be described as follows: 

First, from 7,775 local authorities, 2,440 municipalities, and 5,335 

SAOs (DLA, 2014), the number of samples needed for the study with a confidential 

level of 95% was at least 380 (Yamane, 1967). 

  Second, a proportional stratified random sampling was applied by 

comparing the percentage of the samples taken from Yamane’s formula with all types 
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of local governments and four regions. The proportional stratified approach proposed 

that the samples should be 119 municipalities and 261 SAOs (Table 3.1 and Figure 

3.3), and 36 for the northern region, 145 for the northeast region, 138 for the central 

region, and 61 for the southern region (Figure 3.4).  

  Third, the systematic random sampling method was applied for 

sending the questionnaires. This method entailed drawing a sample by selecting every 

tenth or twentieth local governments from the database (Verhoeven, 2011: 180).  

 

Table 3.1  Number of Sample by Local Administration Type 

 

Local government types Number Sampling size 

Municipalities 2,440 119 

SAOs 5,335 261 

Total 7,775 380 

 

Source:  DLA, 2014. 

 

  Figure 3.3 shows the detail of quantitative sampling for questionnaire 

survey and the number of the sample separated by local administration type and 

Figure 3.4 shows number of the sample by region. 
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Figure 3.3  Number of Sample by Local Administration Type 

 

 

   

Figure 3.4  Number of Sample by Local Administration Type and Region 
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  One thousand five-hundred questionnaires were sent to local 

authorities throughout the whole country based on multistage sampling and systematic 

random sampling, and 385 complete questionnaires ware returned, consisting of 122 

municipalities and 263 SAOs. Data were collected during the period from August to 

December 2015. 

 Table 3.2 and Figure 3.5 show the background of the respondents 

separated by local administration types. Out of the 385 respondents, it was seen that 

the majority of respondents were SAO administrators and officers (68.31%) while and 

31.69% were municipalities. The distributions of SAOs, the majority of respondents 

were the medium SAOs (56.88%) because many small SAOs were upgraded from 

small SAOs to medium SAOs, followed by the large SAOs (8.31%), and the small 

SAOs (3.12%). The distributions of municipalities, the majority of respondents were 

the sub-district municipalities (28.31%) followed by the town municipalities (2.34%) 

and the city municipalities (1.04%). 

 

Table 3.2  Number and Percentage of Respondents by Local Administration Type 

 

Types Frequency Percentage 

Municipalities   

- City municipalities 4 1.04 

- Town municipalities 9 2.34 

- Sub-district municipalities 109 28.31 

Total  122 31.69 

Sub-district Administrative Organizations   

- Large SAOs 32 8.31 

- Medium SAOs 219 56.88 

- Small SAOs 12 3.12 

Total 263 68.31 

Total 385 100.00 
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Figure 3.5  Percentage of Respondents by Local Administration Type 

 

Table 3.3 and Figure 3.6 show the background of the respondents separated by 

region, where the majority were local governments in the northeast region (30.39%) 

followed by local governments in the central region (29.35%), the northern region 

(21.82%), and the southern region (18.44%).  

 

Table 3.3  Number and Percentage of Respondents by Region 

 

Regions Frequency Percentage 

Northern Region   

- Municipalities 30 7.79 

- SAOs 54 14.03 

Total 84 21.82 

Northeast Region   

- Municipalities 32 8.31 

- SAOs 85 22.08 

Total 117 30.39 

Central Region   

- Municipalities 32 8.31 

- SAOs 81 21.04 

Total 113 29.35 

Southern Region   

- Municipalities 28 7.27 

- SAOs 43 11.17 

Total 71 18.44 

Total 385 100.00 
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Figure 3.6  Percentage of Respondents by Region 

 

3.2.1.3  Questionnaire  

  Questionnaire survey was a main selected technique to evaluate the 

performance and investigate a causal relationship of factors affecting the performance 

of the EMLG. The factors and variables were constructed and adapted based on 

literature review (Table 3.4).  

 

Table 3.4  Factors Affecting the Performance of the Environmental Management of 

 Local Governments and Hypotheses 

 

Factors 

 

Hypothesis References in Environmental 

Literature 

Context 

 Level of environmental 

 problems in the area 

There is a significant relationship 

between context and the 

performance of environmental 

management 

 

Sabatier and Mazmanian, 1981: 

8 quoted in Mitchell, 2002: 293-

294; Sabatier and Mazmanian, 

1981: 135 quoted in Mitchell, 

2002: 298-299; Mostert, 2015: 

123-131. 

 

Northern region, 
21.82% 

Northeast region, 
30.39% 

Central region, 
29.35% 

Southern region, 
18.44% 
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Table 3.4  (Continued)  

 

Factors 

 

Hypothesis References in Environmental 

Literature 

 Level of public  

 participation 

 

 Emilson and Hjelm, 2002: 443-

448;  

Cities Alliance et al., 2007: 24-

27; 

Arimura et al., 2008: 281-295; 

Raymond et al., 2010: 1766-

1777;  

Nishitani et al., 2012: 121-130; 

Gustafsson et al., 2014: 1-8; 

Tatoglu et al., 2014: 536-548; 

Drazkiewicz et al., 2015: 211-

222.  

Input   

 Man There is a significant relationship 

between input and the performance 

of environmental management 

 

Bovee et al., 1993: 59-60; 

Emilson and Hjelm, 2002: 443-

448; 

Robbins and Coulter, 2005: 35; 

Yeo and Quazi, 2005: 97-114; 

Jones and George, 2008: 69-70; 

Tung et al., 2014: 189-196; 

Mostert, 2015: 123-131. 

 

 Money  Bovee et al., 1993: 59-60; 

Emilson and Hjelm, 2002: 443-

448; 

Robbins and Coulter, 2005: 35; 

Jones and George, 2008: 69-70; 

Fenton et al., 2014: 1-9; 

Mostert, 2015: 123-131. 

 

 Material  

 

Bovee et al., 1993: 59-60; 

Emilson and Hjelm, 2002: 443-

448; 

Robbins and Coulter, 2005: 35; 

Jones and George, 2008: 69-70; 

Jorgensen and Nielsen, 2012: 

104-109. 
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Table 3.4 (Continued) 

   

Factors 

 

Hypothesis References in Environmental 

Literature 

Process 

 Plan There is a significant relationship 

between process and  the 

performance of environmental 

management 

Emilson and Hjelm, 2002: 443-

448; 

Mitchell, 2002: 294; 

Melnyl et al., 2003: 329-351; 

Yeo and Quazi, 2005: 110; 

Lozano and Valles, 2007: 495-

511; 

Marazza et al., 2010: 168-179. 

 Do 

 Check 

 Act 

Output 

 Environmental quality   DLA, n.d. 

 

  Figure 3.7 presents the causal model between dependent and independent 

variables that develop based on the literature review. 
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Figure 3.7  The Causal Relationship Between the Variables 

 

  The causal relationship presented the relationship between four 

significant factors of the EMLG which include context (level of environmental 

problem and level of public participation), input (man, money, and material), process 

(PDCA), and output (environmental management performance: waste management; 

wastewater management; excreta management; pollution management; land use 

management; and water source management). A relationship between the factors, 

context, input, and process to output was a one way relationship base on the CIPP 

model (Robbins and Coulter, 2005: 34-35; Stufflebeam and Shickfiled, 2007: 325-

329). 
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  The respondents were administrators and officials of local 

governments that were responsible for the environmental management. The 

questionnaire had 39 questions (e.g. what are the environmental problems in the 

area?; what level of people participation in environmental management?; what level 

of executive attention in environmental management?; what level of resources 

adequacy of environmental management?; what level of efficiency of the 

environmental plan, environmental implementation, and environmental evaluation?, 

etc.). 

  Table 3.5 presents the positions of the respondents in local 

governments that were very diversity. For the municipality, the highest percentage of 

the positions of the respondents was the municipal clerk or deputy municipal clerk 

(19.67%). The second highest was the chief of the office administrator (11.48%) and 

the third was the plan and policy analyst officer (10.66%). For the SAOs, The highest 

percentage was the SAO clerk or deputy (19.39%). The second highest was plan and 

policy analyst officer (11.41%) and the third was chief of the office administrator 

(10.65%). For overall, the highest percentage was the municipal clerk or deputy and 

administrator of the SAO/deputy (19.48%). The second highest was the plan and 

policy analyst officer (11.17%) and the third was the chief of the office administrator 

(10.91%). 

 

Table 3.5  The Position of the Respondents in Local Governments  

 

Positions Municipalities  

(n = 122) 

SAOs  

(n = 263) 

Overall  

(n = 385) 

Frequency Percentage Frequency Percentage Frequency Percentage 

Mayor/Deputy;        

Chief Executive of the 

SAO/Deputy  

5 4.10 22 8.37 27 7.01 

Municipal clerk/SAO 

clerk/Deputy  

24 19.67 51 19.39 75 19.48 

Division director of the 

public health 

7 5.74 12 4.56 19 4.94 

 



69 

Table 3.5  (Continued) 

 

Positions Municipalities  

(n = 122) 

SAOs  

(n = 263) 

Overall  

(n = 385) 

Frequency Percentage Frequency Percentage Frequency Percentage 

Division director of the 

social work  

3 2.46 5 1.90 8 2.08 

Chief of the office 

administrator  

14 11.48 28 10.65 42 10.91 

Chief of the public work 4 3.28 6 2.28 10 2.60 

Public health 

administrator officer  

7 5.74 2 0.76 9 2.34 

Health promotion 

technical officer 

5 4.10 6 2.28 11 2.86 

Sanitation technical 

officer 

2 1.64 2 0.76 4 1.04 

General administration 

officer  

7 5.74 28 10.65 35 9.09 

Civil works technician 0 0 9 3.42 9 2.34 

Community health 

officer 

3 2.46 8 3.04 11 2.86 

Community development 

officer 

2 1.64 10 3.80 12 3.12 

Agricultural technical 

officer 

5 4.10 10 3.80 15 3.90 

Plan and policy analyst 

officer  

13 10.66 30 11.41 43 11.17 

Professional nurse 2 1.64 2 0.76 4 1.04 

General service officer 9 7.38 14 5.32 23 5.97 

Environmental technical 

officer  

5 4.10 0 0 5 1.30 

Legal officer  2 1.64 4 1.52 6 1.56 

Others  3 2.46 14 5.32 17 4.42 
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3.2.2  Qualitative Method 

 Different sizes and types of local governments, was concerned to the selection 

of the samples. The main aims were to understand lesson of success, problems, 

barriers, and people participation and get the CSFs of EMLG. 

 3.2.2.1  Data Collection 

  This study used three different data collection methods follow the 

concept of triangulation of qualitative data sources (Patton, 2002: 555-560), which 

include: 1) study reports and official documents; 2) interview administrators or 

officers of local governments; and 3) observation existing environmental infrastructures, 

as shown in Figure 3.8. 

 

 

 

Figure 3.8  Data Collection Methods Triangulation 

 

 1)  Document Review 

 Reviewing and analysis the secondary data that gather from 

local authorities about environmental management missions were done in this study. 

The missions of the EMLG include solid waste management, wastewater 

management, wastewater management, excreta management, pollution management, 

land use management, and water source management. Moreover, research gathered 

data from other source, e.g. regulations and standards. This step was important to 

provide background knowledge of the study field and important to identify interview 

guides and observation form.  
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2)   Face-to-Face Interview 

To get necessary information for understanding lesson of 

success, problems barriers, and public participation of the EMLG, the interview the 

key informants, administrators and officials of local governments that were 

responsible for the environmental management, and community leaders, were needed 

for this study. Purposive sampling method applied for selecting samples. 

Interview question guideline included: 

 (1) Environmental management: input, process (PDCA), 

and output (environmental management performance)  

  (2) Solid waste management 

  (3) Wastewater management 

  (4) Excreta management 

  (5) Pollution management (noise, air, soil, and visual) 

  (6) Land use management  

  (7) Water source management 

  (8) Environmental knowledge 

  (9) Factors affecting the success of the EMLG 

 (10) Problems and barriers of the EMLG 

 (11) Public participation in environmental management 

process 

 (12) Appropriate strategies for enhancing the EMLG 

3)  Site Observation 

   One of the most commonly used data collection methods was a 

site observation. Researcher can assess many physical aspects of environmental 

management in the study areas which include environmental implementation, 

environmental infrastructures, public participation, and environmental management 

problems and barbered. Observation form was constructed for site observation data 

collection. 

  3.2.2.2  Key Informants Selection 

In this study, purposive sampling was applied based on efficiency of 

data which will gain from local governments. In this technique, the study area was 

divided into four clusters, which were; the northern region; the northeast region; the 
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central region; and the southern region, to cover countrywide. Then the required 

information was collected from each selected group. 

The study separates type of local administration to two groups: 1) 

municipality, which includes the city municipality, the town municipality, and the 

sub-district municipality; 2) sub-district administration organization (SAO), which 

includes: the large SAO; the medium SAO; and the small SAO. Therefore, in every 

administrative region, the sample covered every group upper. Two-stage selection 

sample included: 1) select representatives of provinces from each region, the northern 

region, the northeast region, the central region, and the southern region and 2) 

secondary sample unit, select the local governments in the selected province for 

covering all types of municipality and SAO (Table 3.6 and Figure 3.9). 

 

Table 3.6  Number of Study Area 

 

Administrative region Local government type Number of study area 

Northern region  Municipalities 3 

SAOs 3 

Northeast region Municipalities 3 

SAOs 3 

Central region Municipalities 3 

SAOs 3 

Southern region Municipalities 3 

SAOs 3 

Total 24 

 

Therefore, the total study areas from purposive selection were 24 local 

governments from four provinces of each region. 
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Figure 3.9  Study Areas by Region 

 

 Table 3.7 shows the 24 study areas from the purposive selection which 

include: 4 city municipalities; 4 town municipalities, 4 sub-district municipalities; 2 

large SAOs; 4 medium SAOs; and 6 small SAOs. For the southern region, the 

Informants came from two provinces because of an availability of local government 

for supporting data collection. 

 

Table 3.7  The Study Areas  

 

Administrative regions Type of local governments Name of local governments 

Northern region 

Chiang Mai Province 

*without large SAO 

City municipality Chiang Mai Municipality 

Town municipality Meajo Municipality 

Sub-district municipality Nongthong Pattana Municipality 

Medium SAO Donkaew SAO 

Small SAO  Maesa SAO 

Small SAO 

 

Tawangprow SAO 

Northeast region 

Khon Kaen Province 

City municipality Khonkan Municipality 

Town municipality Ban Toom Municipality 

Sub-district municipality Thapra Municipality 

Large SAO Thapra SAO 

Medium SAO  Dangyai SAO 

Small SAO Nonsomboon SAO 
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Table 3.7  (Continued)  

 

Administrative regions Type of local Governments Name of local governments 

Central region 

Ayutthaya Province 

City municipality Ayutthaya Municipality 

Town municipality Sena Municipality 

Sub-district municipality Banpreak Municipality 

Large SAO Thanu SAO 

Medium SAO  Sanap Thuep SAO 

Small SAO 

 

Phrakaw SAO 

Southern region 

Songkhla and 

Nakhon Si Thammarat 

Provinces  

City municipality Hatyai Municipality 

Town municipality Khaoroopachang Municipality 

Sub-district municipality Namnoi Municipality 
Medium SAO Thungyai SAO 
Small SAO Thungwang SAO 
Small SAO Tharea SAO  

 

3.3  Data Analysis 

 

 Collected information used primary and secondary data collection method. 

The analysis used mixed research method, triangulation mixed methods design with 

merged results (Clark and Creswell, 2008: 379-380). In order to answer all research 

questions and achieve the objectives of the research, both quantitative and qualitative 

method will be used by done at the same time as shown in Figure 3.10. 

 

 

 

Figure 3.10 Visual Diagram of a Triangulation Mixed Methods Design with 

 Merged Results 

Source:  Leuzzo, 1995 quoted in Clark and Creswell, 2008: 380. 
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3.3.1  Quantitative Analysis 

 In a data processing, the information that collects from administrators and 

officers of local governments by questionnaires was recorded and coded on coding 

sheets. The questionnaires design followed the method of Likert Scale (Verhoeven, 

2011: 165): 

 

Very good  give credit mark 5  score 

Good   give credit mark 4  score 

Moderate  give credit mark 3  score 

Poor   give credit mark 2 score 

Very poor  give credit mark 1 score 

 

 The statistics that use for analysis the data were descriptive statistics and 

inferential statistics. The output data of the statistic results were presented in forms of 

cross tabulation and graphic chart. 

  3.3.1.1  Descriptive statistics 

  Descriptive statistics was a tool that help researcher organize and 

describe data collected from either a sample or a population (Frankfort-Nachmias and 

Leon-Guerrero, 2006: 18). Descriptive statistics were used to describe the basic 

features of the data in a study. They provided simple summaries about the sample and 

the measures. Together with simple graphics analysis, they formed the basis of 

virtually every quantitative analysis of data. They included the calculation of mean, 

percentage, standard deviation (S.D.), and frequency. There were five criteria for 

interpretation the performance of the EMLG (Verhoeven, 2011: 165) (Table 3.8). 

 

 

   

 

 

 

 

 

Interval class  =   Range 

    number of classification 

  = 5 - 1 =   0.8 

       5   
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Table 3.8  Criteria for Interpretation the Performance 

 

Range for the score Descriptions 

1.00 - 1.80 The indicator has the lowest performance of the environmental management 

1.81 - 2.60 The  indicator has the low performance of the environmental management 

2.61 - 3.40 The indicator has the moderate performance of the environmental management 

3.41 - 4.20 The indicator has the high performance of the environmental management 

4.21 - 5.00 The  indicator has the highest performance of the environmental management 

 

Source:  Verhoeven, 2011: 165. 

 

  3.3.1.2  Inferential Statistics 

  Inferential statistics is the logic and procedure concerned with making 

predictions and inferences about a population from observations and analysis of a 

sample population (Frankfort-Nachmias and Leon-Guerrero, 2006: 18). The structural 

equation modeling (SEM) was used for quantitative test of a theoretical model 

hypothesized by using computer program for analysis and find out the causal 

relationship between each variable. Table 3.9 presents symbol and representation. 

 

Table 3.9  The Structural Equation Modeling Symbols and Representations 

 

Symbols Representation 

1. 

 

Latent construct 

2. Observed measured variable 

 

3. Regression path from the latent construct to measured variable 

(from cause to effect: variable at base of arrow causes variable at 

head of arrow) 

 

4.  

 

Causal impact of an exogenous latent construct on an endogenous 

latent construct 
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Table 3.9  (Continued)  

 

Symbols Representation 

5. Measurement error associated with the observed variable of the 

endogenous construct 

 

 

Source:  Reisinger and Turner, 1999: 71-88. 

 

  The SEM test for this research took two steps: 

   1)  Confirmatory Factor Analysis (CFA)  

   Confirmatory factor analysis (CFA) was used to test a factor 

structure which a researcher constructs through literature review. The objective of 

confirmatory factor analysis was to test whether the data fit a hypothesized 

measurement model. This hypothesized model was based on theory and previous 

analytic research. Using practical significance as the criteria, Hair et al. (2010: 117) 

suggested the factor loading as Table 3.10. 

 

Table 3.10  The Significance Criteria of Factor Loading 

 

Factor loading Criteria 

In the range of ±.30 - ±.04 Considered to meet the minimal level for interpretation of 

structure 

±.05 or greater Considered practically significant 

Exceeding 1.70  Considered indicative of well-defined structure and are the goal 

of any factor analysis  

 

Source:  Hair and et al., 2010: 117. 

 

   Moreover, reliability also was considered for assessment tool 

produces stable and consistent results. Construct reliability (ƿc) and average variance 

extrated (ƿv) were used to assessing the reliability of the individual indicators. the 

information on the indicator loading and error variances from the completely 
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standardized solution used and applied by the formula and criterias in Table 3.11 

(Diamantopoulos and Siguaw, 2000: 90-91). 

 

Table 3.11  The Significant Criteria of Construct Reliability and Average Variance 

 Extrated 

 

Items Formulas Criteria 

Construct reliability 

(ƿc) 

ƿc  = (∑λ)
2 
/ [(∑λ)

2 
+ ∑(Ɵ)] ƿc > 0.60 

Average vatiance extrated 

(ƿv) 

Ƿv  = (∑λ
2
)/ [(∑λ

2
)+ ∑(Ɵ)] ƿv > 0.50 

 

Source:  Diamantopoulos and Siguaw, 2000: 90. 

Note: ƿc = construct reliability 

 ƿv =  average vatiance extrated 

 λ  = indicator loadings 

 Ɵ = indicator error variances 

 ∑ = summation over the indicators of the latent variable 

    

   2)  Multiple Regression Analysis (MRA) 

   Multiple regression analysis (MRA) is a statistical process for 

estimating the relationships among variables. The MRA includes many techniques for 

modeling and analyzing several variables, when the focus is on the relationship 

between dependent and independent variables. In this research, the SEM was used for 

testing the factors affecting the EMLG model.  

   Table 3.12 presents measurement of model fit which use for 

diagnostics for model modification 
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Table 3.12  Measurement of Model Fit 

 

Fit index Acceptable values 

X
2
-test P < 0.05 

x
2
/df < 5.00 

Comparative fit index (CFI) ≥ 0.90 

Goodness of fit index (GFI) ≥ 0.90 

Adjusted goodness of fit index (AGFI) ≥ 0.90 

Root mean square error of approximation (RMSEA) < 0.08 

Comparative fit index (CFI) ≥ 0.90 

Goodness of fit index (GFI) ≥ 0.90 

Adjusted goodness of fit index (AGFI) ≥ 0.90 

Standardized root mean square residual (SRMR) < 0.08 

 Normed fit index (NFI) > 0.90 

Non-normed fit index (NNFI) > 0.95 

 

Source:   Suwimon Tiraganon, 2010: 249 quoted in Yut Kaiyawan, 2013: 228; 

 Diamantopoulos and Siguaw, 2000: 83-85 quoted in Supamas Angsuchoti, 

 Somtawin Wijitwanna and Ratchaneekool Pinyopanuwat, 2011: 29; 

 Kaplan, 200: 110; Bollen, 1989: 278. 

 

 3.3.2  Qualitative Analysis 

 Table 3.13 presents eight steps of content analysis which was employed for 

the qualitative analysis in this study that include: 1) read all the information carefully; 

2) evaluation all the terms; code the word that best describes each piece of 

information; 3) group the terms; coded terms and form a hierarchy; 4) looking for 

relationship between the concepts; 5) gives the concepts a structure; and 6) discusses 

the model (Verhoeven, 2011: 291-300). 
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Table 3.13  Eight Steps of Content Analysis 

 

Steps Descriptions 

1.  Read all the information 

carefully 

- Divide the information into small pieces that researcher can 

summarize in one key term 

2. Evaluation all the terms - What value do the research elements (respondents) attach to that 

term?  

- This means interpreting the meaning. Are the terms negative in 

their tone, or positive? 

3. Code the word that best 

describes each piece of 

information 

- Use one code (word) to describe that piece of information; one of 

the things researcher will be doing with it is summarizing the 

material 

- This kind of coding is known as open coding. It is done at the 

start of the analysis process and it is the step in defining the 

concepts that have been found. It is still very exploratory at this 

stage 

4. Group the terms. - What belongs with what? This is where researcher starts the 

sorting process. 

5. Coded terms and form a 

hierarchy 

- What is the most important code, what’s next, and so on. 

6. Looking for relationship 

between the concepts 

- Make main groups and subgroups by checking to see which codes 

belong together and how they can be sorted.  

- Think carefully about the reasons researcher have for grouping 

concepts, look for evidence for this in the text. 

7. Gives the concepts a 

structure 

- Look for relationships between them and address the question as 

to why you have discovered certain concept and certain rankings 

in the concept 

- Brings these relationships and rankings together in a model or 

diagram. 

8. Discusses the model - Does it answer the question? 

- Does it raise more questions? 

- Is more information needed? If so, then researcher need to go 

back to collecting information until such time as researcher can 

formulate a complete answer to the central question. 

 

Source:  Verhoeven, 2011: 291-300. 
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 3.3.3 Strategies for Enhancing Environmental Management of Local 

Governments  

 The appropriate strategies for enhancing the EMLG were developed based on 

CSFs from qualitative and quantitative analysis and adapting the BSC framework to 

nonprofit organizations (Kaplan and Norton, 2004: 8). The strategy map is a one page 

graphical presentation of what public sector must do well in each of the four 

perspectives of adapting the BSC framework to nonprofit organization that include: 

the fiduciary perspective; the customer perspective; the internal perspective; and the 

leaning and growth perspective. 

 

 

 

Figure 3.11  Adapting the Balanced Scorecard Framework to Nonprofit Organizations  

Source:  Kaplan and Norton, 2001: 135 and Kaplan and Norton, 2004: 8. 

 

 The four proposed strategies for enhancing the EMLG were confirmed by 

qualitative method, face-to-face interviews, to get appropriate strategies. The 
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interviews were conducted with representatives from three sectors and included: the 

central agency, the local government, and the education sector concerning 

environmental management, local government management, and decentralization as 

presented in Table 3.14.  

 

Table 3.14  Representatives from Three Sectors in Confirming the Proposed                        

                    Strategies  

 

Sectors Agencies Positions 

Central 

agency 

Department of  Disaster Prevention and 

Mitigation, Ministry of Interior  

Plan and Policy Analyst, Expert level 

(Expert of disaster management) 

Department of Local Administration,  

Ministry of Interior 
Director of Public Health and 

Environmental Division 

Department of Local Administration,  

Ministry of Interior 
Plan and Policy Analyst 

Local 

government 

Chiang Mai Municipality, Chiang Mai Environmental Technical Officer 

Nongtong Pattana Municipality, Chiang Mai Municipal Clerk 

Thapra Municipality, Khon Kaen Mayor 

Donkaew SAO, Chiang Mai SAO Clerk 

Education 

sector 

Nation Institute Development Administration, 

Bangkok 

  

Assistant Professor in Economic and 

Director of  improve Saen Saep Canal’s 

water quality improvement project, 

Bangkok 

Chiang Mai University, Chiang Mai province Assistant Professor in Public 

Administration 

Prince of Songkla University, Songkla province Lecturer in Public Administration 
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3.4  The Quality of Quantitative and Qualitative Tools 

 

 3.4.1   The Quality of Quantitative Instruments 

 3.4.1.1  Validity of Questionnaire 

 To ensure validity, any instrument must measure what it was intended 

to measure (Black, 1993: 67). The instruments must be logically consistent and cover 

comprehensively all objectives of the study (Black, 1993: 67). The item-objective 

congruence (IOC) was done for this study to ensure validity of questionnaire. IOC 

procedure, which may also be referred to as the item-subscale congruence procedure 

when used with questionnaires, provides an index of the validity of an item based on 

the ratings of two or more content specialists (Rovinelli & Hambleton, 1997 quoted in 

Waltz, Strickland and Leanz, 2010: 191-192). In this method, content specialists are 

directed to assign a value of +1, 0, or -1 for each item, depending upon the item’s 

congruence with the measure’s objective or subscale, as shown in Table 3.15. 

 

Table 3.15  Value Judged of the Item-Objective Congruence  

 

Value Judge 

+1 The item is definite measure of the objective or subscale 

  0 The item is undecided about whether the item is a measure of the 

objective or subscale. 

-1 the item is not a measure of the objective or subscale 

 

Source:  Waltz at el., 2010: 191-192.  

 

Hence, the task of the content specialists is to make a judgment about 

whether an item falls within the content domain as specified by the measure’s 

objective or subscale. The data that result from the judges’ ratings are then used to 

compute the index of item-objective congruence or item-subscale congruence (Waltz 

et al., 2010: 191-192). 
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The index of item-objective congruence provides useful information 

about the agreement between content specialists’ ratings as to whether each item in a 

test or questionnaire measures the intended objective. In this procedure an item is 

assessed to determine which of several objectives or subscales in a measure it 

represents. The limits of the index range from -1.00 to +1.00. An index of +1.00 will 

occur when perfect positive item-objective or subscale congruence exists, that is, 

when all content specialists assign a +1 to the item for its related objective or subscale 

and a -1 to the item for all other objectives or subscales that are measured by the tool. 

An index of -1.00 represents the worst possible value of the index and occurs when all 

content specialists assign a -1 to the item for what was expected to be its related 

objective or subscale and a +1 to the item for all other objectives or subscales (Waltz 

at el., 2010: 191-192). 

The IOC results of this study were in range of 0.67 – 1.00 (38 

questions). It indicated that the questions were logically consistent and covered 

comprehensively all objectives of the study. 

 3.4.1.2  Reliability of Questionnaire  

 Reliability is central concept in measurement and it basically means 

consistency (Punch, 2005: 95). There are two main aspects to this consistency: 

consistency over time and internal consistency (Punch, 2005: 95). Where multiple 

indicators are involved, internal consistency is most often assessed through 

Cronbach’s alpha (Osborne, 2013: 192). Alpha is a function of two aspects of a scale 

or set of indicators: number of items and the average correlation between the items. 

Therefore, the high alpha comes from either having a scale with strongly correlated 

items or a scale with many items or both (Osborne, 2013: 192). 

 Reliability coefficients for measuring instruments will give a relative 

indication of an instrument’s reliability, usually on a scale of 0.00 (not at all reliable) 

to 1.00 (Perfectly reliable) (Black, 1993: 73). In assessing reliability through 

Cronbach’s Alpha, some authors suggest different levels of acceptance. Nunnally 

(1967 quoted in Hafiz and Abdul Nassir Shaari, 2013: 81-88) suggested that 

acceptable alpha is between 0.50 and 0.60 and ten years later, his book titled 

“Psychometric Theory”, Nunnally (1978 quoted in Hafiz and Abdul Nassir Shaari, 

2013: 81-88) increased the level of acceptance and considered that alpha should 
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exceed the minimum of 0.70 for internal consistency. However, Nunnally and 

Bernstein (1994 quoted in Hafiz and Abdul Nassir Shaari, 2013: 81-88) recommended 

a rule of thumb level of higher than 0.70, with a level as low as 0.60 being accepted 

for new scale. Therefore, the acceptable point (0.70) was used as the minimum for 

determining internal consistency of scale for this study.  

 Table 3.16 presents results of reliability coefficients analysis from 60 

cases. The Cronbach’s alpha of a set of indicators (22 items) of independent variable 

was higher than acceptable point (0.742). For dependent variable, the alpha of a set of 

indicators (16 items) also exceeded the minimum for internal consistency (0.714).  

 

Table 3.16  Results of Reliability Coefficients Analysis  

 

Variable Cronbach’s alpha Number of items Number of case 

Independent variable  

 Context factor  

 Input factor 

 Process factor  

0.742 22 60 

Dependent variable  

 Output factor  

0.714 16 60 

 

Note:  An acceptable alpha value is ≥ 0.70 (Nunnally, 1978) 

 

3.4.2  The Credibility of Qualitative Data  

In data analysis, the method of triangulation was applied for providing diverse 

ways of looking at the same phenomenon. It is benefit in adding to credibility by 

strengthening confidence in whatever conclusion are drawn. Two kinds of 

triangulation can contribute to verification and validation of qualitative analysis:  1) 

methods triangulation: checking out the consistency of findings generated by different 

data collection methods (Patton, 2002: 556) which include interview, observation, and 

secondary data, and 2) triangulation of sources: checking out the consistency of 

different data sources within the same method (Patton, 2002: 556), face-to-face 

interview, which includes local government administrators, officials of local 

governments, and community leaders for finding out the performance and formulating 
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the strategies and representatives from the central agency, the local government, and 

the education sector for confirming the proposed strategies as shown in Figure 3.12 

and Figure 3.13.  

  

 

 

Figure 3.12  Triangulation of Sources for Evaluating the Performance of EMLG and                   

                      Finding the CSFs 

 

 

 

Figure 3.13  Triangulation of Sources for Confirming the Proposed Strategies  

 

 



 

CHAPTER 4 

 

THE PERFORMANCE AND THE CRITICAL SUCCESS FACTORS  

OF THE ENVIRONMENTAL MANAGEMENT  

OF LOCAL GOVERNMENTS 

 

This chapter presents the performance and the critical success factors (CSF) of 

environmental management of local governments (EMLG) in Thailand. The main 

collection data technique was a questionnaire. The key informants were 

administrators and officials of local governments that were responsible for 

environmental management. Quantitative data analyzed by using descriptive statistics 

for finding the performance of the EMLG and using inferential statistics for finding 

the CSFs. The structural equation modeling (SEM) was used to test of theoretical 

model hypothesized by using computer program for analysis and find out the causal 

relationship between each factor. Moreover, qualitative results also were applied for 

supporting and explaining the quantitative results. Qualitative data came from 

municipalities and SAOs following the concept of triangulation of qualitative data 

source that include: document review, face-to-face interview, and site observation.  

 

4.1  General Information of the Samples 

 

4.1.1  Topography of Local Government Areas  

Table 4.1 presents a background of the respondents separated by topography that 

local government located. For the municipality, the majority were municipalities in the 

flat plains (59.02%) followed by municipalities in the plateaus (18.03%), and the 

intermontane plateaus (13.11%). For the SAOs, the majority were SAOs in the flat plains 

(55.13%) followed SAOs in the intermontane plateaus (15.97%), and the third was the 

plateaus (12.17%). For overall, the majority were local governments in the flat plains 

(56.36%) followed by intermontane plateaus (15.06%), and the plateaus (14.03%). 
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Table 4.1  Number and Percentage of Respondents by Topography 

 

Topography Municipalities  

(n = 122) 

SAOs  

(n = 263) 

Overall  

(n = 385) 

Frequency Percentage Frequency Percentage Frequency Percentage 

Flat plains 72 59.02 145 55.13 217 56.36 

Plateaus  22 18.03 32 12.17 54 14.03 

Hills and 

mountains  
3 2.46 16 6.08 19 4.94 

Intermontane 

plateaus  
16 13.11 42 15.97 58 15.06 

Undulating 

plains  
0 0 11 4.18 11 2.86 

Coastal plains 9 7.38 14 5.32 23 5.97 

Islands 0 0 3 1.14 3 0.78 

 

4.1.2  Economic Activities in the Local Government Areas 

 Table 4.2 presents the main economic activities in the local government areas 

of the respondents. The highest percentage of the main economic activity in municipal 

area was the agriculture (56.56%). The second highest was the commercial (32.79%) 

and the third was the fishery (4.92%). For the SAOs, the highest percentage was the 

agriculture (82.89%). The second highest was the commercial (9.51%) and the third 

was the industrial (4.56%). For overall, the highest percentage of the main economic 

activity in local areas was the agriculture (74.55%). The second highest was the 

commercial (16.88%) and the third was the industrial (3.64%). 

 

Table 4.2  The Main Economic Activities in Local Areas  

 

Economic 

activities 

Municipalities  

(n = 122) 

SAOs  

(n = 263) 

Overall  

(n = 385) 

Frequency Percentage Frequency Percentage Frequency Percentage 

Commercial  40 32.79 25 9.51 65 16.88 

Industrial 2 1.64 12 4.56 14 3.64 

Agriculture 69 56.56 218 82.89 287 74.55 

Fishery 6 4.92 3 1.14 9 2.34 

Tourism  5 4.10 5 1.90 10 2.30 
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4.1.3 Sections Responsible for Environmental Management of Local 

Governments. 

 Table 4.3 presents the section responsible for environmental management of 

local governments. For the municipality, the highest percentage was the 

bureau/division of civil work or bureau/division of public work (45.08%). The second 

highest was the bureau/division of public health and environment (33.61%) and the 

third was the office of the municipal clerk (19.67%). For the SAOs, The highest 

percentage was the bureau/division of civil work or bureau/division of public work 

(57.41%). The second highest was the office of the chief administrator of the SAO 

(22.81%) and the third was the bureau/division of public health and environment 

(17.49%). For overall, the highest percentage was the bureau/division of civil work or 

bureau/division of public work (53.51%). The second highest was the bureau/division 

of public health and environment (22.60%) and the third was the office of the 

municipal clerk and office of the chief administrator of the SAO (21.82%). 

 

Table 4.3  The Sections Responsible for Environmental Management of Local 

 Governments 

 

Section responsible 

for environmental 

management 

Municipalities  

(n = 122) 

SAOs  

(n = 263) 

Overall  

(n = 385) 

Frequency Percentage Frequency Percentage Frequency Percentage 

Office of the municipal 

clerk/Office of the chief 

administrator of the SAO  

24 19.67 60 22.81 84 21.82 

Bureau/Division of 

public health and 

environment  

41 33.61 46 17.49 87 22.60 

Bureau/Division of 

civil work; 

Bureau/Division of 

public work   

55 45.08 151 57.41 206 53.51 

Others 2 1.64 6 2.28 8 2.08 
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4.2  Environmental Problems in Local Government Areas  

 

 4.2.1  Environmental Problems in Municipal Areas 

Regarding environmental issues in municipal areas, from the 122 sampled 

municipalities, 83 indicated that they had environmental issues in their areas. Thirty-

seven point thirty-four percent indicated that they faced a solid waste problem. 

Moreover, they also specified that wastewater and air pollution were serious problems 

in the municipal areas (32.53% and 16.87% respectively). The details are shown in 

Table 4.4.  

  

Table 4.4  Environmental Issues in Municipal Areas 

 

Issues Frequency (n = 

83) 

Percentage 

1.   Solid waste 31 37.34 

2.   Wastewater 27 32.53 

3.   Air pollution 14 16.87 

4.   Flooding 13 15.66 

5.   Natural resource degradation 9 10.84 

6.   Noise pollution 7 8.43 

7.   Drought 5 6.02 

8.   Others  3 3.62 

  

Below six current serious environmental problems in municipality areas are 

discussed that were supported by quantitative data. 

  4.2.1.1  Solid Waste Problem 

It was found that the amount of solid waste in municipal areas was 

increasing and that waste management costs also continued to rise. Moreover, many 

municipalities faced accumulated waste problems (the waste needs to be sent to 

disposal) and illegal dumping and the problem of litter, which appeared in both public 

and private areas. Furthermore, lack of public awareness of waste management was 

the main cause of failure to promote waste separation and other waste campaigns of 

the municipalities (Figure 4.1). 
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Figure 4.1  Solid Waste Problems in Municipal Areas 

 

Data from the Pollution Control Department (PCD) (PCD, 2011) 

indicated that the trend of solid waste in municipality areas and the city of Pattaya 

increased from 12.635 tons per day in 2005 to 16.620 tons per day in 2010. 

Moreover, many municipalities faced accumulated waste problems and illegal 

dumping and the problem of litter, which appeared in both public and private 

areas. In addition, in the local authorities’ areas which had a solid waste 

management service, they still faced problems with accumulated waste. The 

information from the PCD (PCD, 2015a) showed that the amount of accumulated 

waste that had reached 0.131 million tons per year. 

Furthermore, lack of public awareness of waste management was the 

main cause of failure to promote waste separation and other waste campaigns of the 

municipalities. This was explained by a study of the opinions of the local peoples in 

the communities by Salinee Suwanseansak (2012: 1), which explained that the 

problem involved with not thoroughly understanding of the problems and impacts 

from improperly-managed waste, lack of knowledge, and shortages of garbage bins 

and manpower.  

4.2.1.2  Wastewater Problem 

The qualitative data revealed that many households, dormitories, and 

small enterprises did not have wastewater treatment before discharging the wasted 

into the environment, while treatment was the key measure for protecting water 

resources. Some municipalities faced illegal wastewater discharge into the natural 

surface water or agricultural areas and this affected the health of humans and animals 

and caused serious economic and other public welfare problems. Figure 4.2 illustrates 

wastewater problems in the municipal areas. 
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Figure 4.2  Wastewater Problems in Municipal Areas 

 

A study of Satapon Moongkumglang (2013: 109-111) showed that 

87.5% of city municipalities and 73.5% of town municipalities in Thailand faced 

wastewater problems (questionnaire applied to 333 municipalities). In addition, the 

study presented three major wastewater sources in municipalities: 1) community 

sewage discharge; 2) department stores/private sector; and 3) industral sector. 

4.2.1.3  Air Pollution Problem 

Due to the economic activities in the urban areas, air pollution was one 

of the most serious problems in these areas and affected the residents’ health. Types 

of air pollution included dust from transportation, smog from burning, and stench 

from factories, farms, landfill sites, and open dumping. Especially in the northern part 

of Thailand, smoke and haze are problems that occur every year. The regional smog 

problem imposed discomfort and health effects on the local people, with further 

impacts on tourism and the economy (Figure 4.3). 

 

Figure 4.3  Air pollution Problems in Municipal Areas 

Source:  The Public Relations Department Region 3 Chiang Mai, 2016. 

 

The data from the PCD (PCD, 2013: 43) indicated that the smoke 

pollution in the northern part of Thailand usually being in late January and continues 
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to March during the hot season of every year. This problem is caused by a 

combination of factors; open burning is the main reason. Slash and burn farming 

techniques have been common over the centuries in the northern region of Thailand as 

well as neighboring countries. From 2007 to 2010, the northern areas faced air 

pollution with up to 120 micrograms of PM10 per cubic metre continuing for several 

days. The air pollution problem was the highest environment problem for which the 

public sector received a lot of complaints from the people (PCD, 2013: 43). 

4.2.1.4  Flooding Problem 

Flooding in municipalities caused by flash floods and river floods was 

reported, but there was also a specific flood type mentioned drainage flooding, as 

there few open areas that could be used for water storage. Therefore, all of the rainfall 

needs to be transported to surface water or the sewage system. High intensity rainfall 

in urban areas causes flooding when the city sewage system and draining canals do 

not have the necessary capacity to drain away the amounts of rain that are falling.  

For example, flooding in the Chiang Mai municipality area was caused 

by the problems in the internal and external precinct of the township (Panumat 

Gumkumpetch, 2007). The major causes of flooding were an excess of accumulated 

rainfall, both inside and outside the precinct of the city. The encroachment has led to 

degradation and has reduced the forestry areas, which caused a reduction in the 

natural water absorption of the plant roots. Moreover, influx of the flooding into the 

city areas was caused by an excess of water beyond capacity of the Ping River (Figure 4.4). 

Furthermore, issues of water intrusion into the Ping River bank resulted in the 

reduction of the water magnitude. The road construction and watershed line, which 

was encroached by a bridge structure, resulted in the water flow being substantially 

hindered as never before (Panumat Gumkumpetch, 2007). 
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Figure 4.4  Flooding Problems in Municipal Areas  

Source:  The Public Relations Department Region 3 Chiang Mai, 2014. 

 

4.2.1.5  Natural Resource Degradation Problem 

Urban sprawl, rapid growth of the population, and poor environmental 

awareness were the major causes of the problem. Forest and mangrove forest 

invasion, inadequate green space, and coastal erosion problems were found in some 

municipalities (Figure 4.5). The study of Phuangphet Tanasin (2009) about on the 

improvement of the landscape in Chiang Mai municipality found that the urban 

sprawl had negative effects on the green space in the municipal areas. Although the 

local government tried to increase the green space, the green spaces (parks) were 

concentrated only in the old town area and along the riverside of the Ping River, and 

did not cover the entire city. 

 

 

Figure 4.5  Natural Resources Degradation Problems in Municipal Areas    

Source: Office of the Royal Development Projects Board, 2009; Chiang Mai 

 Municipality, 2012. 

 

Regarding coastal erosion, the study of the coastal erosion effect on 

coastal communities by Sawanya Thamma-apipon (2012) found that 33.45 kilometers 
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out of 42.78 kilometers of total shoreline in the Samutsakorn coastal area were 

eroded. Coastal erosion affected the local communities in three aspects: the economic 

impact, e.g. land cost decrease and income loss; the social impact, e.g. community 

setback/migration and lifestyle changes; and the environmental impact, e.g. land loss, 

mangrove deterioration, and marine animal reduction. 

4.2.1.6  Noise Pollution Problem 

Noise pollution is the result of modern industrialized, urban life, 

congestion, and poor urban planning. The causes of noise pollution in urban areas are 

transportation, industries, and buildings construction (Figure 4.6). Urban noise affects 

the quality of life (QOL) of people. 

 

 

Figure 4.6  Noise Pollution Problems in Municipal Areas 

 

Noise pollution was the second highest environmental problem that the 

public sector received complaints about from the local people (PCD, 2013: 43). The 

study about community noise in Tambolchumsang municipality, Wangchan district, 

Rayoung province (Oranuch Saetung, Nirun Witit-anunand Pichan Sawangwong, 

2007). The noise ranges obtained from the research reflected moderate noise pollution 

as perceived by the people in the communities. The main sources of noise were 

mostly from traffic and people’s activities. The effects of noise on people in the 

communities were sleep and communication disturbances, stress, and short periods of 

irritation.  

Figure 4.7 presents the percentages of the average noise exposure (Leq) 

per 24 hours in 2013 in Thailand. The roadside areas in Bangkok metropolitan region 

were the areas mostly affected by the pollution, where the noise exposure average was 

more than 70 decibels (A). 
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Figure 4.7 Percentages of Average Noise Exposure (Leq) 24 hour in 2013 in 

 Thailand 

Source:  PCD, 2013: 14. 

 

4.2.2 Environmental Problems in Sub-district Administrative 

Organization (SAO) Areas 

Regarding environmental issues in the SAO areas, from the 263 sampled 

SAOs, 252 indicated environmental issues in their areas. The highest percentage of 

environmental issues was solid waste (32.54%). The second highest was drought 

(25.00%), and the third was wastewater (18.65%). The details are shown in Table 4.5.  

 

Table 4.5  Environmental Issues in SAO Areas 

 

Issues Frequency (n = 252) Percentage 

1.  Solid waste 82 32.54 

2.  Drought 63 25.00 

3.  Wastewater 47 18.65 

4.  Flooding 39 15.48 

5.  Air pollution 35 13.89 
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Table 4.5  (Continued) 

 

Issues Frequency (n = 

252) 

Percentage 

6.  Soil pollution 16 6.35 

7.  Noise pollution  7 2.78 

8.  Other 5 1.98 

 

Below six current serious environmental problems in SAO areas are 

discussed that were supported by quantitative data. 

4.2.2.1  Solid Waste Problem 

The increasing amount of solid waste occurred in SAO areas in 

communities, industries, and small enterprises, but there was also a specific waste 

type, crop production, in the agriculture sector. Nevertheless, waste management 

improvement was not a main policy of many SAOs. Moreover, lack of public 

awareness of waste management was the main problem that caused failure to promote 

a waste separation policy and other waste campaigns by the SAOs. The number of the 

governments that did not have a waste management service reached 3,337 or an 

estimated 43% of the total (PCD, 2015a). In addition, the areas that had solid waste 

management service still had accumulated waste at about 6.387 million tons per year 

(PCD, 2015a). Figure 4.8 illustrates the solid waste problems in the SAO areas. 

 

 

Figure 4.8  Solid Waste Problems in SAO Areas 
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4.2.2.2  Drought Problem 

Due to the deforestation and climate change problems, many rural 

areas have faced drought problems. Drought is a serious problem because it affects 

crop production and the farming sector, which is the main occupation of many people 

(Figure 4.9). Further, this problem caused conflicts among the people, competing for 

water supply, and the QOL of the residents. 

 

 

Figure 4.9  Drought Problems in SAO Areas 

Source: Prakob SAOs, 2016; Bandong SAOs, 2016; Lampang Provincial 

 Agricultural Extension Office, 2016. 

 

  The data from the Land Development Department (Land Development 

Department [LDD], 2013) showed the amount of drought areas in Thailand (2003-

2013) that covered 54.9 million rai (87,775 km
2
). The area was separated into three 

levels: (1) low severity (1 - 3 times per year) at 28.1 million rai (44,867 km
2
); (2) 

middle severity (4 - 5 times per year) at 22.1 million rai (33,324 km
2
); and (3) high 

severity (6 - 10 times per year) at 4.8 million rai (17,584 km
2
). Figure 4.10 presents 

the drought disaster statistics in Thailand from 2005 to 2014 and it can be seen that 

the trend was uncertain (Department of Disaster Prevention and Mitigation [DDPM], 

2015a: 7).   
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Figure 4.10  The Drought Disaster Statistics in Thailand from 2005 to 2014 

Source:  DDPM, 2015a: 7. 

 

4.2.2.3  Wastewater Problem 

In many SAO areas, community sewage is commonly dumped directly 

from households into the fields or small streams (Figure 4.11). Moreover, some 

enterprises and industries do not have wastewater treatment or the system efficiency is 

lower than the standard before discharging wastewater into the environment. The 

treatment of wastewater is one of the key measures of protecting water resources. The 

increasing of household, tourism, enterprise, and investment in rural areas were seen 

as the main causes of the wastewater problem. The problem has affected the health of 

humans and animals, has damaged the agricultural sector, and caused serious 

economic problems.  

 

 

Figure 4.11  Wastewater Problems in SAO Areas 
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A study of Satapon Moongkumglang (2013: 112) showed that the four 

major wastewater sources in SAOs were: 1) community sewage discharges; 2) the 

department stores/private sector; 3) the industries sector; and 4) the agriculture sector. 

Moreover, the study demonstrated that most of wastewater in the SAOs was 

discharged directly into the ground or water sources and most SAOs did not have a 

wastewater treatment system. 

4.2.2.4  Flooding Problem 

Because some the SAOs are located in the mountains and intermontane 

plateaus, the risk of flash floods was a serious problem and rapid flooding increased the 

risk of landslides in the foothill areas. Moreover, many SAOs also have faced river and 

drainage floods and this trend was more violent regarding the forest degradation 

problem. This problem affected the loss of buildings, livestock, crops, fencing, personal 

items, farm equipment, and the machinery of the rural property owners (Figure 4.12).  

 

 

Figure 4.12  Flooding Problems in SAO Areas 

Source:  Tatamnak SAO, 2013. 

 

Figure 4.13 presents the effects from flooding which occurred in Thailand 

from 2009 to 2013 (DDPM, 2015b: 4). As the figure shows, in 2011 Thailand had the 

highest effects from flooding. In 2011, the record high flooding affected 66 provinces, 

including the Bangkok metropolitan area and surrounding areas.  By November more 

than 5.5 percent of the total land area of the country was inundated, and in January 

2012, approximately 11.2 million rai (18,000 km
2
) of farmland remained under water. 

Overall, the floods affected more than 13 million people and resulted in more than 680 

deaths (Ministry of Finance, Royal Thai Government and The World Bank, 2012: 24).  
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Figure 4.13  Flooding Effects in Thailand between 2009 and 2013 

Source:  DDPM, 2015b: 4. 

 

4.2.2.5  Air Pollution Problem 

Due to the agriculture and economic activities in the SAO areas, air pollution 

is one of the serious problems that affect health of the residents. Types of air pollution include 

smoke from open burning, the smell from farms, and stench from small factories in the areas.  

Especially in northern Thailand, smoke and haze are an annual problem. The regional smog 

problem causes discomfort and health issues for the people (Figure 4.14). 

 

 

Figure 4.14  Air Pollution Problems in SAO Areas 

Source: LDD, n.d.; The Government Public Relations Department, n.d.; Thai Health 

 Promotion Foundation, 2015. 
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Ganjana Nathapindhu, Dariwan Settheetham and Kingkaew Ketkowit 

(2011) studied the situation of open burning in rural areas in Kumphawapi District, 

Udonthani, and from interviewing 400 people. The study found that 61.7% of them 

had no waste separation and 64.8% conducted waste disposal by open burning. Most 

of the open burning problems in the agricultural areas were from sugar cane burning 

in the fields (Ganjana Nathapindhu et al., 2001). Moreover, a study about the general 

methods of sugarcane harvesting and the factors affecting the decisions of farmers in 

burning sugarcane prior to harvesting in Ban Wang Nam Chon, Suphan Buri Province 

by Sakarin Tedgaw (2011), in 2010-2011, found that 96.67% of the farmers burned 

sugarcane and the results also revealed that farmers prefer burning and cutting more 

than fresh cutting (Sakarin Tedgaw, 2011).  

4.2.2.6  Soil Pollution Problem 

In SAOs, farming and agriculture are the main occupation of the 

people and developing a means of farming and agriculture is necessary for 

agriculturists. However, modern agricultural practices have initiated the process of 

agricultural pollution. Soil contamination for example, as part of land degradation, is 

caused by the presence of human-made chemicals. Therefore, presently many SAOs 

are facing the degradation of the eco-system and soil pollution, which affects their 

occupation and the people’s welfare (Figure 4.15). 

 

 

Figure 4.15  Soil Pollution Problems in SAO Areas 

Source: LDD, n.d.; Thai Health Promotion Foundation, 2016; Thai Health Promotion 

 Foundation, 2015. 
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Sutasinee Ungsoongnern (2015: 50) studied the environmental impact 

from pesticide utilization. The results showed that only 0.1% of the pesticides used hit 

the target, while 99.9% of the pesticides contaminate in the environment, especially 

the soil and water, which affects the ecology and food chain. Pesticides cause soil 

pollution because the chemicals remain in the soil for a long time and also cause the 

deterioration the soil and decreasing of agricultural products. 

 

4.2.3 Environmental Problems in the Local Government Areas in 

Thailand  

For environmental problems in Thailand, from 385 sampled local 

governments, 335 indicated the environmental issues in their area. For overall, the 

highest percentage of environmental issues in Thailand was solid waste (33.73%). 

The second highest was wastewater (22.09%). The third highest was drought 

(20.30%). The fourth highest was flooding (15.52%) and the fifth highest was air 

pollution (14.63%). The details are shown in Table 4.6.  

 

Table 4.6  Environmental Issues in Overall 

 

Issues Frequency (n = 335) Percentage 

1.  Solid waste 113 33.73 

2.   Wastewater 74 22.09 

3.   Drought 68 20.30 

4.   Flooding 52 15.52 

5.   Air pollution 49 14.63 

6.  Soil pollution 17 5.08 

7.   Noise pollution 14 4.18 

8.  Natural resources degradation 12 3.58 

9.   Other 4 1.20 
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4.3  The Performance of the Environmental Management of Local   

        Governments 

 

This study used five criteria for the interpretation of the performance of 

EMLG, 1.00 - 1.80 = lowest; 1.81 - 2.60 = low; 2.61 - 3.40 = moderate; 3.41 - 4.20 = 

high; 4.21 - 5.00 = highest (Verhoeven, 2011). This sector was divided into four parts: 

1) the environmental management performance of municipalities; 2) the 

environmental management performance of SAOs; 3) the performance of EMLG in 

Thailand; and 4) comparing the environmental management performance of 

municipalities and SAOs. 

 

4.3.1  The Environmental Management Performance of Municipalities 

 This section presents the environmental management performance of 

municipalities that was divided into four parts: the performance of context, input, 

process, output, and overall.  

4.3.1.1 The Environmental Management Performance of the Context 

Factor of Municipalities 

Table 4.7 shows the descriptive statistics for context factor of the 

municipality, which was at a moderate level of performance (x̄ = 3.16). However, the 

mean score of the public participation factor (x̄ = 3.34) was higher than that of the 

environmental problem factor (x̄ = 2.98). Two indicators of the public participation 

variables (cooperation of people/other sectors with local government executing 

environmental projects/activities, and cooperation of people/other sectors with local 

government to reduce pollution in the area) were at a high level of performance (x̄ = 

3.50 and x̄ = 3.48 respectively).  
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Table 4.7 Descriptive Statistics for the Context Factor of the Environmental 

 Management of Municipalities  

 

1. Context factor Descriptive statistics 

1.1 Condition of 

environments 

Very low 

 

(5) 

Low 

 

(4) 

Moderate 

 

(3) 

High 

 

(2) 

Very 

high 

(1) 

n = 122 Performance 

level 
Mean SD 

1.1.1 Environmental 

problems in the area 

11 

(9.0%) 

17 

(13.9%) 

39 

(32.0%) 

43 

(35.2%) 

12 

(9.8%) 

2.77 1.097 Moderate 

1.1.2 Environmental 

complaints and/or 

disputes 

9 

(7.4%) 

28 

(23.0%) 

64 

(52.5%) 

20 

(16.4%) 

1 

(0.8%) 

3.20 .830 Moderate 

Total 8.20% 18.45% 42.25% 25.80% 5.30% 2.98 .784 Moderate 

1.2 Public 

participation 

Very 

good 

(5) 

Good 

 

(4) 

Moderate 

 

(3) 

Poor 

 

(2) 

Very 

poor 

(1) 

n = 122 Performance 

level 
Mean SD 

1.2.1 Involvement in 

the environmental 

planning process of 

people/other sectors 

3 

(2.5%) 

30 

(24.6%) 

59 

(48.4%) 

29 

(23.8%) 

1 

(0.8%) 

3.04 .786 Moderate 

1.2.2 Cooperation of 

people/other sectors 

with local government 

in executing 

environmental 

projects/activities 

13 

(10.7%) 

54 

(44.3%) 

36 

(29.5%) 

19 

(15.6%) 

0 

(0.0%) 

3.50 .884 High 

1.2.3 Cooperation of 

people/other sectors 

with local government 

in reducing pollution 

in the area 

13 

(10.7%) 

51 

(41.8%) 

41 

(33.6%) 

16 

(13.1%) 

1 

(0.8%) 

3.48 .884 High 

Total 7.97% 36.90% 37.17% 17.50% 0.53% 3.34 .681 Moderate 

Performance of  

the context  

8.09% 27.68% 39.71% 21.65% 2.92% 3.16 .571 Moderate 

 

However, the interview results revealed that most people had low 

awareness about environmental and global warming issues. Apart from generally 

routine environmental activities, which received got good cooperation from people, 

such as waste collection, most people did not support the new innovation 
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environmental projects if they did not get benefits from those activities. Moreover, 

economic and population growth in municipal areas was seen to lead numerous 

environment problems. That is the reason why municipal areas still faced 

environmental problems and the trend of the problems was becoming more complex. 

This result was supported by a study of Kritsada Yoongthong (2012), 

who studied people’s participation in the sub-district development planning of the 

Nangua sub-district municipality, Phetchabun province. The study indicated that the 

level of people’s participation was at a fair level. Most people’s participation in the 

development planning was the participation in decision-making. Moreover, the study 

of Noppong Deechai (2010) on public participation in environmental management in 

the Nong Pho Sub-district municipality, Ratchaburi province, found that the people’s 

participation regarding air pollution and garbage management was at a moderate 

level. 

4.3.1.2 The Environmental Management Performance of the Input 

Factor of Municipalities 

Table 4.8 presents the performance level of the input factor, which was 

at a moderate level of performance (x̄ = 3.09). The mean score of every variable, the 

budget, human resources, and tools and equipment, was at a moderate level of 

performance (x̄ = 3.34, x̄ = 3.05, and x̄ = 2.87 respectively). However, the mean score 

for the indicators, attention of the executive of local government, and efficiency in the 

disbursement of the local government, was at a high level of performance (x̄ = 3.96 

and x̄ = 3.77 respectively). The results were supported by the qualitative results, 

which found that most executives of municipalities tried to solve the environmental 

problems and paid attention to improving the quality of the environment in the areas 

of responsibility. 
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Table 4.8  Descriptive Statistics for the Input Factor of the Environmental 

 Management of Municipalities  

 

2. Input factor Descriptive statistics 

2.1 Human resources Very 

good 

(5) 

Good 

 

(4) 

Moderate 

 

(3) 

Poor 

 

(2) 

Very 

poor 

(1) 

n = 122 Performance 

level 
Mean SD 

2.1.1 Attention of 

executive of local 

government to 

environmental 

management 

39 

(32.0%) 

52 

(42.6%) 

20 

(16.4%) 

9 

(7.4%) 

2 

(1.6%) 

3.96 .966 High 

2.1.2 Adequacy of staff 

of local government in 

environmental 

management 

0 

(0.0%) 

19 

(15.6%) 

32 

(26.2%) 

35 

(28.7%) 

36 

(29.5%) 

2.28 1.054 Low 

2.1.3 Ability of staff of 

local government 

regarding environmental 

management 

0 

(0.0%) 

33 

(27.0%) 

53 

(43.4%) 

28 

(23.0%) 

8 

(6.6%) 

2.91 .872 Moderate 

Total 10.67% 28.40% 28.67% 19.70% 12.57% 3.05 .704 Moderate 

2.2 Budget Very 

good 

(5) 

Good 

 

(4) 

Moderate 

 

(3) 

Poor 

 

(2) 

Very 

poor 

(1) 

n = 122 Performance 

level 
Mean SD 

2.2.1 Adequacy of budget 

of local government for 

environmental 

management 

0 

(0.0%) 

36 

(29.5%) 

49 

(40.2%) 

28 

(23.0%) 

9 

(7.4%) 

2.92 .905 Moderate 

2.2.2 Efficiency in 

disbursement of local 

government for 

environmental budget 

18 

(14.8%) 

73 

(59.8%) 

19 

(15.6%) 

9 

(7.4%) 

3 

(2.5%) 

3.77 .879 High 

Total 7.40% 44.65% 27.90% 15.20% 4.95% 3.34 .671 Moderate 

2.3 Tools and 

equipment 

Very 

good 

(5) 

Good 

 

(4) 

Moderate 

 

(3) 

Poor 

 

(2) 

Very 

poor 

(1) 

n = 122 Performance 

level 
Mean SD 

2.3.1 Adequacy of tools/ 

equipment/machinery  of 

local government for 

environmental 

management 

1 

(0.8%) 

27 

(22.1%) 

41 

(33.6%) 

36 

(29.5%) 

17 

(13.9%) 

2.66 1.001 Moderate 
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Table 4.8  (Continued) 

 

2. Input factor Descriptive statistics 

2.3 Tools and 

equipment 

Very 

good 

(5) 

Good 

 

(4) 

Moderate 

 

(3) 

Poor 

 

(2) 

Very 

poor 

(1) 

n = 122 Performance 

level 
Mean SD 

2.3.2 Efficiency of tools/ 

equipment/machinery of 

local government for 

environmental 

management 

2 

(1.6%) 

49 

(40.2%) 

36 

(29.5%) 

26 

(21.3%) 

9 

(7.4%) 

3.07 .989 Moderate 

Total 1.20% 31.15% 31.55% 25.40% 10.65% 2.87 .876 Moderate 

Performance of  

the input 

6.42% 34.73% 29.37% 20.10% 9.29% 3.09 .591 Moderate 

 

Furthermore, the adequacy of staff in environmental management 

indicator was at a low level of performance (x̄ = 2.28). The qualitative results showed 

that most local governments faced this problem. They lacked a staff that was expert in 

environmental management. However, the number of staff members was adequate. 

For most municipalities, the health officials were the main staff for environmental 

work. 

The result agreed with a study of Noppong Deechai (2010: 52-53) 

concerning the public opinion regarding the environmental management of Nong Pho 

sub-district municipality. The study results indicated that the human resources in 

environment management were at a moderate level. Moreover, the study of Soparat 

Jarusombat (2011: 13), who studied the potential of the local government (every types 

of local governments in five provinces surrounding Bangkok) in terms of 

environmental management, found that local governments lacked environmentalists 

and they did not pay attention to preparing human resources for responding to new 

challenges and problems. In addition, the study also revealed that city and town 

municipalities had a sufficient budget for environmental management (Soparat 

Jarusombat, 2011: 20-21). 
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4.3.1.3 The Environmental Management Performance of the Process 

Factor of Municipalities 

Table 4.9 presents the descriptive statistics for the process factor of 

municipalities’ environmental management performance, which was at a moderate level 

of performance (x̄ = 3.13). The mean scores for the all of the variables were at a 

moderate level of performance. However, for the monitoring and evaluation variables, 

the performance level of the system for hearing comments from people of the local 

government indicators was at a high level (x̄ = 3.71) because most of the 

municipalities had systems for public hearing according to the principle of 

decentralization. In addition, the mean score of the monitoring of environmental 

quality indicator of municipalities was at a low level of performance. The qualitative 

results showed that some municipalities lacked environmental quality monitoring and 

environmental quality report.  

 

Table 4.9  Descriptive Statistics for the Process Factor of the Environmental   

                 Management of Municipalities  

 

3. Process factor Descriptive statistics 

3.1 Planning Very 

good 

(5) 

Good 

 

(4) 

Moderate 

 

(3) 

Poor 

 

(2) 

Very 

poor 

(1) 

n = 122 Performance 

level 
Mean SD 

3.1.1 Efficiency of the 

environmental plan of 

local government 

(covering all 

environmental issues) 

12 

(9.8%) 

42 

(34.4%) 

42 

(34.4%) 

24 

(19.7%) 

2 

(1.6%) 

3.31 .954 Moderate 

3.1.2 Application of 

new knowledge of 

environmental 

management in the  

planning process of 

local government 

9 

(7.4%) 

30 

(24.6%) 

59 

(48.4%) 

22 

(18.0%) 

2 

(1.6%) 

3.18 .872 Moderate 

Total 8.60% 29.50% 41.40% 18.85% 1.60% 3.25 .809 Moderate 
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Table 4.9  (Continued)  

 

3. Process factor Descriptive Statistics 

3.2 Implementation Very 

good 

(5) 

Good 

 

(4) 

Moderate 

 

(3) 

Poor 

 

(2) 

Very 

poor 

(1) 

n = 122 Performance 

level 
Mean SD 

3.2.1 Implementation of 

environmental 

projects/activities of 

local government 

15 

(12.3%) 

40 

(32.8%) 

51 

(41.8%) 

16 

(13.1%) 

0 

(0.0%) 

3.44 .872 Moderate 

3.2.2 Cooperation with 

other sectors to operate 

environmental 

projects/activities  

7 

(5.7%) 

30 

(24.6%) 

62 

(50.8%) 

20 

(16.4%) 

3 

(2.5%) 

3.15 .850 Moderate 

3.2.3 Application of 

new knowledge of 

environmental 

management in the 

implementation process 

of local government 

9 

(7.4%) 

18 

(14.8%) 

68 

(55.7%) 

26 

(21.3%) 

1 

(0.8%) 

3.07 .831 Moderate 

Total 8.47% 24.07% 49.43% 16.93% 1.10% 3.22 .699 Moderate 

3.3 Monitoring and 

evaluation 

Very 

good 

(5) 

Good 

 

(4) 

Moderate 

 

(3) 

Poor 

 

(2) 

Very 

poor 

(1) 

n = 122 Performance 

level 
Mean SD 

3.3.1 Monitoring and 

evaluation system of 

local government 

5 

(4.1%) 

29 

(23.8%) 

28 

(23.0%) 

52 

(42.6%) 

8 

(6.6%) 

2.76 1.021 Moderate 

3.3.2 Environmental 

quality monitoring of 

local government 

6 

(4.9%) 

8 

(6.6%) 

33 

(27.0%) 

37 

(30.3%) 

38 

(31.1%) 

2.24 1.114 Low 

3.3.3 System of local 

government for hearing 

comments from people  

36 

(29.5%) 

31 

(25.4%) 

44 

(36.1%) 

6 

(4.9%) 

5 

(4.1%) 

3.71 1.072 High 

Total 12.83% 18.60% 28.70% 25.93% 13.93% 2.90 .690 Moderate 

3.4 Review and 

improvement 

Very 

good 

(5) 

Good 

 

(4) 

Moderate 

 

(3) 

Poor 

 

(2) 

Very 

poor 

(1) 

n = 122 Performance 

level 
Mean SD 

3.4.1 Use of monitoring 

and evaluation results 

for enhancing 

environmental 

policies/plans 

11 

(9.0%) 

21 

(17.2%) 

67 

(54.9%) 

18 

(14.8%) 

5 

(4.1%) 

3.12 .914 Moderate 
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Table 4.9  (Continued) 

 

3. Process factor Descriptive Statistics 

3.4 Review and 

improvement 

Very 

good 

(5) 

Good 

 

(4) 

Moderate 

 

(3) 

Poor 

 

(2) 

Very 

poor 

(1) 

n = 122 Performance 

level 
Mean SD 

3.4.2 Use of monitoring 

and evaluation results 

for improving 

environmental 

projects/activities 

12 

(9.8%) 

33 

(27.0%) 

50 

(41.0%) 

23 

(18.9%) 

4 

(3.3%) 

3.21 .973 Moderate 

Total 9.40% 22.10% 47.95% 16.85% 3.70% 3.17 .825 Moderate 

Performance of  

the process 

9.83% 23.57% 41.87% 19.64% 5.08% 3.13 .620 Moderate 

 

The level of process factors was supported by the study of Noppong 

Deechai (2010: 48-50). The study indicated that the public opinion regarding the 

performance of environmental management in term of planning and management 

(water, air, noise, and garbage) of Nong Pho sub-district municipality was at a 

moderate level. Moreover, the study of Soparat Jarusombat (2011: 15) showed that 

town and city municipalities had a specific sector for environmental management in 

term of an organization structure that supported the environmental management 

performance. 

Table 4.10 displays the commitment of municipality to policy 

mechanisms concerning environmental problems, which were classified according to 

six issues. 
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Table 4.10  Policy Mechanisms Concerning the Environmental Issues of Municipalities 

 

Issues Policies/projects examples 

1. Solid waste  - Waste separation (3R concept) campaign 

- Hazardous waste separation campaign 

2. Pollution  - Stop burning campaign 

- Reducing wastewater  

3. Drainage - Sewer extension project 

- Dredging brook project 

4. Landscape - Park improvements 

- Increasing green space area and planting trees 

- Community development in important festivals 

- Seaside landscape improvement  

5. Public environmental 

 awareness 

- Informing and educating the public about environment and natural 

 resource conservation 

- Establishment of an environment volunteer group in communities 

6. Environmental restoration - Conservation of big trees in urban area campaign 

- Reducing greenhouse gas emissions campaign 

- Forest and mangrove forest restoration 

- Creating artificial reefs 

- Observe and be aware of deforestation 

 

Moreover, central agencies and other concerned sectors also supported 

projects and activities for improving the environmental management of the 

municipalities. For example, the National Municipal League of Thailand (NMITL) 

also had projects to promote and enhance the environmental management of its 

members, which were the municipality, the city of Pattaya, and the BMA. One of the 

important projects was the promotion of the low carbon city across municipalities in 

celebration of his majesty the king’s 84
th

 birthday project (Figure 4.16). The main aim 

of this project was to promote the low carbon concept to the municipalities. The 

NMITY received the budget support from several sectors to run the project activities. 

The European Union (EU) was the main sector supporting budget. The outputs of the 

project included low carbon municipalities (pilot projects and good practices) and low 

carbon learning centers at the local level. 
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Figure 4.16  Low Carbon Municipality Project 

Source:  The National Municipal League of Thailand, 2015. 

 

4.3.1.4 The Environmental Management Performance of the Output 

Factor of Municipalities 

Table 4.11 presents the descriptive statistics for the output factor, which 

the mean score was at a moderate level of performance (x̄ = 3.34). The mean scores 

for most of the variables were at a moderate level of performance (solid waste, 

wastewater, land use, and water source management). However, there were two 

variables where the mean score at a high level of performance, excreta (x̄ = 4.01) and 

pollution management (x̄ = 3.70). The installing of an initial wastewater treatment 

system in households in the local government area was the only indicator at a low 

level (x̄ = 2.20). The qualitative results indicated that, while the trend of wastewater in 

the municipality areas was increasing, the initial wastewater treatment system still 

was not a main policy in the environmental management of most municipalities. 
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Table 4.11  Descriptive Statistics for the Output Factor of the Environmental   

                    Management of Municipalities  

 

4. Output factor Descriptive Statistics 

4.1 Solid waste 

management 

Very 

good 

(5) 

Good 

 

(4) 

Moderate 

 

(3) 

Poor 

 

(2) 

Very 

poor 

(1) 

n = 122 Performance 

level 
Mean SD 

4.1.1 Efficiency of  

residual waste 

management of local 

government 

21 

(17.2%) 

48 

(39.3%) 

46 

(37.7%) 

6 

(4.9%) 

1 

(0.8%) 

3.67 .847 High 

4.1.2 Operation of solid 

waste management 

following the 3Rs 

principles: 

Reduce/Reuse/Recycle 

1 

(0.8%) 

19 

(15.6%) 

53 

(43.4%) 

41 

(33.6%) 

8 

(6.6%) 

2.70 .840 Moderate 

Total 9.00% 27.45% 40.55% 19.25% 3.70% 3.19 .660 Moderate 

4.2 Wastewater 

management 

Very 

good 

(5) 

Good 

 

(4) 

Moderate 

 

(3) 

Poor 

 

(2) 

Very 

poor 

(1) 

n = 122 Performance 

level 
Mean SD 

4.2.1 Quality of natural 

water source 

0 

(0.0%) 

27 

(22.1%) 

78 

(63.9%) 

9 

(7.4%) 

8 

(6.6%) 

3.02 .749 Moderate 

4.2.2 Reducing waste 

water from communities 

12 

(9.8%) 

14 

(11.5%) 

53 

(43.4%) 

31 

(25.4%) 

12 

(9.8%) 

2.86 1.070 Moderate 

4.2.3 Installing initial 

wastewater treatment 

system of households in 

local government area 

3 

(2.5%) 

13 

(10.7%) 

25 

(20.5%) 

45 

(36.9%) 

36 

(29.5%) 

2.20 1.057 Low 

Total 4.10% 14.77% 42.60% 23.23% 15.30% 2.69 .654 Moderate 

4.3 Excreta 

management 

Very 

good 

(5) 

Good 

 

(4) 

Moderate 

 

(3) 

Poor 

 

(2) 

Very 

poor 

(1) 

n = 122 Performance 

level 

Mean SD 

4.3.1 Sanitation of 

household toilets  in 

local government area 

45 

(36.9%) 

55 

(45.1%) 

19 

(15.6%) 

3 

(2.5%) 

0 

(0.0%) 

4.16 .775 High 

4.3.2 Sanitation of 

toilets in public areas  in 

local government area 

55 

(45.1%) 

45 

(36.9%) 

21 

(17.2%) 

1 

(0.8%) 

0 

(0.0%) 

4.26 .769 Highest 

4.3.3 Sanitation of 

excreta management of 

local government 

18 

(14.8%) 

49 

(40.2%) 

44 

(36.1%) 

9 

(7.4%) 

2 

(1.6%) 

3.59 .888 High 

Total 32.27% 40.73% 22.97% 3.57% 0.53% 4.01 .637 High 
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Table 4.11  (Continued) 

 

4. Output factor Descriptive Statistics 

4.4 Pollution 

management 

Very 

good 

(5) 

Good 

 

(4) 

Moderate 

 

(3) 

Poor 

 

(2) 

Very 

poor 

(1) 

n = 122 Performance 

level 
Mean SD 

4.4.1 Noise pollution 

management in local 

government area 

32 

(26.2%) 

49 

(40.2%) 

33 

(27.0%) 

7 

(5.7%) 

1 

(0.8%) 

3.85 .906 High 

4.4.2 Air pollution 

management in local 

government area 

8 

(6.6%) 

33 

(27.0%) 

58 

(47.5%) 

21 

(17.2%) 

2 

(1.6%) 

3.20 .859 High 

4.4.3 Soil pollution 

management  in local 

government area 

42 

(34.4%) 

46 

(37.7%) 

32 

(26.2%) 

1 

(0.8%) 

1 

(0.8%) 

4.04 .847 High 

Total 22.40% 34.97% 33.57% 7.90% 1.07% 3.70 .658 High 

4.5 Land use 

management 

Very 

good 

(5) 

Good 

 

(4) 

Moderate 

 

(3) 

Poor 

 

(2) 

Very 

poor 

(1) 

n = 122 Performance 

level 
Mean SD 

4.5.1 Management of 

environment/landscape/ 

land use of the city 

2 

(1.6%) 

47 

(38.5%) 

59 

(48.4%) 

14 

(11.5%) 

0 

(0.0%) 

3.30 .691 Moderate 

4.5.2 Adequacy of 

resting places and green 

spaces in local 

government area 

10 

(8.2%) 

31 

(25.4%) 

64 

(52.5%) 

12 

(9.8%) 

5 

(4.1%) 

3.24 .891 Moderate 

4.5.3 Controlling the 

impacts from 

development projects or 

effects from industries 

in local government 

area 

25 

(20.5%) 

46 

(37.7%) 

38 

(31.1%) 

9 

(7.4%) 

4 

(3.3%) 

3.65 .995 High 

Total 10.10% 33.87% 44.00% 9.57% 2.47% 3.40 .596 Moderate 

4.6 Water source 

management 

Very 

good 

(5) 

Good 

 

(4) 

Moderate 

 

(3) 

Poor 

 

(2) 

Very 

poor 

(1) 

n = 122 Performance 

level 
Mean SD 

4.6.1 Adequacy of water 

source in local 

government area 

5 

(4.1%) 

25 

(20.5%) 

51 

(41.8%) 

36 

(29.5%) 

5 

(4.1%) 

2.91 .909 Moderate 

4.6.2 Quality of water 

source in local 

government area 

1 

(0.8%) 

41 

(33.6%) 

67 

(54.9%) 

6 

(4.9%) 

7 

(5.7%) 

3.19 .786 Moderate 

Total 2.45% 27.05% 48.35% 17.20% 4.90% 3.05 .638 Moderate 

Performance of  

the output  

13.39% 29.81% 38.67% 13.45% 4.66% 3.34 .398 Moderate 
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The level of performance factors was confirmed by the study of 

Noppong Deechai (2010: 42-50) which revealed that the public participation in the 

environmental management of Nong Pho sub-district municipality regarding garbage, 

noise, air, and wastewater management at a moderate level. Regarding wastewater 

management, Noppong Deechai (2010: 42-50) founded that most people had the 

lowest participation in wastewater management. 

Moreover, a study of Soparat Jarusombat (2011: 13) found that larger 

municipalities (town municipalities and city municipalities) had potential for 

environmental management and used high technologies for solving the problems more 

than small, local governments.   

4.3.1.5 The Overall Environmental Management Performance of 

Municipalities 

Table 4.12 shows the performance of the municipalities’ environmental 

management, which was at a moderate level of performance (x̄ = 3.181). All of the 

variables (context, input, process, and output) also had mean scores at a moderate 

level of performance. The highest mean score was output (x̄ = 3.34), the second 

highest is context (x̄ = 3.16), the next was process (x̄ = 3.13), and the lowest was input 

(x̄ = 3.09).  

 

Table 4.12  The Overall Performance of the Environmental Management of 

 Municipalities  

 

Items Very 

good 

(5) 

Good 

 

(4) 

Moderate 

 

(3) 

Poor 

 

(2) 

Very 

poor 

(1) 

n = 122 Performance 

level 
Mean SD 

1. Context of municipalities 8.09% 27.68% 3971% 21.65% 2.92% 3.16 .571 Moderate 

2. Input of municipalities 6.42% 34.73% 29.37% 20.10% 9.29% 3.09 .591 Moderate 

3. Process of municipalities 9.83% 23.57% 41.87% 19.64% 5.08% 3.13 .620 Moderate 

4. Output of municipalities 13.39% 29.81% 38.67% 13.45% 4.66% 3.34 .398 Moderate 

Performance level of  

municipalities’ 

environmental 

Management  

 

9.43% 

 

28.95% 

 

37.41% 

 

18.71% 

 

5.49% 

 

3.181 

 

.391 

 

Moderate 
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4.3.2 The Environmental Management Performance of Sub-district 

Administration Organizations (SAOs)  

This section presents the environmental management performance of SAOs 

that divide to four parts: the performance of context, input, process, output, and 

overall. 

4.3.2.1 The Environmental Management Performance of Context 

Factor of SAOs 

Table 4.13 displays the performance of context factors of SAOs which 

was at a high level of performance (x̄ = 3.46). Public participatory variable had the 

mean at a high level of performance (x̄ = 3.46) according which culture for the people 

in a locality, particularly in the rural communities. Nevertheless, the performance of 

the environmental problem variable was at a moderate level of performance (x̄ = 3.46).  

 

Table 4.13 Descriptive Statistics for the Context Factor of the Environmental 

 Management of SAOs 

 

1. Context Factor Descriptive Statistics 

1.1 Condition of 

environment  

Very 

low 

(5) 

Low 

 

(4) 

Moderate 

 

(3) 

High 

 

(2) 

Very 

high 

(1) 

n =263 Performance 

level 
Mean SD 

1.1.1 Environmental 

problems in the area 

39 

 (14.8%) 

71 

(27.0%) 

100 

(38.0%) 

37 

(14.1%) 

16 

(6.1%) 

3.30 1.077 Moderate 

1.1.2 Environmental 

complaints and/or 

disputes 

50 

 (19.0%) 

90 

(34.2%) 

100 

(38.0%) 

20 

(7.6%) 

3 

(1.1%) 

3.62 .916 High 

Total 16.90% 30.60% 38.00% 10.85% 3.60% 3.46 .824 High 

1.2 Public 

participation 

Very 

good 

(5) 

Good 

 

(4) 

Moderate 

 

(3) 

Poor 

 

(2) 

Very 

poor 

(1) 

n = 263 Performance 

level 
Mean SD 

1.2.1 Involvement in the 

environmental planning 

process of people/ other 

sectors 

27 

(10.3%) 

94 

(35.7%) 

107 

(40.7%) 

34 

(12.9%) 

1 

(0.4%) 

3.43 .857 High 

1.2.2 Cooperation of 

people/other sectors 

with local government 

in executing 

environmental 

projects/activities 

34 

(12.9%) 

117 

(44.5%) 

89 

(33.8%) 

22 

(8.4%) 

1 

(0.4%) 

3.61 .830 High 
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Table 4.13  (Continued) 

 

1. Context Factor Descriptive Statistics 

1.2 Public 

participation 

Very 

good 

(5) 

Good 

 

(4) 

Moderate 

 

(3) 

Poor 

 

(2) 

Very 

poor 

(1) 

n = 263 Performance 

level 
Mean SD 

1.2.3 Cooperation of 

people/other sectors 

with local government 

in reducing pollution in 

the area 

19 

(7.2%) 

93 

(35.4%) 

114 

(43.3%) 

31 

(11.8%) 

6 

(2.3%) 

3.33 .862 Moderate 

Total 10.13% 38.53% 39.27% 11.03% 0.93% 3.46 .696 High 

Performance of  

the context 

13.52% 34.57% 38.64% 10.94% 2.27% 3.46 .620 High 

 

The performance level of the context was supported by a study of 

Soparat Jarusombat (2011: 23). The study indicated that the level of public 

participation was at a high level and political of most SAOs were stability. Soparat 

Jarusombat (2011: 23) indicated that the environmental problems in rural areas can 

solve by a mediation and compromise because of no conflict of interest and not 

complicated of the environmental problems. 

4.3.2.2 The Environmental Management Performance of the Input 

Factor of SAOs 

Table 4.14 presents the descriptive statistics for the input factor of SAOs’ 

environmental management performance which the mean score was at a moderate level of 

performance (x̄ = 3.09) while the budget and human resources variables had mean scores at a 

moderate level of performance (x̄ = 2.80 and x̄ = 2.69 respectively), tools and equipment 

variable had mean score at low level of performance (x̄ = 2.37). The interview results revealed 

found that most SAOs lacked of environmental management tools and budget for 

maintenance. The problems caused an inefficiency environmental management. Moreover, 

SAUs also faced the problem of inadequate and lack of environmental management 

knowledge of staff. Furthermore, SAOs also faced an inadequacy budget that agrees with 

quantitative results in Table 4.14. Nevertheless, the attention of executive to local government 

in environmental management indicator was at a high level of the performance (x̄ = 3.57). 
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Table 4.14  Descriptive Statistics for the Input Factor of the Environmental   

                    Management of SAOs 

 

2. Input factor Descriptive statistics 

2.1 Human resources Very 

good 

(5) 

Good 

 

(4) 

Moderate 

 

(3) 

Poor 

 

(2) 

Very 

poor 

(1) 

n = 263 Performance 

level 
Mean SD 

2.1.1 Attention of 

executive of local 

government to 

environmental 

management 

43 

(16.3%) 

87 

(33.1%) 

115 

(43.7%) 

14 

(5.3%) 

4 

(1.5%) 

3.57 .879 High 

2.1.2 Adequacy of staff 

of local government in 

environmental 

management 

6 

 (2.3%) 

37 

(14.1%) 

46 

(17.5%) 

68 

(25.9%) 

106 

(40.3%) 

2.12 1.156 Low 

2.1.3 Ability of staff of 

local government 

regarding environmental 

regarding management 

5 

 (1.9%) 

20 

(7.6%) 

92 

(35.0%) 

98 

(37.3%) 

48 

(18.3%) 

2.38 .932 Low 

Total 6.83% 18.27% 32.07% 22.83% 20.03% 2.69 .753 Moderate 

2.2 Budget Very 

good 

(5) 

Good 

 

(4) 

Moderate 

 

(3) 

Poor 

 

(2) 

Very 

poor 

(1) 

n = 263 Performance 

level 
Mean SD 

2.2.1 Adequacy of 

budget of local 

government for 

environmental 

management 

2 

 (0.8%) 

47 

(17.9%) 

45 

(17.1%) 

96 

(36.5%) 

73 

(27.8%) 

2.27 1.078 Low 

2.2.2 Efficiency in 

disbursement of local 

government for 

environmental budget 

27 

 (10.3%) 

105 

(39.9%) 

79 

(30.0%) 

28 

(10.6%) 

24 

(9.1%) 

3.32 1.089 Moderate 

Total 5.55% 28.90% 23.55% 23.55% 18.45% 2.80 .901 Moderate 

2.3 Tools and 

equipment 

Very 

good 

(5) 

Good 

 

(4) 

Moderate 

 

(3) 

Poor 

 

(2) 

Very 

poor 

(1) 

n = 263 Performance 

level 
Mean SD 

2.3.1 Adequacy of tools/ 

equipment/machinery  

of local government for 

environmental 

management 

5 

 (1.9%) 

30 

(11.4%) 

44 

(16.7%) 

82 

(31.2%) 

102 

(38.8%) 

2.06 1.088 Low 
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Table 4.14  (Continued) 

 

2. Input factor Descriptive statistics 

2.3 Tools and 

equipment 

Very 

good 

(5) 

Good 

 

(4) 

Moderate 

 

(3) 

Poor 

 

(2) 

Very 

poor 

(1) 

n = 263 Performance 

level 
Mean SD 

2.3.2 Efficiency of 

tools/equipment/ 

machinery of local 

government for 

environmental 

management 

6 

 (2.3%) 

64 

(24.3%) 

85 

(32.3%) 

53 

(20.2%) 

55 

(20.9%) 

2.67 1.126 Moderate 

Total 2.10% 17.85% 24.50% 25.70% 29.85% 2.37 .986 Low 

Performance of  

the input 

4.83% 21.67% 26.71% 24.03% 22.78% 2.62 .725 Moderate 

 

This results were supported by a study of Soparat Jarusombat (2011: 

12-14), who presented the human resource in environmental management shortage in 

overall. The problem caused negative effects to carry out the environmental policies. 

SAOs lacked of human resources to operate and transform the environmental policies 

to practical projects/activates. Therefore, SAOs have to ask for help from outside 

sectors often times. Moreover, the study also found that most of local governments 

especially SAOs in the provinces surrounding Bangkok allocated budget for 

environmental management lower than 10% of a total budget. The study indicated 

that 100% of the samples of SAOs allocated budget for environmental works lower 

10% of the total budget. Moreover, seventy-six point three percent of SAOs sample 

indicated that the budget for environmental aspect was inadequate (Soparat 

Jarusombat, 2011: 13-16). 

4.3.2.3 The Environmental Management Performance of Process 

Factor of SAOs 

Table 4.15 shows the descriptive statistics of the process factor of SAOs. 

The mean score of the factor was at a moderate level of performance (x̄ = 2.71). The 

monitoring and planning variables had mean score at a low level (x̄ = 2.60 and x̄ = 

2.55 respectively). The results were supported by the qualitative results, which found 

that an environmental policy was not a main policy of most SAOs. Moreover, 
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environmental plans of most SAOs did not cover all environmental aspects. 

Nevertheless, the mean score of the system of local government for hearing comments 

from people indicator was at high level of performance (x̄ = 3.49) because most SAOs 

had systems for public hearing according to the principle of decentralization. 

Moreover, the interviews found that most SAOs lacked environmental quality 

monitoring and environmental quality report. However, the mean score  of the review 

and improve the plan and implementation variables was at moderate level of 

performance (x̄ = 2.98 and x̄ = 2.72 respectively).  

 

Table 4.15  Descriptive Statistics for the Process Factor of the Environmental   

                    Management of SAOs 

 

3. Process factor Descriptive statistics 

3.1 Planning Very 

good 

(5) 

Good 

 

(4) 

Moderate 

 

(3) 

Poor 

 

(2) 

Very 

poor 

(1) 

n = 263 Performance 

level 
Mean SD 

3.1.1 Efficiency of the 

environmental plan of 

local government 

(covering all 

environmental issues) 

15 

 (5.7%) 

36 

(13.7%) 

64 

(24.3%) 

117 

(44.5%) 

31 

(11.8%) 

2.57 1.049 Low 

3.1.2 Application of 

new knowledge of 

environmental 

management in the 

planning process of 

local government 

10 

 (3.8%) 

30 

(11.4%) 

106 

(40.3%) 

62 

(23.6%) 

55 

(20.9%) 

2.54 1.062 Low 

Total 4.75% 12.55% 32.30% 34.05% 16.35% 2.55 .913 Low 

3.2 Implementation Very 

good 

(5) 

Good 

 

(4) 

Moderate 

 

(3) 

Poor 

 

(2) 

Very 

poor 

(1) 

n = 263 Performance 

level 
Mean SD 

3.2.1 Implementation of 

environmental 

projects/activities of 

local government 

8 

 (3.0%) 

55 

(20.9%) 

111 

(42.2%) 

85 

(32.3%) 

4 

(1.5%) 

2.92 .843 Moderate 

3.2.2 Cooperation with 

other sectors to operate 

environmental 

projects/activates   

8 

 (3.0%) 

30 

(11.4%) 

109 

(41.4%) 

97 

(36.9%) 

19 

(7.2%) 

2.66 .884 Moderate 
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Table 4.15  (Continued) 

 

3. Process factor Descriptive statistics 

3.2 Implementation Very 

good 

(5) 

Good 

 

(4) 

Moderate 

 

(3) 

Poor 

 

(2) 

Very 

poor 

(1) 

n = 263 Performance 

level 
Mean SD 

3.2.3 Application of 

new knowledge of 

environmental 

management in the 

implementation process 

of local government 

5 

 (1.9%) 

30 

(11.4%) 

100 

(38.0%) 

102 

(38.8%) 

26 

(9.9%) 

2.57 .886 Low 

Total 2.63% 14.57% 40.53% 36.00% 6.20% 2.72 .681 Moderate 

3.3 Monitoring and 

evaluation 

Very 

good 

(5) 

Good 

 

(4) 

Moderate 

 

(3) 

Poor 

 

(2) 

Very 

poor 

(1) 

n = 263 Performance 

level 
Mean SD 

3.3.1 Monitoring and 

evaluation system of 

local government 

3 

 (1.1%) 

20 

(7.6%) 

52 

(19.8%) 

126 

(47.9%) 

62 

(23.6%) 

2.15 .906 Low 

3.3.2 Monitoring of 

environmental quality of 

local government 

9 

 (3.4%) 

15 

(5.7%) 

68 

(25.9%) 

90 

(34.2%) 

81 

(30.8%) 

2.17 1.039 Low 

3.3.3 System of local 

government for hearing 

comments from people  

58 

 (22.1%) 

63 

(24.0%) 

105 

(39.9%) 

25 

(9.5%) 

12 

(4.6%) 

3.49 1.077 High 

Total 8.87% 12.43% 28.53% 30.53% 19.67% 2.60 .725 Low 

3.4 Review and 

improvement 

Very 

good 

(5) 

Good 

 

(4) 

Moderate 

 

(3) 

Poor 

 

(2) 

Very 

poor 

(1) 

n = 263 Performance 

level 
Mean SD 

3.4.1 Use of monitoring 

and evaluation results for 

enhancing  environmental 

policies/plans 

23 

 (8.7%) 

41 

(15.6%) 

125 

(47.5%) 

47 

(17.9%) 

27 

(10.3%) 

2.95 1.047 Moderate 

3.4.2 Use of monitoring 

and evaluation results 

for improving 

environmental 

projects/activities 

25 

 (9.5%) 

47 

(17.9%) 

120 

(45.6%) 

46 

(17.5%) 

25 

(9.5%) 

3.00 1.057 Moderate 

Total 9.10% 16.75% 46.55% 17.70% 9.90% 2.98 .945 Moderate 

Performance of  

the process 

6.34% 14.08% 36.98% 29.57% 13.03% 2.71 .672 Moderate 
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A study of Soparat Jarusombat (2011: 16-18) presented that most small 

local governments (SAOs) were not have a specific sector for environmental 

management. It caused the problems in environmental performance of SAOs 

especially for solving the complex problems and the operating the big projects. 

Moreover, the study also presented that staff of some SAOs lacked of knowledge for 

doing environmental plan and initiating environmental project (Soparat Jarusombat, 

2011: 20-22). 

Table 4.16 displays the commitment of SAOs to the policy mechanisms 

concerning environmental issues, which were classified according to four issues. 

 

Table 4.16  Policy Mechanisms Concerning the Environmental Issues of SAOs 

 

Issues Policies/Projects  

1. Solid waste  - Waste separation (3R concept) campaign 

- Convert organic wastes into organic fertilizer 

- Waste bank project 

2. Wastewater  - Installing initial wastewater treatment system of households 

-  Wastewater treatment, such as the removal of impurities from wastewater 

 before they reach aquifers or natural bodies of water (e.g. rivers and  lake) 

3. Environment and natural 

 resources improvement   

- Reducing greenhouse gas emissions activities 

- Increasing green space and planting trees 

- Dredging brook project 

- Rid of weeds in river 

- Forest and mangrove forest restoration 

- Solving erosion problem  

4. Air pollution - Stop burning campaign 

 

For the best practices example, Donkaew SAO in Chiang Mai province 

was successful in solid waste management and community biodiesel production 

programs (Figure 4.17). Through the encouragement of public participation, the SAO 

had developed a good community with strong economy that was also friendly to the 

environment (Thailand International Development Cooperation Agency, n.d.: 85). 

After project implemented the cost of community waste management of Donkaew 

SAO reduced by 80%. In 2013, Donkaew SAO got the good governance rewards for 

local government from the Office of the Decentralization to the Local Government 

Organization Committee (ODLOC). 
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Figure 4.17  The Best Practices in Environmental Management, Donkaew SAO 

Source:  Donkaew SAO, 2013; Lamphun Municipality, 2015. 

 

4.3.2.4   The Environmental Management Performance of the Output 

Factor of SAOs 

Table 4.17 present the descriptive statistics for the output factor, which 

was at a moderate level (x̄ = 3.19). The solid waste, wastewater, land use, and water 

source management variables had mean scores at a moderate level of performance. 

However, there were two variables where the mean scores were at a high level of 

performance, excreta (x̄ = 3.87) and pollution management (x̄ = 3.69).  

 

Table 4.17  Descriptive Statistics for the Output Factor of the Environmental   

                    Management of SAOs 

 

4. Output factor Descriptive statistics 

4.1 Solid waste 

management 

Very 

good 

(5) 

Good 

 

(4) 

Moderate 

 

(3) 

Poor 

 

(2) 

Very 

poor 

(1) 

n = 263 Performance 

level 
Mean SD 

4.1.1 Efficiency of  

residual waste 

management of local 

government 

28 

 (10.6%) 

75 

(28.5%) 

111 

(42.2%) 

38 

(14.4%) 

11 

(4.2%) 

3.27 .977 Moderate 

4.1.2 Operation of solid 

waste management 

following the 3Rs 

principles: 

Reduce/Reuse/Recycle 

10 

 (3.8%) 

23 

(8.7%) 

101 

(38.4%) 

97 

(36.9%) 

32 

(12.2%) 

2.55 .947 Low 

Total 7.20% 18.60% 40.30% 25.65% 8.20% 2.91 .790 Moderate 
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Table 4.17  (Continued) 

 

4. Output factor Descriptive statistics 

4.2 Wastewater 

management 

Very 

good 

(5) 

Good 

 

(4) 

Moderate 

 

(3) 

Poor 

 

(2) 

Very 

poor 

(1) 

n = 263 Performance 

level 
Mean SD 

4.2.1 Quality of natural 

water source 

6 

 (2.3%) 

47 

(17.9%) 

157 

(59.7%) 

37 

(14.1%) 

16 

(6.1%) 

2.96 .809 Moderate 

4.2.2 Reducing waste 

water from communities 

41 

 (15.6%) 

47 

(17.9%) 

93 

(35.4%) 

60 

(22.8%) 

22 

(8.4%) 

3.10 1.167 Moderate 

4.2.3 Installing initial 

wastewater treatment 

system of households in 

local government area 

11 

 (4.2%) 

17 

(6.5%) 

46 

(17.5%) 

70 

(26.6%) 

119 

(45.2%) 

1.98 1.125 Low 

Total 7.37% 14.10% 37.53% 21.17% 19.90% 2.68 .720 Moderate 

4.3 Excreta 

management 

Very 

good 

(5) 

Good 

 

(4) 

Moderate 

 

(3) 

Poor 

 

(2) 

Very 

poor 

(1) 

n = 263 Performance 

level 
Mean SD 

4.3.1 Sanitation of 

household toilets  in 

local government areas 

88 

 (33.5%) 

105 

(39.9%) 

55 

(20.9%) 

9 

(3.4%) 

6 

(2.3%) 

3.99 .943 High 

4.3.2 Sanitation of 

toilets in public areas  in 

local government area 

94 

 (36.9%) 

118 

(44.9%) 

39 

(14.8%) 

7 

(2.7%) 

2 

(0.8%) 

4.14 .821 High 

4.3.3 Sanitation of 

excreta management of 

local government 

30 

 (11.4%) 

100 

(38.0%) 

109 

(41.4%) 

14 

(5.3%) 

10 

(3.8%) 

3.48 .903 High 

Total 27.27% 40.93% 25.70% 3.80% 2.30% 3.87 .715 High 

4.4 Pollution 

management 

Very 

good 

(5) 

Good 

 

(4) 

Moderate 

 

(3) 

Poor 

 

(2) 

Very 

poor 

(1) 

n = 263 Performance 

level 
Mean SD 

4.4.1 Noise pollution 

management in local 

government area 

100 

 (38.0%) 

95 

(36.1%) 

55 

(20.9%) 

8 

(3.0%) 

5 

(1.9%) 

4.05 .939 High 

4.4.2 Air pollution 

management in local 

government area 

29 

 (11.0%) 

88 

(33.5%) 

101 

(38.4%) 

42 

(16.0%) 

3 

(1.1%) 

3.37 .919 High 

4.4.3 Soil pollution 

management  in local 

government area 

51 

 (19.4%) 

92 

(35.0%) 

102 

(38.8%) 

13 

(4.9%) 

5 

(1.9%) 

3.65 .912 High 

Total 22.80% 34.87% 32.70% 7.97% 1.63% 3.69 .664 High 
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Table 4.17  (Continued) 

 

4. Output factor Descriptive statistics 

4.5 Land use 

management 

Very 

good 

(5) 

Good 

 

(4) 

Moderate 

 

(3) 

Poor 

 

(2) 

Very 

poor 

(1) 

n = 263 Performance 

level 
Mean SD 

4.5.1 Management of 

environment/landscape/ 

land use of the city 

10 

 (3.8%) 

89 

(33.8%) 

129 

(49.0%) 

26 

(9.9%) 

9 

(3.4%) 

3.25 .817 Moderate 

4.5.2 Adequacy of 

resting places and green 

spaces in local 

government area 

13 

 (4.9%) 

58 

(22.1%) 

112 

(42.6%) 

63 

(24.0%) 

17 

(6.5%) 

2.95 .958 Moderate 

4.5.3 Controlling the 

impacts from 

development projects or 

effects from industries 

in local government 

area 

65 

 (24.7%) 

87 

(33.1%) 

86 

(32.7%) 

19 

(7.2%) 

6 

(2.3%) 

3.71 .993 High 

Total 11.13% 29.67% 41.43% 13.70% 4.07% 3.30 .653 Moderate 

4.6 Water source 

management 

Very 

good 

(5) 

Good 

 

(4) 

Moderate 

 

(3) 

Poor 

 

(2) 

Very 

poor 

(1) 

n = 263 Performance 

level 
Mean SD 

4.6.1 Adequacy of water 

sources in local 

government area 

9 

 (3.4%) 

28 

(10.6%) 

72 

(27.4%) 

117 

(44.5%) 

37 

(14.1%) 

2.45 .975 Low 

4.6.2 Quality of water 

sources in local 

government area 

6 

 (2.3%) 

53 

(20.2%) 

147 

(55.9%) 

38 

(14.4%) 

19 

(7.2%) 

2.96 .853 Moderate 

Total 2.85% 15.40% 41.65% 29.45% 10.65% 2.70 .721 Moderate 

Performance of  

the output 

13.10% 25.60% 36.55% 16.96% 7.79% 3.19 .487 Moderate 

 

There were three indicators where the mean scores were at a low level 

of performance, installing initial wastewater treatment system of households (x̄ = 

1.98), adequacy of water source in local government area (x̄ = 2.45), and operation of 

solid waste management following the 3Rs principles (x̄ = 2.55) respectively. 

Regarding wastewater problem, the results of a study of Satapon 

Moongkumglang (2013: 223-226) indicated that most SAOs did not have policy, plan, 
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and project for enhancing waste water treatment system (60% for large SAOs, 78.3 

for medium SAOs, and 76.2 for small SAOs). This probably was cause of low level of 

performance in water management of SAOs. 

Figure 4.18 presents the losses due to drought that occurred in Thailand from 

2009 to 2013, which may be a main cause of the water source problem in the SAOs areas.  

 

 

 

Figure 4.18  The Drought's Economic Impact in Thailand 

Source:  DDPM, 2015b: 4. 

 

For the solid waste aspect, most SAOs were not successful in 3Rs waste 

management. The pollution report in 2013 (PCD, 2013: 25) showed the amount of 

solid waste that occurred in the SAOs was highest (46%) when compare with 

municipality and the City of Pattaya (38%) and the BMA (16%). In overall, the 

amount of solid waste in 2013 increased by 2 million tons from 2012 (PCD, 2013: 

25). 

4.3.2.5  The Overall Environmental Management Performance of SAOs 

Table 4.18 shows the environmental management performance of the 

SAOs which was at a moderate level (x̄ = 3.00). Most of the factors (input, process, and 

output) also had mean scores at a moderate level of performance (x̄ = 2.62,  x̄ = 2.71, and 
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x̄ = 3.19 respectively). Nevertheless, context variable had the mean score at a high level of 

performance (x̄ = 3.46). This is probably attributable to the low population density and 

that the main occupation of the SAO was agriculture. Therefore, the level of 

environmental problems and environmental complaints and dispute ware low. 

 

Table 4.18  The Overall Performance of SAOs’ Environmental Management  

 

Items Very 

good 

(5) 

Good 

 

(4) 

Moderate 

 

(3) 

Poor 

 

(2) 

Very 

poor 

(1) 

n = 263 Performance 

level 
Mean SD 

1. Context of SAOs 13.52% 34.57% 38.64% 10.94% 2.27% 3.46 .620 High 

2. Input of SAOs 4.83% 21.67% 26.71% 24.03% 22.78% 2.62 .725 Moderate 

3. Process of SAOs 6.34% 14.08% 36.98% 29.57% 13.03% 2.71 .672 Moderate 

4. Output of SAOs 13.10% 25.60% 36.55% 16.96% 7.79% 3.19 .487 Moderate 

Performance level of 

SAOs’ 

environmental 

management  

 

9.45% 

 

23.98% 

 

34.72% 

 

20.38% 

 

11.47% 

 

3.00 

 

.453 

 

Moderate 

 

4.3.3  The Performance of the Environmental Management of Local 

Governments in Thailand 

This section presents the environmental management performance of local 

government in Thailand that includes four parts: the performance of context, input, 

process, output, and overall. 

4.3.3.1 The Environmental Management Performance of the Context 

Factor of Local Governments in Thailand 

Table 4.19 presents the descriptive statistics of the context factor of the 

EMLG in Thailand which was at a moderate level of performance (x̄ = 3.37). The 

performance of two variables was at a moderate level. However, most indicators had 

mean scores at a high level of performance. There are only two indicators which had 

mean scores at a moderate level of performance, environmental problem in the area (x̄ 

= 3.14) and involvement in an environmental planning process (x̄ = 3.30). 
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Table 4.19  Descriptive Statistics for the Context Factor of the Environmental   

                    Management of Local Governments in Thailand  

 

1. Context factor Descriptive statistics 

1.1 Condition of 

environment  

Very 

 low 

(5) 

Low 

 

(4) 

Moderate 

 

(3) 

High 

 

(2) 

Very 

high 

(1) 

n = 385 Performance 

level 
Mean SD 

1.1.1 Environmental 

problems in the area 

50 

(13.0%) 

88 

(22.9%) 

139 

(36.1%) 

80 

(20.8%) 

28 

(7.3%) 

3.14 1.110 Moderate 

1.1.2 Environmental 

complaints and/or 

disputes 

59 

(15.3%) 

118 

(30.6%) 

164 

(42.6%) 

40 

(10.4%) 

4 

(1.0%) 

3.49 .910 High 

Total 14.15% 26.75% 39.35% 15.60% 4.15% 3.31 .841 Moderate 

1.2 Public participation Very 

good 

(5) 

Good 

 

(4) 

Moderate 

 

(3) 

Poor 

 

(2) 

Very 

poor 

(1) 

n = 385 Performance 

level 
Mean SD 

1.2.1 Involvement in the 

environmental planning 

process of people/other 

sectors 

30 

(7.8%) 

124 

(32.2%) 

166 

(43.1%) 

63 

(16.4%) 

2 

(0.5%) 

3.30 .853 Moderate 

1.2.2 Cooperation of 

people/other sectors with 

local government in 

executing environmental 

projects/activities 

47 

(12.2%) 

171 

(44.4%) 

125 

(32.5%) 

41 

(10.6%) 

1 

(0.3%) 

3.58 .848 High 

1.2.3 Cooperation of 

people/other sectors with 

local government in 

reducing pollution in the 

area 

32 

(8.3%) 

144 

(37.4%) 

155 

(40.3%) 

47 

(12.2%) 

7 

(1.8%) 

3.58 .870 High 

Total 9.43% 38.00% 38.63% 13.07% 0.87% 3.42 .693 High 

Performance of  

the context  

11.79% 32.38% 38.99% 14.65% 2.51% 3.37 .620 Moderate 

 

4.2.3.2 The Environmental Management Performance of the Input 

Factor of Local Governments in Thailand 

Table 4.20 indicates that the performance level of the input factor of the 

EMLG was at a moderate level (x̄ = 2.77). While human resources and budget 

variables had mean scores at a moderate level of performance (x̄ = 2.80 and x̄ = 2.97 
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respectively), the mean score of tools and equipment variable was at a low level of 

performance (x̄ = 2.53). The mean score of the adequacy of staff, adequacy of tools, 

and adequacy of budget variables was at a low level of performance (x̄ = 2.17, x̄ = 

2.25, and x̄ = 2.48 respectively). Moreover, two indicators had the mean score at a 

high level of performance, attention of executive (x̄ = 3.70), and efficiency in 

disbursement (x̄ = 3.46). 

 

Table 4.20  Descriptive Statistics for the Input Factor of the Environmental   

                    Management of Local Governments in Thailand  

 

2. Inputs factor Descriptive statistics 

2.1 Human resources Very 

good 

(5) 

Good 

 

(4) 

Moderate 

 

(3) 

Poor 

 

(2) 

Very 

poor 

(1) 

n = 385 Performance 

level 
Mean SD 

2.1.1 Attention of 

executive of local 

government to 

environmental 

management 

82 

(21.3%) 

139 

(36.1%) 

 

135 

(35.1%) 

23 

(6.0%) 

6 

(1.6%) 

3.70 .923 High 

2.1.2 Adequacy of staff 

of local government in 

environmental 

management 

6 

(1.6%) 

56 

(14.5%) 

78 

(20.3%) 

103 

(26.8%) 

142 

(36.9%) 

2.17 1.126 Low 

2.1.3 Ability of staff of 

local government 

regarding environmental 

management 

5 

(1.3%) 

53 

(13.8%) 

145 

(37.7%) 

126 

(32.7%) 

56 

(14.5%) 

2.55 .946 Moderate 

Total 8.07% 21.47% 31.03% 21.83% 17.67% 2.80 .755 Moderate 

2.2 Budget Very 

good 

(5) 

Good 

 

(4) 

Moderate 

 

(3) 

Poor 

 

(2) 

Very 

poor 

(1) 

n = 385 Performance 

level 
Mean SD 

2.2.1 Adequacy of 

budget of local 

government for 

environmental 

management 

2 

(0.5%) 

83 

(21.6%) 

94 

(24.4%) 

124 

(32.2%) 

82 

(21.3%) 

2.48 1.068 Low 
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Table 4.20 (Continued)  

 

2. Inputs factor Descriptive statistics 

2.2 Budget Very 

good 

(5) 

Good 

 

(4) 

Moderate 

 

(3) 

Poor 

 

(2) 

Very 

poor 

(1) 

n = 385 Performance 

level 
Mean SD 

2.2.2 Efficiency in 

disbursement of local 

government for 

environmental budget 

45 

(11.7%) 

178 

(46.2%) 

98 

(25.5%) 

37 

(9.6%) 

27 

(7.0%) 

3.46 1.048 High 

Total 6.10% 33.90% 24.95% 20.90% 14.15% 2.97 .873 Moderate 

2.3 Tools and 

equipment 

Very 

good 

(5) 

Good 

 

(4) 

Moderate 

 

(3) 

Poor 

 

(2) 

Very 

poor 

(1) 

n = 385 Performance 

level 
Mean SD 

2.3.1 Adequacy of tools/ 

equipment/machinery  

of local government for 

environmental 

management 

6 

(1.6%) 

57 

(14.8%) 

85 

(22.1%) 

118 

(30.6%) 

119 

(30.9%) 

2.25 1.096 Low 

2.3.2 Efficiency of 

tools/equipment/ 

machinery  of local 

government for 

environmental 

management 

8 

(2.1%) 

113 

(29.4%) 

121 

(31.4%) 

79 

(20.5%) 

64 

(16.6%) 

2.80 1.099 Moderate 

Total 1.85% 22.10% 26.75% 25.55% 23.75% 2.53 .980 Low 

Performance of  

the input 

5.34% 25.82% 27.58% 22.76% 18.52% 2.77 .719 Moderate 

 

4.3.3.3  The Environmental Management Performance of the Process 

Factor of Local Governments in Thailand 

Table 4.21 shows descriptive statistics for the process factor of the EMLG. 

The mean score of process factor was at a moderate level (x̄ = 2.85). All of variables, 

planning, implement, monitoring and evaluation, and review and improve the plan, had 

mean score at a moderate level of performance (x̄ = 2.77, x̄ = 2.88, x̄ = 2.70, and x̄ = 3.04 

respectively). However, two indicators (monitoring and evaluation system and bio 

monitoring) of monitoring and evaluation variable had mean scores at a low level of 

performance (x̄ = 2.34 and x̄ = 2.19 respectively). Nevertheless, in the same variable, the 
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mean score of the system of the local government for hearing comments from people 

indicator was at a high level of performance (x̄ = 3.56).  

 

Table 4.21 Descriptive Statistics for the Process Factor of the Environmental 

 Management of Local Governments in Thailand  

 

3. Process factor Descriptive statistics 

3.1 Planning Very 

good 

(5) 

Good 

 

(4) 

Moderate 

 

(3) 

Poor 

 

(2) 

Very 

poor 

(1) 

n = 385 Performance 

 level 

Mean SD 

3.1.1 Efficiency of the 

environmental plan of 

local government 

(covering all 

environmental issues) 

27 

(7.0%) 

78 

(20.3%) 

106 

(27.5%) 

141 

(36.6%) 

33 

(8.6%) 

2.81 1.076 Moderate 

3.1.2 Application of 

new knowledge of 

environmental 

management in 

planning the process of 

local government 

19 

(4.9%) 

60 

(15.6%) 

165 

(42.9%) 

84 

(21.8%) 

57 

(14.8%) 

2.74 1.048 Moderate 

Total 5.95% 17.95% 35.20% 29.20% 11.70% 2.77 .937 Moderate 

3.2 Implementation Very 

good 

(5) 

Good 

 

(4) 

Moderate 

 

(3) 

Poor 

 

(2) 

Very 

poor 

(1) 

n = 385 Performance  

level 
Mean SD 

3.2.1 Implementation 

of environmental 

projects/activities of 

local government 

23 

(6.0%) 

95 

(24.7%) 

162 

(42.1%) 

101 

(26.2%) 

4 

(1.0%) 

3.08 .886 Moderate 

3.2.2 Cooperation with 

other sectors to operate 

environmental 

projects/activities 

15 

(3.9%) 

60 

(15.6%) 

171 

(44.4%) 

117 

(30.4%) 

22 

(5.7%) 

2.82 .901 Moderate 

3.2.3 Application of 

new knowledge of 

environmental 

management in the 

implementation 

process  

14 

(3.6%) 

48 

(12.5%) 

168 

(43.6%) 

128 

(33.2%) 

27 

(7.0%) 

2.72 .900 Moderate 

Total 4.50% 17.60% 43.37% 29.93% 4.57% 2.88 .725 Moderate 
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Table 4.21 (Continued)  

 

3. Process factor Descriptive statistics 

3.3 Monitoring and 

Evaluation 

Very 

good 

(5) 

Good 

 

(4) 

Moderate 

 

(3) 

Poor 

 

(2) 

Very 

poor 

(1) 

n = 385 Performance  

level 
Mean SD 

3.3.1 Monitoring and 

evaluation system of 

local government 

8 

(2.1%) 

49 

(12.7%) 

80 

(20.8%) 

178 

(46.2%) 

70 

(18.2%) 

2.34 .985 Low 

3.3.2 Monitoring of 

environmental quality 

of local government 

15 

(3.9%) 

23 

(6.0%) 

101 

(26.2%) 

127 

(33.0%) 

119 

(30.9%) 

2.19 1.062 Low 

3.3.3 System of local 

government for 

hearing comments 

from people  

94 

(24.4%) 

94 

(24.4%) 

149 

(38.7%) 

31 

(8.1%) 

17 

(4.4%) 

3.56 1.079 High 

Total 10.13% 14.37% 28.57% 29.30% 17.83% 2.70 .727 Moderate 

3.4 Review and 

improvement 

Very 

good 

(5) 

Good 

 

(4) 

Moderate 

 

(3) 

Poor 

 

(2) 

Very 

poor 

(1) 

n = 385 Performance  

level 
Mean SD 

3.4.1 Use of 

monitoring and 

evaluation results for 

enhancing 

environmental 

policies/plans 

34 

(8.8%) 

62 

(16.1%) 

192 

(49.9%) 

65 

(16.9%) 

32 

(8.3%) 

3.00 1.009 Moderate 

3.4.2 Use of 

monitoring and 

evaluation results for 

improving 

environmental 

projects/activities 

37 

(9.6%) 

80 

(20.8) 

170 

(44.2%) 

69 

(17.9%) 

29 

(7.5%) 

3.07 1.035 Moderate 

Total 9.20% 18.45% 47.05% 17.40% 7.90% 3.04 .912 Moderate 

Performance of  

the process 

7.45% 17.09% 38.55% 26.46% 10.50% 2.85 .684 Moderate 
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4.3.3.4 The Environmental Management Performance of the Output 

Factor of Local Governments in Thailand 

Table 4.22 presents the descriptive statistics for the output factor, which 

was at a moderate level (x̄ = 3.24). The most variables had mean scores at a moderate 

level of performance (solid waste, wastewater, land use, and water source 

management). However, two variables had mean scores were at a high level of the 

performance, excreta (x̄ = 3.91) and pollution management (x̄ = 3.69). However, three 

indicators had the mean score was at a low level of the performance, the operation of 

solid waste management following the 3Rs principle indicator (x̄ = 2.60), the 

installing initial wastewater treatment system of households indicator (x̄ = 2.05), and 

the adequacy of water source in local government area indicator (x̄ = .2.59).  

 

Table 4.22  Descriptive Statistics for the Output Factor of the Environmental   

                    Management of Local Governments in Thailand  

 

4. Output Factor Descriptive statistics 

4.1 Solid waste 

management 

Very 

good 

(5) 

Good 

 

(4) 

Moderate 

 

(3) 

Poor 

 

(2) 

Very 

poor 

(1) 

n = 385 Performance 

level 
Mean SD 

4.1.1 Efficiency of  

residual waste 

management of local 

government 

49 

(12.7%) 

123 

(31.9%) 

157 

(40.8%) 

44 

(11.4%) 

12 

(3.1%) 

3.40 .955 Moderate 

4.1.2 Operation of 

solid waste 

management following 

the 3Rs principles: 

Reduce/Reuse/Recycle 

11 

(2.9%) 

42 

(10.9%) 

154 

(40.0%) 

138 

(35.8%) 

40 

(10.4%) 

2.60 .916 Low 

Total 7.80% 21.40% 40.40% 23.60% 6.75% 3.00 .762 Moderate 

4.2 Wastewater 

management 

Very 

good 

(5) 

Good 

 

(4) 

Moderate 

 

(3) 

Poor 

 

(2) 

Very 

poor 

(1) 

n = 385 Performance 

level 
Mean SD 

4.2.1 Quality natural 

water source 

6 

(1.6%) 

74 

(19.2%) 

235 

(61.0%) 

46 

(11.9%) 

24 

(6.2%) 

2.98 .790 Moderate 

4.2.2 Reducing waste 

water from 

communities 

53 

(13.8%) 

61 

(15.8%) 

146 

(37.9%) 

91 

(23.6%) 

34 

(8.8%) 

3.02 1.141 Moderate 
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Table 4.22  (Continued) 

 

4. Output Factor Descriptive statistics 

4.2 Wastewater 

management 

Very 

good 

(5) 

Good 

 

(4) 

Moderate 

 

(3) 

Poor 

 

(2) 

Very 

poor 

(1) 

n = 385 Performance 

level 
Mean SD 

4.2.3 Installing initial 

wastewater treatment 

system of households 

in local government 

area 

14 

(3.6%) 

30 

(7.8%) 

71 

(18.4%) 

115 

(29.9%) 

155 

(40.3%) 

2.05 1.108 Low 

Total 6.33% 14.27% 39.10% 21.80% 18.43% 2.68 .699 Moderate 

4.3 Excreta 

management 

Very 

good 

(5) 

Good 

 

(4) 

Moderate 

 

(3) 

Poor 

 

(2) 

Very 

poor 

(1) 

n = 385 Performance 

level 
Mean SD 

4.3.1 Sanitation of 

household toilets  in 

local government area 

133 

(34.5%) 

160 

(41.6%) 

74 

(19.2%) 

12 

(3.1%) 

6 

(1.6%) 

4.04 .896 High 

4.3.2 Sanitation of 

toilets in public areas  

in local government 

area 

152 

(39.5%) 

163 

(42.3%) 

60 

(15.6%) 

8 

(2.1%) 

2 

(0.5%) 

4.18 .806 High 

4.3.3 Sanitation of 

excreta management of 

local government 

48 

(12.5%) 

149 

(38.7%) 

153 

(39.7%) 

23 

(6.0%) 

12 

(3.1%) 

3.51 .899 High 

Total 28.83% 40.87% 24.83% 3.73% 1.73% 3.91 .693 High 

4. Output factor Descriptive statistics 

4.4 Pollution 

management 

Very 

good 

(5) 

Good 

 

(4) 

Moderate 

 

(3) 

Poor 

 

(2) 

Very 

poor 

(1) 

n = 385 Performance 

level 

Mean SD 

4.4.1 Noise pollution 

management in local 

government area 

132 

(34.3%) 

144 

(37.4%) 

88 

(22.9%) 

15 

(3.9%) 

6 

(1.6%) 

3.99 .933 High 

4.4.2 Air pollution 

management in local 

government area 

37 

(9.6%) 

121 

(31.4%) 

159 

(41.3%) 

63 

(16.4%) 

5 

(1.3%) 

3.32 .903 Moderate 

4.4.3 Soil pollution 

management  in local 

government area 

93 

(24.2%) 

138 

(35.8%) 

134 

(34.8%) 

14 

(3.6%) 

6 

(1.6%) 

3.77 .909 High 

Total 22.70% 34.87% 33.00% 7.97% 1.50% 3.69 .661 High 
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Table 4.22  (Continued) 

 

4. Output Factor Descriptive statistics 

4.5 Land use 

management 

Very 

good 

(5) 

Good 

 

(4) 

Moderate 

 

(3) 

Poor 

 

(2) 

Very 

poor 

(1) 

n = 385 Performance 

level 
Mean SD 

  

4.5.1 Management of 

environment/landscape/ 

land use of the city 

12 

 (3.1%) 

136 

(35.3%) 

188 

(48.8%) 

40 

(10.4%) 

9 

(2.3%) 

3.26 .779 Moderate 

4.5.2 Adequacy of 

resting places and 

green spaces in local 

government area 

23 

(6.0%) 

89 

(23.1%) 

176 

(45.7%) 

75 

(19.5%) 

22 

(5.7%) 

3.04 .946 Moderate 

4.5.3 Controlling the 

impacts from 

development projects 

or effects from 

industries in local 

government area 

90 

(23.4%) 

133 

(34.5%) 

124 

(32.2%) 

28 

(7.3%) 

10 

(2.6%) 

3.69  .993 High 

Total 10.83% 30.97% 42.23% 12.40% 3.53% 3.33 .637 Moderate 

4.6 Water source 

management 

Very 

good 

(5) 

Good 

 

(4) 

Moderate 

 

(3) 

Poor 

 

(2) 

Very 

poor 

(1) 

n = 385 Performance 

level 
Mean SD 

4.6.1 Adequacy of 

water sources in local 

government area 

14 

(3.6%) 

53 

(13.8%) 

123 

(31.9%) 

153 

(39.7%) 

42 

(10.9%) 

2.59 .977 Low 

4.6.2 Quality of water 

sources in local 

government area 

7 

(1.8%) 

94 

(24.4%) 

214 

(55.6%) 

44 

(11.4%) 

26 

(6.8%) 

3.03 .838 Moderate 

Total 2.70% 19.10% 43.75% 25.55% 8.85% 2.81 .714 Moderate 

Performance of  

the output 

13.20% 26.91% 37.21% 15.84% 6.80% 3.24 .465 Moderate 

 

4.3.3.5   The Overall Environmental Management Performance of Local 

Governments in Thailand 

Table 4.23 presents the performance of EMLG was at a moderate level 

(x̄ = 3.05). All of the factors (context, input, process, and output) also had mean score 

at a moderate level of performance. The highest mean score was context (x̄ = 3.37), 



137 

the second highest was output (x̄ = 3.24), the next was the process (x̄ = 2.85) and the 

lowest was input (x̄ = 2.77). 

 

Table 4.23  The Overall Performance of the Environmental Management of        

                    Local Governments in Thailand  

 

Items Very 

good 

(5) 

Good 

 

(4) 

Moderate 

 

(3) 

Poor 

 

(2) 

Very 

poor 

(1) 

n = 385 Performance 

level 
Mean SD 

1. Context of the EMLG 11.79% 32.38% 38.99% 14.65% 2.51% 3.37 .620 Moderate 

2. Input of the EMLG 5.34% 25.82% 27.58% 22.76% 18.52% 2.77 .719 Moderate 

3. Process of the EMLG 7.45% 17.09% 38.55% 26.46% 10.50% 2.85 .684 Moderate 

4. Output of the EMLG 13.20% 26.91% 37.21% 15.84% 6.80% 3.24 .465 Moderate 

Performance Level of 

EMLG in Thailand 

9.45% 25.55% 35.58% 19.93% 9.58% 3.05 .442 Moderate 

 

4.3.4  The Comparison the Environmental Management Performance 

between Municipalities and SAOs 

 The performance of the EMLG in Thailand was at a moderate level (x̄ = 3.05). 

The performance of both municipalities (urban areas) and SAOs (rural areas) was at a 

moderate level However, the mean score of overall performance of municipalities (x̄ = 

3.18) was higher than SAOs (x̄ = 3.00). The mean score of input, process, and output 

factors of municipalities were higher than SAOs. Nevertheless, the mean score of 

context factor of SAOs was higher than that of municipalities (Table 4.24). 
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Table 4.24  Overall of the Performance of the Environmental Management of Local     

                    Governments in Thailand  

 

Items Overall Municipalities SAOs 

n = 385 Performance 

Level 

n = 122 Performance 

Level 

n =  263 Performance 

Level 
Mean SD Mean SD Mean SD 

1. Context  3.37 .620 Moderate 3.16 .571 Moderate 3.46 .620 High 

2. Input 2.77 .719 Moderate 3.09 .591 Moderate 2.62 .725 Moderate 

3. Process  2.85 .684 Moderate 3.13 .620 Moderate 2.71 .672 Moderate 

4. Output  3.24 .465 Moderate 3.34 .398 Moderate 3.19 .487 Moderate 

Performance 

Level  

of EMLG 

 

3.05 

 

.442 

 

Moderate 

 

3.18 

 

.391 

 

Moderate 

 

3.00 

 

.453 

 

Moderate 

 

As Figure 4.19, the performance of municipalities were better than that of 

SAOs. This is probably attributable to the fact that most municipalities had a specific 

sector for environmental management (Table 4.3) and had more preparedness in 

management of environmental resources than SAOs. Figure 4.19 also presents the 

performance of context factor of SAOs that higher than municipalities. This is 

probably attributable to the low population density and that the main occupation of 

the SAOs was agriculture. However, presently several rural areas have been developed 

to urban areas and this has increased the environmental problems in these areas. 

Therefore, enhancing the environmental management to accord with the current 

context and future trends of the local areas is important for both municipalities and 

SAOs. 
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Figure 4.19  Performance of the Environmental Management of Local   

                     Governments in Thailand  

 

4.4  The Critical Success Factors of the Environmental Management of   

       Local Governments 

 

 The previous section demonstrated the performance of the EMLG through 

descriptive statistics. This section presents the results of inferential statistics analysis 

for finding factors affecting the EMLG. The SEM was used to test of theoretical 

model hypothesized by using computer program for analysis and find out the causal 

relationship between variables. Two steps of the SEM were done, confirmatory factor 

analysis (CFA) and multiple regression analysis (MRA). 

 

4.4.1  Confirmatory Factor Analysis 

The research first conducted the CFA by linking each item to its intended 

construct and the model needs to be modified in order to improve the fit statistics. 

Adding paths between the variables to the model that computer program provides 

modification indices demonstrated were done until the fit statistic indices was 

acceptable fit, the paths were added to a model one by one until there was sufficient 

fit in the model.  

After model modification, overall model fit indexes were in the standard of 

acceptable. The benchmark fit indexes indicated an acceptable fit (x
2
/df = 2.08; CFI = 

0 

0.5 

1 

1.5 

2 

2.5 

3 

3.5 

4 

Context Input Process Output 

Overall 

Municipalities 

SAOs 

Mean score of the factors 
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0.95; RMSEA = 0.053), based on the recommended criteria: x
2
/df < 5 (Bollen, 1989: 

278), CFI > 0.90 and RMSEA < 0.08 (Diamantopoulos and Siguaw, 2000: 85 - 88). 

The other values see in Table 4.25.  

 

Table 4.25  Goodness of Fit Statistics of the First CFA 

 

Goodness of fit statistics Acceptable 

values 

Before model 

modification 

After model 

modification 

X
2
-test P < 0.05 0.00 0.00 

x
2
/df (151.65/73=2.08) < 5.00 4.14 2.08 

Comparative fit index (CFI) ≥ 0.90 0.94 0.95 

Goodness of fit index (GFI) ≥ 0.90 0.89 0.95 

Adjusted goodness of fit index (AGFI) ≥ 0.90 0.85 0.92 

Root mean square error of approximation (RMSEA) < 0.08 0.090 0.053 

Standardized root mean square residual (SRMR) < 0.08 0.078 0.057 

Normed fit index (NFI) > 0.90 0.92 0.96 

Non-normed fit index (NNFI) > 0.95 0.93 0.97 

 

Figure 4.20 presents results of the first CFA of the factor structure which was 

constructed through literature reviews. The path diagram displays factor loadings for 

each observed variable that correlation with the latent variable. The factor loading 

were in the range of 0.79 – 0.28. 

Although the benchmark fit indices indicated an acceptable fit of the model, 

the factor loading value between the output factor and the excreta variable was less 

than 0.30 (Hair et al., 2010: 117). This indicated that the variable did not meet the 

minimal level for the interpretation of structure. Because a factor loading is the 

correlation of the variables and the factor, the squared loading is the amount of the 

variables total variance accounted for by the factor (Hair et al., 2010: 116). Therefore, 

the excreta variable was cut off from the structure before the second CFA as it has the 

lowest factor loading value (0.28).  
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Chi-Square=151.65, df=73, P-value=0.00000, RMSEA=0.053 

 

Figure 4.20  The First Confirmatory Factor Analysis 

 

After cutting excreta variable and adding paths to the model for model 

modification, improving the fit statistics to the model, three benchmark fit indices of 

the second CFA indicated a good fit to the data more than that of the first CFA (x
2
/df 

= 1.89; CFI = 0.99; RMSEA = 0.048). The other values are also indicated in Table 

4.26 and Figure 4.21.  
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Table 4.26  Goodness of Fit Statistics of the Second CFA 

 

Goodness of Fit Statistics Acceptable 

values 

Before model 

modification 

After model 

modification 

X
2
-test P < 0.05 0.00 0.00 

x
2
/df (107.55/57=1.89) < 5.00 4.48 1.89  

Comparative fit index (CFI) ≥ 0.90 0.94 0.99 

Goodness of fit index (GFI) ≥ 0.90 0.89 0.96 

Adjusted goodness of fit index (AGFI) ≥ 0.90 0.84 0.93 

Root mean square error of approximation (RMSEA) < 0.08 0.095 0.048 

Standardized root mean square residual (SRMR) < 0.08 0.078 0.052 

Normed fit index (NFI) > 0.90 0.93 0.97 

Non-normed fit index (NNFI) > 0.95 0.93 0.98 

 

Moreover, the standard regression weights (factor loading) were in range of 

0.79 – 0.34. All variables met the minimum level of acceptability of greater than 0.30 

(Hair et al., 2010: 117). 
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Chi-Square=107.55, df=57, P-value=0.00006, RMSEA=0.048 

 

Figure 4.21  The Second Confirmatory Factor Analysis 

 

Table 4.21 presents the results of the CFA. The t-test values were in range of 

19.85 – 7.32 and the all of the results were significant at the 1% level (p < 0.01). All 

of the factors score regressions, including context, input, process, and output factors, 

were positive and in the range of 0.68 – 0.01. For the reliability, the construct 

reliability (ƿc) values of input, process, and output factors were greater than 0.60 and 

the average composite reliability was 0.68 across the four factors. It can conclude that 

as a set, the construct reliability provide reliable measurement of the construct 

(Diamantopoulos and Siguaw, 2000: 90 - 91).  

For the context factor, the construct reliability (ƿc) value was less than 0.60 

and the average variance extracted (ƿv) value was less than 0.50 the minimum values 
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(Diamantopoulos and Siguaw, 2000: 90-91). The results somehow indicated that two 

variables (level of environmental problem and level of public participation) had some 

measurement errors. This probably occured from the samples that cover all types of 

local governments throughout the country and the positions of the respondents that 

were vary diversified. Norm and Hatcher (2013: 97–105) stated that very often 

varience extracted estimates will be below 0.05 even when reliability estimattes are 

acceptable. By the way, the results in the next section will be checked and confirmed 

by the qualitative results.  

 

Table 4.27  Results of Confirmatory Factor Analysis and Composite Reliability and        

                    Average Variance Extracted of the Model 

 

Variables Factor 

loading 

 

(b)  

t-test R2 Factor 

score 

regressions 

Construct 

reliability  

 

(ƿc) 

Average 

variance 

extracted 

(ƿv) 

Context     0.49 0.34 

Level of environmental problem 

(Problem) 

0.36 7.32** 0.18 0.15   

Level of public participation 

(Public)  

0.49 10.15** 0.49 0.60   

Input     0.71 0.45 

Human resources (Man) 0.55 14.30** 0.52 0.53   

Budget (Money)  0.55 12.03** 0.40 0.11   

Tools and Equipment (Material) 0.64 12.56** 0.43 0.15   

Process     0.83 0.56 

Planning (Plan) 0.79 19.26** 0.71 0.37   

Implementation (Do) 0.63 19.85** 0.75 0.68   

Monitoring and Evaluation (Check) 0.48 13.80** 0.44 0.23   

Review and Improvement (Act) 0.52 11.07** 0.32 0.01   

Output     0.70 0.32 

Solid waste management (Waste) 0.46 11.54** 0.37 0.24   

Wastewater management (Wwater) 0.38 9.89** 0.29 0.15   

Pollution management (Pollu) 0.34 9.41** 0.27 0.17   

Land use management (Land) 0.41 12.26** 0.42 0.31   

Water source management 

(Waterso) 

0.37 9.36** 0.26 0.14   

 

Note: ** p< .01 
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4.4.2  The Critical Success Factors of Local Governments’ Environmental 

Management 

After the CFA, the SEM analysis was done for finding the CSFs of EMLG. To 

meet the acceptable fit of the model, the paths that the modification indices 

demonstrated was added until the model were significant.  

Table 4.28 presents model fit indices of the model both before model 

modification and after model modification. The results show that after model 

modification, model fit the data in every the standard of acceptable. Three benchmark 

fit indices (x
2
/df = 2.77; CFI = 0.94; RMSEA = 0.068) indicated an acceptable fit of 

the model (Bollen, 1989: 278; Diamantopoulos and Siguaw, 2000: 85-88; Kaplan, 

2000: 110). The details can be seen in Table 4.28. 

 

Table 4.28  Goodness of Fit Statistics of Factors Affecting Local Governments’  

                    Environmental Management Model 

 

Goodness of fit statistics Acceptable 

values 

Before model 

modification 

After model 

modification 

X
2
-test P < 0.05 0.00 0.00 

x
2
/df (171.70/62 = 2.77) < 5.00 4.48 2.77 

Comparative fit index (CFI) ≥ 0.90 0.94 0.97 

Goodness of fit index (GFI) ≥ 0.90 0.89 0.94 

Adjusted goodness of fit index (AGFI) ≥ 0.90 0.84 0.90 

Root mean square error of approximation (RMSEA) < 0.08 0.095 0.068 

Standardized root mean square residual (SRMR) < 0.08 0.079 0.068 

Normed fit index (NFI) > 0.90 0.93 0.96 

Non-normed fit index (NNFI) > 0.95 0.93  0.96 

 

For the MRA results, the multiple regressions specified different relationships 

between the factors in the model. The regression factor scores of all factors (context, 

input, and process) were positive (0.76, 0.36, and 0.06 respectively) as shown in 

Figure 4.22.  
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Chi-Square=171.70, df=62, P-value=0.00000, RMSEA=0.068 

 

Figure 4.22  The results of the SEM analysis 

 

 Figure 4.22 and Table 2.29 present parameter values of variables, 

environmental problem and public participation variables (observed variables) were 

consistent with context factor (latent construct) by factor loading 0.37 and 0.49 

respectively at the statistical significance 0.01 (p < .01).  

Human resources, budget, and tools and equipment variables (observed 

variables) were consistent with input factor (latent construct) by factor loading 0.55, 

0.55, and 0.49 respectively at the statistical significance 0.01 (p < .01).  

Planning, implementation, monitoring and evaluation, and review and 

improvement variables (observed variables) were consistent with process factor 

(latent construct) by factor loading 0.80, 0.62, 0.48, and 0.53 respectively at the 

statistical significance 0.01 (p < .01).  

Waste, wastewater, pollution, land use, and water source management 

variables (observed variables) were consistent with output factor (latent construct) by 

factor loading 0.48, 0.39, 0.32, 0.37, and 0.35 respectively at the statistical 

significance 0.01 (p < .01). 
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Table 4.29  Parameter Values of Variables  

 

Variables Factor 

loading 

Standard 

error 

T-test R2 

R
2
 = 0.88     

Context     

Level of environmental problem (Problem) 0.37 0.05 7.41** 0.19 

Level of public participation (Public)  0.49 0.05 10.08** 0.50 

Input     

Human resource (Man) 0.55 0.04 14.29** 0.52 

Budget (Money)  0.55 0.05 11.95** 0.40 

Tools and Equipment (Material) 0.64 0.05 12.54** 0.43 

Process     

Planning (Plan) 0.80 0.04 18.98** 0.74 

Implementation (Do) 0.62 0.03 19.09** 0.73 

Monitoring and Evaluation (Check) 0.48 0.04 13.28** 0.45 

Review and Improvement (Act) 0.53 0.05 11.00** 0.33 

Output     

Solid waste management (Waste) 0.48 -  10.90** 0.43 

Wastewater management (Wwater) 0.39 0.04 11.60** 0.35 

Pollution management (Pollu) 0.32 0.04 12.12** 0.26 

Land use management (Land) 0.37 0.04 11.34** 0.38 

Water source management (Waterso) 0.35 0.04 12.31** 0.26 

 

Note:  ** p < .01 

 

The results of the regression analysis and t-test are shown in Table 4.30. the 

results of the t-test indicate that the two hypotheses were confirmed by interpreting 

the regression coefficient, which were 1) the context affects the performance of 

EMLG (t-test = 7.59, p < .01), and 2) the input affects the performance of EMLG (t-

test = 2.07, p < .05). The model explains 88% of the variability of the response data 

around its mean (R
2
 = 0.88). 
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Table 4.30  Results of the Regression Analysis for Factors Affecting Local   

                    Governments’ Environmental Management Performance 

 

Variables Regression coefficient 

(b) 

Standard Error 

(SE) 

t-test 

R
2
 = 0.88    

Context  Output 0.76 0.10 7.59** 

Input  Output 0.36 0.17 2.07* 

Process  Output 0.06 0.16 0.40 

 

Note:  *p < .05 and ** p < .01 

 

Figure 4.23 displays the factors affecting EMLG diagram, the relationship 

among the factors. 

 

 

 

 

 

 

 

 

 

 

Figure 4.23 Factors Affecting Environmental Management of Local Governments

 Diagram  

Note: *p < .05 and ** p < .01 

 

 The findings highlighted the significant relationship between the context and 

the performance of environmental management. This supports Sabatier and 

Mazmanian (1981: 8 quoted in Mitchell, 2002: 293-294), who stated that 

implementation effectiveness was influenced by the tractability of the problem to 

which the action was addressed. Moreover, Mostert (2015: 123-131) suggested 

Context 

Input 

Process 

Output 

(Environmental 

Management Performance) 

0.76**

๕* 

0.36* 

 0.06 

R
2
 = 0.88 
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principles for environmental management that the management scale should match 

the scale of the management issues. Regarding the environmental management in 

developing countries, the implementation barriers include meeting basic needs, 

alleviating the poverty of people, and solving environmental degradation, which are 

more serious than those of developed countries (Mitchell, 2002: 298-299). 

 Apart from the problem level in the areas, public participation is important in 

term of integrating environmental considerations into local governmental planning 

and management because people are the direct users of the city environment (Cities 

Alliance et al., 2007: 24-27). Public support is essential in ensuring that 

environmental plans, projects, and activities are workable (Cities Alliance et al., 2007: 

24-27). Public and stakeholder participation in environmental planning can enhance 

effectiveness through improving the efficiency of decisions regarding the 

environment and enhancing implementation towards sustainable development 

(Drazkiewicz et al., 2015: 211-222; Emilson and Hjelm, 2002: 443-448; Gustafsson et 

al., 2014: 1-8; Nishitani et al., 2012: 121-130). In line with Arimura et al. (2008: 281-

295), it is suggested that the effectiveness of the public participation or voluntary 

approach needs to be considered in relation to regulations. Moreover, Raymond et al. 

(2010: 1766-1777) introduced the way for integrating local knowledge for 

environmental management which include the evaluation the mechanisms and 

processes supported learning and shared understanding and the knowledge integration 

by multiple stakeholders during the process and after process completion. 

Furthermore, the study of Tatoglu et al. (2014: 536-548) proposed four antecedent 

factors that motivate the adoption voluntary environmental management which 

include stakeholder pressure, perceived polluting potential, customer focus, and 

competitive intensity. 

 For further confirmation, the interview with 24 local government staff found 

that public participation and support from external sectors in environmental 

management process are important key success factors that enhance the efficiency of 

EMLG. As Sompong Sooksawang (2015, 29 April: interview), the Clerk of Thungyai 

SAO, Songkhla province, expressed in the following: 
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Due to decentralized decision-making, the main policies of the local 

authority come from people’s needs. Therefore, public participation and 

public support in environmental management process of local people is 

one of the most important factors which support the performance of 

environmental management. Local environmental knowledge is the first 

step to raise the environmental awareness of people and it is the way to 

change a priority need of community from infrastructure, such as road, 

which is the first priority of many communities to caring for the 

environment as a whole should are want to more towards the sustainable 

community. 

 

The analysis of the relationship between the inputs of environmental 

management and environmental management performance highlighted the significant 

of the relationship between them. This is in line with prior studies, which argued that 

materials, money, and human resources are the necessary resources for providing, 

products and services (Jones and George, 2008: 69-70; Robbins and Coulter, 2005: 

35; Bovee et al., 1993: 59-60 and Mostert, 2015: 123-131). Tung et al. (2014: 189-

196) and Yeo and Quazi (2005: 97-114) suggested that top management’s support for 

environmental management, the total involvement of employees, and training and 

rewards support the effectiveness of environmental management. Moreover, Fenton et 

al. (2015: 213-221) suggested that clarity concerning financial aspects, such as setting 

the budget for environmental management implementation, is a factor that influence 

the development of the local government environment strategy. Furthermore, 

Jorgensen and Nielsen (2012: 104-109) advised that the ecological engineering is an 

important tool for solving environmental problems.  

Another finding, from the interviews confirms that management resources, 

human resources, budget, and materials are important success factors that enhance the 

efficiency of EMLG. As Tridsanu Chatkamon-vorakit (2015, 4 June: interview), the 

Clerk of the Nongthong Pattana Municipality, Chiang Mai province, stated in the 

following: 
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The availability of sufficient numbers of environment staff, sufficient 

budget and sufficient materials are the critical factors that enhance the 

success of environmental management goal of local governments which 

are good environmental quality and no complaint from people in our 

responsible area. We need environmentalists to work with us and we 

need enough environmental management materials and specific budget 

for maintaining management. 

 

However, from Figure 5.2 and Table 5.5, the results also indicated that one 

hypothesis was rejected by interpreting the regression coefficient (t-test). The analysis 

found that there is no significant relationship between process and the performance of 

environmental management (t-test = 0.40, p < 0.05). 

 These findings are inconsistent with prior studies, which argued that good 

environmental processes have a positive association with environmental performance 

(Emilsson and Hjelm, 2002: 443-448; Melnyk et al., 2003: 329-359; Lozano and 

Valles, 2007: 495-511; Yeo and Quazi, 2005: 110). However, when considering the 

results of the descriptive statistics, the environmental performance of the SAOs which 

was the major sample group, was not complete environmental process (PDCA cycle). 

The planning and evaluation variables had the performance at a low level (Table 

4.11). The results presented that the environmental management process of local 

government had problems. This was supported by Hristovski et al. (2010: 115-124), 

who stated that important problems in environmental management include inadequate 

management structure and planning and management without proper comprehensive 

analysis of existing situations. Moreover, he also suggested that the causal linkages 

between all level of the policies to the operation stages, stated objectives and activities 

of policies to its anticipated impact, should be encouraged (Mitchell, 2002: 297). 

For another confirmation, from the interviews, it was found that the local 

development plan of many local governments did not cover all environmental issues 

and the environmental management was not a complete environmental management 

process (PDCA). Many of local governments lacked monitoring and evaluation 

actions as Amorntat Tummanoon (2015, 20 June: interview), the Agricultural 

technical officer f the Tharea SAO, Nakhon Si Thammarat province, expressed that 
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“Due to less public awareness and low ability of SAO, such as lacking of 

environmentalist and environmental management tools, our organization cannot 

perform as we should” and Montree Yoddee (2015, 4 June: interview), the secretary 

of chief executive of the Maesa SAO, Chiang Mai province, expressed in the 

following: 

 

Environmental management is a challenge for small local authorities 

where never faced big environmental problems. When the problems 

occur, the staff of local authorities are inexperienced to manage the 

problems and lack of cooperation from the people due to low public 

awareness of people in the areas. Therefore, environmental management 

training and the knowledge to raise public awareness are very essential 

for local authorities. 

 

4.5  Conclusion 

 

For the descriptive statistic results, the performance of the EMLG in Thailand 

was at a moderate level. The performance of both municipalities and SAOs was at a 

moderate level. However, the mean score for the overall performance of 

municipalities was higher than that of the SAOs. The mean score for the input, 

process, and output factors of the municipalities was higher than that of the SAOs. 

Nevertheless, the mean score for the context factor of SAOs was higher than that of 

the municipalities. Furthermore, eight indicators were at a low level of performance 

which include: adequacy of staff; adequacy of budget; adequacy of tools; monitoring 

and evaluation system; environmental quality monitoring; operation of solid waste 

management following the 3Rs principles; installing initial wastewater treatment 

system of households; and adequacy of water sources.  

For the inferential statistic results, the SEM analysis indicated a significant 

relationship (R
2 

= 0.88) between the context and the output (t-test = 7.59, p < .01) and 

between the input and the output (t-test = 2.07, p < .05). However, the SEM analysis 

indicated that there was no significant relationship between the process and the output 

(t-test = 0.40, p > 0.05).  



 

CHAPTER 5 

 

APPROPRIATE STRATEGIES FOR ENHANCING THE 

ENVIRONMENTAL MANAGEMENT PERFORMANCE 

OF LOCAL GOVERNMENTS 

 

This chapter proposes the appropriate strategies for enhancing the 

environmental management of local governments (EMLG). Adapting the balanced 

scorecard (BSC) framework to nonprofit organizations (Kaplan and Norton, 2001: 

135) was the main framework for formulating the strategies. The first part of this 

chapter presents the weaknesses and the factors affecting the performance of EMLG, 

which was already presented in detail in chapter 4. The second part presents the 

strategies for enhancing EMLG in Thailand following adapting the BSC framework to 

nonprofit organizations as seen in Figure 5.1. 

 

 

 

Figure 5.1  Adapting the Balanced Scorecard Framework to Nonprofit Organizations 

Source:  Kaplan and Norton, 2001: 135. 
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5.1  The Weaknesses and the Critical Success Factors in the 

 Environmental Management of Local Governments in Thailand 

 

5.1.1 The Weaknesses of Environmental Management of Local Governments 

in Thailand  

 The summary of descriptive statistics data from chapter 4 appearing in Figure 

5.2 is performance of EMLG in Thailand. In overall, the performances of the 

municipalities were better than that of the SAOs. The mean score of inputs, process, 

and outputs factors of municipalities were higher than for the SAOs. This is probably 

attributable to the fact that most municipalities had a specific sector for environmental 

management and had more preparedness in the management of environmental 

resources than the SAOs. Nevertheless, the mean score of context of the SAOs was 

higher than for the municipalities. This is probably attributable to the low population 

density and that the main occupation of the SAO was agriculture. 
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Overall 3.37 2.77 2.85 3.24

Municipalities 3.16 3.09 3.13 3.34

SAOs 3.46 2.62 2.71 3.19

Context Input Process Output

 

Figure 5.2   Performance of Environmental Management in of Local Governments in

 Thailand 

 

Table 5.1 presents the indicators which had the mean score at a low level of 

environmental management performance.  

 

Mean  
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Table 5.1  The Indicators which had Low Performance of Environmental  

                  Management of Local Governments 

 

Factors Performance 

2. Input factor Overall Municipalities SAOs 

2.1 Human resource n = 385 Performance 

level 
n = 122 Performance 

level 
n = 263 Performance 

level 
Mean SD Mean SD Mean SD 

2.1.2 Adequacy of staff 

of local government in 

environmental 

management 

2.17 1.126 Low 2.28 1.054 Low 2.12 1.156 Low 

2.2 Budget n =385 Performance 

level 
n=122 Performance 

level 
n = 263 Performance 

level 
Mean SD Mean SD Mean SD 

2.2.1 Adequacy of 

budget of local 

government for 

environmental 

management 

2.48 1.068 Low 2.92 .905 Moderate 2.27 1.078 Low 

2.3 Tools and 

equipment 

n = 385 Performance 

level 
n = 122 Performance 

level 
n = 263 Performance 

level 
Mean SD Mean SD Mean SD 

2.3.1 Adequacy of 

tools/equipment/ 

machinery of local 

government for 

environmental 

management 

2.25 1.096 Low 2.66 1.001 Moderate 2.06 1.088 Low 

3. Process factor  Overall Municipalities SAOs 

3.1 Planning n =385 Performance 

level 
n = 122 Performance 

level 
n = 263 Performance 

level 
Mean SD Mean SD Mean SD 

3.1.1 Efficiency of the 

environmental plan of 

local government 

(covering all 

environmental issues) 

2.81 1.076 Moderate 3.31 .954 Moderate 2.57 1.049 Low 

3.1.2 Application of 

new knowledge of 

environmental 

management in 

planning the processes 

of local government 

2.74 1.048 Moderate 3.18 .872 Moderate 2.54 1.062 Low 

3.2 Implement n =385 Performance 

level 
n = 122 Performance 

level  
n = 263 Performance 

level 
Mean SD Mean SD Mean SD 

3.2.3 Application of 

new knowledge of 

environmental 

management in the 

implementation 

process of local 

government 

2.72 .900 Moderate 3.07 .831 Moderate 2.57 .886 Low 

3.3 Monitoring and 

evaluation 

n =385 Performance 

level 
n = 122 Performance 

level 
N=263 Performance 

level 
Mean Mean Mean SD Mean SD 

3.3.1 Monitoring and 

evaluation system of 

local government 

2.34 .985 Low 2.76 1.021 Moderate 2.15 .906 Low 

3.3.2 Monitoring of 

environmental quality 

of local government 

2.19 1.062 Low 2.24 1.114 Low 2.17 1.039 Low 
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Table 5.1  (Continued)  

 
 

 

Table 5.1 showed the indicators that had a low level of performance. There 

were eight indicators at a low level of performance which include: three indicators in 

input factor (adequacy of staff, adequacy of budget, and adequacy of tools); two 

indicators in process factor (monitoring and evaluation system, and bio monitoring); 

and three indicators in output factor (operation of solid waste management following 

3Rs principles, installing initial wastewater treatment system of households, and 

adequacy of water sources).  

However, when consider by local authority types, the SAOs had the indicators 

at a low level of performance more than those of municipality that had only three 

indicators at a low level of performance (adequacy of staff, environmental quality 

monitoring, and installing of initial wastewater treatment system).  

The SAOs had eleven indicators at a low level of performance which included: 

three indicators in input factor (adequacy of staff, adequacy of budget, and adequacy 

of tools); five indicators in process factor (efficiency of the environmental plan, 

application of new knowledge in planning process, application of new knowledge in 

Factors Performance 

4. Output factor Overall Municipalities SAOs 

4.1 Solid waste 

management 

n = 385 Performance 

level 

n = 122 Performance 

level 

n = 263 Performance 

level 
Mean SD Mean SD Mean SD 

4.1.2 Operation of 

solid waste 

management following 

the 3Rs principles: 

Reduce/Reuse/Recycle 

2.60 .916 Low 2.70 .840 Moderate 2.55 .947 Low 

4.2 Wastewater 

management 

n = 385 Performance 

level 

n = 122 Performance 

level  

n = 263 Performance 

level 
Mean SD Mean SD Mean SD 

4.2.3 Installing initial 

wastewater treatment 

system of households 

in local government 

area 

2.05 1.108 Low 2.20 1.057 Low 1.98 1.125 Low 

4.6 Water source 

management 

n = 385 Performance 

level 

n = 122 Performance 

level 

n = 263 Performance 

level 
Mean SD Mean SD Mean SD 

4.6.1 Adequacy of 

water sources in local 

government area 

2.59 .977 Low 2.91 .909 Moderate 2.45 .975 Low 
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implementation process, monitoring and evaluation system, and environmental quality 

monitoring); and three indicators in output factor (operation of solid waste 

management following 3Rs principles, installing initial wastewater treatment system 

of households, and adequacy of water sources). 

 

5.1.2  The Critical Success Factors in the Environmental Management of 

Local Government in Thailand 

The analysis of the relationship between the factors affecting EMLG and 

environmental management performance highlighted the significant role of context 

(level of environmental problems and level of public participation) and input (human 

resources, budget, and materials) in improving environmental management 

performance, as seen in Table 4.30 of chapter 4. It is recommended that local 

governments seek improvement in environmental performance. The focus on 

environmental management should match as much as possible the scale of the 

environmental issues. In addition, public participation and support from external 

sectors in environmental management processes is essential in ensuring that 

environmental management is workable and it is the important factor that enhances 

the environmental efficiency of the local governments. Moreover accordingly, it is 

recommended that environmental management resources be sufficient and efficient. 

The essential environmental management resources include human resources for 

environmental work, environmental budgets, and environmental tools and equipment.  

 

 

 

 

 

 

 

 

 

Figure 5.3  The Critical Success Factors of Environmental Management of Local   

                    Governments 

Context of the Areas 

 - Problem level 

 - Public participation level  

Environmental Management Input 

 -  Human resources 

 -  Budgets 

 -  Tools and equipment  

Environmental Management 

 Performance 
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5.2  Strategies for Enhancing the Environmental Management of Local 

 Governments in Thailand 

 

 Based on the findings, this study suggests four strategies according the BSC 

framework for enhancing the performance of EMLG towards the achievement of 

environmental management missions as follows. 

 

5.2.1  Strategy 1 Customer Perspective:  Building a Sustainable Culture  

 The study results presented the significant relationship between the context 

(level of environmental problems and level of public participation) and performance 

of environmental management. The factor regression scores for context and outputs 

were positive (0.76) and the highest, as seen in Table 4.30 and Figure 4.23 of chapter 

4. Moreover, the results were supported by the interviews, which found public 

participation and supports from external sectors in the environmental management 

process were the important key success factors that enhanced the efficiency of 

EMLG.  

 A sustainable culture is comprised of the knowledge, values, attitudes, and 

motivations that help enhance the environmental quality in the community and that 

influence the decision making and behavior in every activity of the people. The 

sustainable culture strategy was developed by researcher from the sustainable 

development concept, which concern an effective integration of social, economic, and 

ecological and considerations at all scales from local to global (Schnurr and Holtz, 

1988: 42). In this study, the sustainable culture strategy aims to propose methods to 

build a sustainable culture for residents in local areas.  

 Figure 5.4 presents the sustainable culture diagram which consists of three 

basic elements: people, community, and activity. 
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Figure 5.4  The Sustainable Culture 

 

As discussed in section 4.4.2 of the previous chapter, public participation is 

essential in ensuring that the environmental process is workable. Public and 

stakeholder participation in environmental planning enhances effectiveness through 

improving the environmental efficiency of decision making and enhancing 

implementation towards sustainable development. In order to promote the eco-

friendly behavior (sustainable behavior) of people, local governments should raise 

public awareness of the environment through providing environmental knowledge to 

people, especially knowledge about the main environmental issues in the areas.        

As discussed in chapter 4, section 4.2, solid waste, wastewater, and drought are the 

important environmental problems that local governments face (Table 4.6).  

Therefore, local governments should pay attention to creating environmental 

perception and solving the problems in the responsible areas, which may occur from 

the daily life of the people and the economic activities in the areas. In addition, local 

governments should establish social networks to drive this strategy by considering the 

appropriateness of the context, urban and rural areas. Central agencies should 

establish the pilot projects in appropriate areas for promoting and developing a 

process to push forward sustainable culture in other areas.  
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Eco-towns in Japan are examples of successful cases driven by central 

agencies. Eco-towns in Japan origination through a subsidy system established by the 

Ministry of Economy, Trade and Industry in Japan (METI) and the Ministry of 

Environmental in Japan (MoE) in 1997. The national government established eco-

towns to solve solid waste problem by using the zero-emission concept. Minamata 

city is one of the eco-towns pilot projects. Minamata eco-town was approved as the 

tenth eco-town in Japan in 2001. One of the characteristics of Minamata eco-town 

was the cooperation between enterprises and citizens in that the enterprises in the eco-

town reuse and recycle domestic waste that citizens sort into 23 kinds. Minamata eco-

town succeeded with the plan targets: 1) multi-stakeholders involvement, in which 

administrations, industries, and citizens were in unity to create a recycling society and 

harmony with the environment; 2) a community-based approach, to achieve 4Rs 

(refuse, reduce, reuse, and recycling); and 3) a model for middle-scale cities (Global 

Environment Centre Foundation: 2005: 43-57). In February 1999, Minamata city was 

awarded ISO 14001 certification for EMS. 

 The sustainable culture strategy supports sustainable development goals 

(SDGs) (United Nation, 2015), such as goal 11, making cities and human settlements 

inclusive, safe, resilient, and sustainable, target 11.3 enhancing inclusive and 

sustainable urbanization and the capacity of participatory, integrated, and sustainable 

human settlement planning and management in all countries; and goal 15 protecting, 

restoring, and promoting sustainable use of the terrestrial ecosystem, sustainably 

managing forests, combating desertification, and halting and reversing land 

degradation, and halting biodiversity loss. 

 

5.2.2 Strategy 2 Learning and Growth Perspective: Environmental 

Learning Organization 

 In chapter 4, section 4.4.2, the SEM analysis showed the relationship between 

the inputs and performance of environmental management, and revealed the 

significant relationship between them; and it was seen that human resources were one 

variable of the input factor elements. The regressions score for the input and output 

were positive (0.36), as seen in Table 4.30 and Figure 4.23. Moreover, the descriptive 

statistics in Table 5.1 indicated the problems, the lack of human resources, and the 
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lack of the application of new knowledge in the environmental management of the 

local government. 

 The environmental learning organization (ELO) is proposed by the researcher 

to respond to the study results and to fill the gaps of EMLG. The foundation of this 

strategy is the learning organization (LO) concept as defined by Senge and Brothers 

(1982: 10 quoted in Jackson: 120). The LO concept consists the mastery of the five 

dimensions, which include: systems thinking, personal mastery, mental models, 

building a shared vision, and team learning (Senge, 1990). In this study, the strategy 

aims to present methods to raise the capacity of the local staff specifically regarding 

the aspect of environmental management.   

 The ELO is an organization that provides and facilitates the learning of its 

staff and continuously transforms itself. The ELO was developed as a result of the 

pressures facing environment risks and enabling them to respond to the need of 

people and sustainable development goals (SDGs). The ELO aims to change attitudes 

with an open culture that promotes inquiry and trust. 
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Figure 5.5  Environmental Learning Organizations 

 

Figure 5.5 presents the four essential elements of the ELO and the sectors that 

drive the ELO concept, which include national policy, local policy, and training and 

development and the learning culture. In order to drive a policy, the central agency 

should adopt the ELO as the important policy that all local governments must follow.  

The central agencies should introduce a way for implementation, which may 

be done through pilot projects and standard book guides. Regarding the lack of human 

resource problems, the central agency should provide enough human resources in 

environmental management, especially environmentalists. For the local level, local 

government leaders should push forward the ELO to be a main policy of the agency. 

Moreover, the leaders should pay attention to policy driving by providing a 

reasonable budget, necessary materials, and efficiency monitoring and evaluation.   
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As the study results showed a lack of application of new knowledge in 

environmental management (Table 5.1), employee training and development are 

essential to the success of environmental goals. Environmental training and 

development are function of human resource management, concerned with the 

environmental activity of the organization, which aims to develop the performance of 

individuals and groups in local government through providing new knowledge and a 

way to adapt knowledge to the local context. The training and development should be 

supported by central agencies, education institutes, and local government leaders. 

Moreover, local governments should build a learning culture in their 

organizations, such as setting educational process and providing sources of 

information that are capable of providing environmental knowledge. The aims of the 

ELO involve the sharpening of environmental skills, concepts, changes in attitudes, 

and gaining more knowledge to enhance the performance of employees in the long 

term. A learning culture should be driven by local government leaders and the 

personnel of local staff. 

Naoshima eco-town is a successful example case in term of creating 

environmental education fields based on local resources. Naoshima eco-town gained 

approval as the 15
th

 eco-town in Japan in 2002. Incinerating and melting plants for 

recycled waste and washing treatment plants for fly ash from incinerators were built 

as a project of eco-town. In 2004, the Eco-Island Naoshima Promotion Committee 

was established. The committee consisted of public and private sectors. Naoshima 

town, Kagawa prefecture, Mitsubishi Materials Inc. and Benessed Corporation were 

the key companies for Naoshima town. They announced PR activities for eco-town, 

the promotion of environmentally-conscious urban planning, the creation of 

environmental education sites and the improvement of facilities. The Eco-Island 

Naoshima Promotion Committee has organized environmental symposiums and 

participated in exhibitions concerning the environment and technology. Moreover, the 

committee has recruited citizen volunteers to develop their leadership ability and has 

implemented various projects to promote environmental urban planning. Naoshima’s 

urban management has begun to promote environmentally-friendly urban planning 

and management with subsidies from central agencies. The eco-town project 

transformed a municipality to take up environmentally-friendly administrative 
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management rather than just focusing on solving the environmental problems in the 

city (Global Environment Centre Foundation, 2005: 59-70).  

The ELO strategy agrees with sustainable development goal 12, to ensure 

sustainable consumption and production patterns, and to ensure that people 

everywhere have the relevant information and awareness for sustainable development 

and lifestyles in harmony with nature. In addition, this strategy is consistent with 

sustainable development goal 13, to take urgent action to combat climate change and 

its impacts, to promote mechanisms for raising the capacity for effective climate 

change related to planning and management in the least-developed countries including 

focusing on local and marginalized communities (United Nation, 2015). 

 

5.2.3  Strategy 3 Fiduciary Perspective: Decreasing Costs and Increasing 

Revenue 

In chapter 4, the SEM analysis showed the significant relationship between the 

input and the output; and it was seen that the budget was one variable of the input 

factor elements. The factor score regressions of inputs and outputs were positive 

(0.36), as seen in Table 4.30 and Figure 4.23. Moreover, regarding the limitation of 

the budget and tools for environmental activities, as discussed in sections 4.2.3.2 of 

chapter 4 and shown in Table 5.1, the insufficient budget problem is one of 

environmental problems of EMLG. This strategy aims to introduce a way to decrease 

costs and to increase the revenue for environmental management. Figure 5.6 presents 

the concepts of lowering costs and increasing the revenue in environmental 

management.  

 



165 

 

 

Figure 5.6 Decreasing Costs and Increasing the Revenue in Environmental 

 Management  

 

The green economy policy should be the main policy of the local government. 

United Nations Environment Programme (UNEP) defined the green economy as one 

that results in “improved human well-being and social equity, while significantly 

reducing environmental risks and ecological scarcities” (UNEP, 2010 quoted in 

UNEP, 2011:16). The policy should aim to reduce environmental risks and resource 

scarcity in every activity of people in the local areas to move towards local 

sustainable development without degrading the local environment. The plans and 

projects should embrace income creation or cost reduction in environmental activities, 
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such as creating income for local residents through the rehabilitation of watercourses, 

which make the areas well-known tourist destinations, etc. Apart from income 

creation and cost reduction in environmental management, the activities of local 

governments can move toward the SDGs, such as goal 6, ensuring the availability and 

sustainability of the management of water and sanitation for all, target 6.3, improving 

water quality by reducing pollution, eliminating dumping, and minimizing the release 

of hazardous chemicals and materials; goal 12, ensuring sustainable consumption and 

production patterns, target 12.5, substantially reducing waste generation through 

prevention, reduction recycling, and reuse (United Nation, 2015). 

Local governments should review their environmental activities and apply 

public private partnership, if cooperation with private sectors help reduce the average 

costs of environmental management. Moreover, collaboration and network setting are 

also important for reducing costs, such as getting support from educational institutes 

for environmental research or environmental monitoring.    

In order to lower the costs and to increase the revenue for environmental 

management, local governments should use both command and control and voluntary 

approaches. The command and control approach includes an increase in the 

environmental tax base in order to address the problem of environmental degradation 

and includes the principle of “the polluter shall pay”. The voluntary approach to 

environmental management includes agreements on environmental performance 

negotiated with the private sector and people that can volunteer to participate in 

environmental activities, or that have financial or resource denotation. Moreover, 

local governments should raise public awareness in order to enhance public 

involvement.  

 However, in order to succeed with this strategy, support from the central 

government in terms of policy and regulations is very important. Central agencies 

should support confidence in the operation of the local governments by setting clear 

policy and announcing the regulations that support the environmental management of 

local governments, such as adjusting a proportion for the environmental budget and 

regular support, especially regarding the tax system. Moreover, central agencies 

should support the budget for the local governments for environmental management 

activities, especially to support the projects that meet the requirements but that are 

beyond the ability of the local governments.  
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Stockholm eco-city is the best practice for the green economy policy. 

Stockholm was chosen as the European green capital for 2010 by 15 European cities 

and the Association of Estonian Cities. Overall, Stockholm has approximately 1,000 

parks, which make up about 30% of the city’s area. Stockholm’s green space 

enhances the citizens’ physical and mental health and well-being and helps filter the 

air, reducing noise, and purifies the water flowing through its wetland areas. There are 

also big attractions for tourists. Apart from the green parks, the city also created a 

method of sustainable waste management. For example, household waste is converted 

into heating and electricity. More than 70% of the households in Stockholm have 

access to district heating, which is mainly powered by renewable energy. Since 1990, 

593,000 tons of greenhouse gas emissions have been reduced by the conversion from 

oil heating to district heating. Additionally, the city has integrated its the 

environmental management system. Therefore, environmental issues are included in 

the city’s budgets, operational planning, and reporting and monitoring. The results 

show that Stockholm has achieved positive progress in nearly 80% of its objective, 

becoming fossil fuel free by 2050 (European Commission, 2010: 21- 41).  

 

5.2.4 Strategy 4 Internal Perspective: Precautionary Environmental 

Management 

 Regarding the study results in chapter 4, section 4.3.2.3 and 4.3.3.3, the 

process performance of EMLG especially the SAOs, which are the major sample 

group, was not the complete environmental management process (Table 5.1). 

Precautionary environmental management is important in preventing the loss of 

people and in minimizing the damage during the occurrence of environmental 

problems. Although presently there are so many types of environmental problems, 

some environmental problems can forecast and take precautions. Therefore, safety 

measures or precautions should be planned before the problems appear. 

 Figure 5.7 presents the precautionary environmental management cycle. The 

center of the cycle is environmental risk management (ERA). ERA considers the 

impacts on the environment caused by natural or man-made threats that have already 

occurred or that have a high risk of occurring in the area. Environmental problem 

formulation and risk characteristics will support the local environmental plans and 
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policy process to cover all of the environmental issues. Presently, ERA is being used 

in some countries. For example, the Land Policy Branch, Ministry of Environment, 

Lands and Parks (MELP) of British Columbia, Canada, is using ERA to identify risk 

reduction strategies (MELP, 2000: 10-11). 

 As Table 5.1 presents the low performance in monitoring and evaluation, the 

poor implementation of environmental plans and policies may cause a number of 

negative effects, such as environmental, economic, and social impacts. The review of 

environmental implementation is essential to bridging the existing implementation 

gaps in local environmental policy. An environmental implementation review aims to 

improve the performance and reduce the risk during the implementation process. 

 

 

 

Figure 5.7  Precautionary Environmental Management Cycle 

 

Therefore, local governments should pay attention to the monitoring and 

evaluation system and the environmental monitoring of the environmental status in 

the areas. The results from the environmental implementation review also will benefit 

the improvement of the environmental plans. In addition, ERA should be integrated 

into every step of environmental management.  
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 ERA in the environmental management process at the local level supports goal 

15 of the SDGs, which promotes the sustainable use of the terrestrial ecosystem, 

which consists of freshwater, forests, mountains, biodiversity, resources, etc. 

Moreover, this strategy also supports the Sendai framework for disaster risk reduction 

2015-2030, investing in disaster risk reduction for resilience, to promote 

mainstreaming disaster risk assessment into urban and rural planning and 

management for preserving ecosystem functions that help reduce risks. 

 The MELP of British Columbia, Canada used ERA to identify risk-reduction 

strategies. They presented six basic steps of ERA, which consist of the following 

(MELP, 2000: 10-11): (1) establish the context for ERA, and identify the decision 

processes; prepare a list of risks; confirm the scope and scale for risk assessment and 

identify inputs, methods, and presentation opportunities; (2) identify and characterize 

key environmental pressures, determine the pressures causing changes in the 

ecosystem processes that may directly or indirectly impact the environment, review 

past and potential future management regimes that influence these pressures, and 

characterize the cause and effect relationship; (3) specify environmental values and 

indicators for ERA, and select environmental values; determine indicators and 

provide a rationale for the selected assessment items and indicators; (4) characterize 

environmental trends, indicator relationship, and establish risk classes, and describe 

the range of conditions for selected environmental values; choose methods for risk 

analysis based on the ability to model relationships and define risk classes; (5) 

evaluate changes in indicators and risks, and assess the range of proposed 

development options and assess the degree of risk; and (6) report results and develop 

risk reduction strategies, and interpret the assessment results; identify risk reduction 

strategies and report the assessment results. MELP did the ERA approach outline with 

aim of assisting government agency staff members in meeting their responsibilities 

(MELP, 2000: 10-11).  

 

5.3  Confirming the Proposed Strategies  

 

 The four proposed strategies for enhancing EMLG were confirmed by face-to- 

face interviews in order to obtain the appropriate strategies for the key relevant 
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sectors. The interviews were conducted with representatives from three sectors and 

included: the central agency, the local government, and the education sector 

concerning environmental management, local government management, and 

decentralization. 

 

5.3.1  Strategy 1 Customer Perspective: Building a Sustainable Culture  

 The representatives from the three sectors commented that the strategy was 

appropriate. Public environmental awareness was an essential aspect of the success of 

the environmental activities of the local governments. The representatives from the 

central agencies and education sector indicated that raising public environmental 

awareness of residents was an important function of local governments. Their 

recommendations accorded with the approach that was already proposed in section 

5.2.1, such as providing knowledge about environmental problems in local areas, 

establishing a cooperation network and pilot projects in appropriate areas. 

 Regarding additional suggestions, the representatives from the local 

government sector recommended that for establishing cooperation networks, it could 

be derived through the social mechanisms that already exist, such as the Village 

Health Volunteer (VHV) network. Moreover, they also advised that it was very 

important to create a common understanding about environmental problems and the 

negative effects that could occur with people, as Ubon Yawainawichai (2016, 8 

November: interview), the Clerk of the Donkaew SAO, Chiang Mai provice, 

expressed in the following: 

 

To establish a partnership in the environmental management activities of 

local governments with residents, local governments have to enhance 

environmental people’s awareness by letting them know about the 

negative effects from the problems that could happen with them. Fear 

and anxiety about the effects on their health and quality of their facility 

will increase their cooperation. Therefore, it is a function of local 

governments to find an appropriate way to improve understanding and 

increase the awareness of people.  
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5.3.2 Strategy 2 Learning and Growth Perspective: Environmental 

Learning Organization 

Most of the representatives from the three sectors commented that this strategy 

was reasonable. They commented that the high performance of the staff is an 

important factor in succeeding with the environmental management target. Their 

suggestion conformed with the approaches that were already proposed in section 

5.2.2, such as pushing on the part of both the central agency and local governments 

and adopting the environmental aspects to the main policy of local governments.  

In terms of additional suggestions, the representatives from the education 

sector suggested that a clear organization management structure was an important 

basis for driving this strategy, especially regarding large local governments. Local 

government staff members should understand the management system of their 

organization clearly and know how to link their tasks with environmental 

management. Local governments can develop their office to be a pilot case study that 

has a fully-integrated environmental management system and cooperate with civil 

society representatives to join in the process. This would be beneficial to local 

environmental management in terms of raising the awareness of the staff and making 

them practice as a good example for the people.  

Moreover, the representatives from the local government sector recommended that 

the important factors for driving this strategy were the leaders of the organizations and a good 

efficiency monitoring and evaluation system. The method that was seen to help leaders push 

the policy in their office was support from the central agency, such as setting up appropriate 

indicators and building an environment of competition, as Kornyut Kam-On (2016, 7 

November: interview), the clerk of the Nongtong Pattana Municipality, Chiang Mai 

province, stated in the following:  

 

The central agency should create an environment of competition among 

the local governments to persuade local government staff to join the 

activities. A competition environment could make them have more 

interest and feel challenged by the new tasks instead the feeling of an 

increased load. 
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5.3.3  Strategy 3 Fiduciary Perspective: Decreasing Costs and Increasing 

Revenue 

Most of the representatives from the three sectors commented that the strategy 

was interesting. This strategy could help improve the environmental management of 

the local government more efficient by reducing the budget for environmental 

management and receiving income from environmental activities. Their 

recommendations were consistent with the approaches discussed in section 5.2.3 

regarding the following issues: command and control and voluntary approaches, green 

economy, and policy and regulation by the central sector.  

Regarding supplementary suggestions, the representatives from the local 

governments commented that this strategy should be set as a goal for long-term policy 

because the high environmental awareness of people was a main factor in driving this 

concept and it takes time to build. Moreover, the cooperation of every sector (e.g. 

government, school, and family) was needed. The representatives from the education 

sector commented that the unity of the central agencies was very essential for driving 

this strategy because it provided a clear understanding for the local governments. For 

example, to charge a wastewater treatment fee from the amount of water use, the 

Department of Local Administration should cooperate with the Provincial Water 

Authority in making the system clear for the local. Kukiat Ninnium (2016, 16 

November: interview), Director of the Public Health and Environmental Division, the 

Department of Local Administration, stated the following in this regard: 

 

This strategy should be pushed by the government and central sector 

through the announcement of policies and legislations. A top down policy 

from central agencies could receive greater acceptance from the people 

than an operation by the local government only. Moreover, most of local 

politicians might be concerned with the effect on their popularity if they 

used polluter pay principle (PPP) to charge a fee from the people. 

Therefore, building understanding with them is also needed.  
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5.3.4 Strategy 4 Internal Perspective: Precautionary Environmental 

Management 

Most of the key informants indicated that this strategy was the second most 

important strategy, while the most important one was the sustainable culture strategy. 

Integrating the ERA into the environmental management system would provide 

benefits to local governments by letting them know about the environmental risks that 

may appear in local areas. Then, they can operate preventive measures instead of 

solving the already-occurring problems. Chatchadaporn Boon-Peeranut (2016, 16 

November: interview), a Plan and Policy Analyst, expert level (Expert of Disaster 

Management), in the Department of Disaster Prevention and Mitigation (DDPM), 

stated the following in this regard: 

 

This strategy is consistent with the royal initiative of the “Philosophy 

of Sufficiency Economy” of His Majesty King Bhumibol Adulyadej. 

The operations followed the EMS and ERA in accord with the pillars 

of the philosophy, and reasonableness and risk management. 

Therefore, it is a task of the central government to provide knowledge 

and other support, such as a conditional budget, to local governments. 

 

  For additional suggestions, the representatives from the education sector and 

central agencies suggested that the central agencies should be careful about their 

communication with local governments in pushing them to adopt the EMS and the 

ERA in their operations. The central agencies should inform the local governments 

about the benefits and how to adopt their work. The central agencies have to find a 

way to promote a strategy that makes the local government staff not feel that it is an 

added workload. 
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5.4 Strategic Map for Enhancing Environmental Management Performance 

 of Local Governments in Thailand 

 

 After introducing the four strategies and confirming the proposed strategies, 

Figure 5.8 presents a strategy map for enhancing the EMLG. The strategy map is a 

one page graphic of what local governments should do in each of the four 

perspectives of the BSC. The diagram covers four strategic objectives and suggests 

ways to meet the objectives that will help make the EMLG better and sustainable.  
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The strategy map starts from the bottom, with the learning and growth 

perspective. The four essential strategies for building the ELO include: the national 

policy and support from central agencies; environmental policy as the main policy of 

local governments; the competitive environment; staff training and development; and 

learning culture. For the second level, internal processes perspective, the important 

strategies for adopting the precautionary environmental management include: the 

ERA and completely environmental management (PDCA cycle) as the main policy of 

both the local government and central agency; and promoting an acceptance of local 

governments. For the third level, decreasing the cost and increasing the revenue are 

the objectives of the fiduciary perspective. The important strategies include: the unity 

of the central administration; support from central agencies in terms of policies and 

regulations; the green economy policy of the local government; command and 

control; and voluntary approaches. For the fourth level, the people’s perspective, 

environmental awareness building, sustainable behavior, and social networks are the 

essential strategies for meeting the objective to promote a sustainable culture. The 

strategies are related to and supported each other for reaching the goals, better and 

sustainable environmental performance of local governments. 

 

5.5  Conclusion 

 

This chapter presents the four appropriate strategies for enhancing the EMLG. 

The first strategy is building a sustainable culture by the raising environmental 

knowledge and awareness of the people, establishing social networks for supporting 

environmental activities, and changing people’s behavior so that it is environmentally 

friendly. The second strategy is the ELO, which aims to support and facilitate the 

local staff in learning for improving their performance in the long term. The third 

strategy is decreasing costs and increasing revenue through three main concepts: a 

green economy, command and control, and voluntary approaches. Regarding 

inadequate tools and equipment, the central agencies should provide the necessary 

resources for the EMLG. However, in the long term this should be the responsibility 

of local governments themselves. The fourth strategy is precautionary environmental 

management. Local governments should adopt the ERA in the environmental 

management process (PDCA cycle) for reducing the environmental problems in their 

local areas and enhancing people’s quality of life. 



 

CHAPTER 6 

 

CONCLUSION AND RECOMMENTATIONS 

 

6.1  Conclusion 

 

 This study focused on the EMLG in Thailand and consisted of the 

performance assessment and factors affecting EMLG performance analyses. The 

results were expected to be a basis for proposing development strategies for the 

EMLG in order to enhance local environmental quality, improve the QOL of people, 

and promote sustainable development. The strategies can be adopted by local 

governments, related agencies, and central agencies. The results of the study are 

concluded as follows. 

 

6.1.1 Objective 1: To Evaluate the Performance of Environmental 

Management of Local Governments in Thailand  

The performance of EMLG in Thailand was at a moderate level (x̄ = 3.05). All 

of factors (context, input, process, and output) had mean score at a moderate level of 

performance. The highest mean score was context (x̄ = 3.37) and the lowest was input 

(x̄ = 2.77). The performance of both municipalities and SAOs was at a moderate level. 

However, the mean score for the overall performance of the municipalities (x̄ = 3.18) 

was higher than that of the SAOs (x̄ = 3.00). The mean score for the input, process, 

and output factors of the municipalities was higher than that of the SAOs. This is 

probably attributable to the fact that most municipalities had a specific sector 

responsible for environmental management and had more preparedness in the 

management of environmental resources than the SAOs. Nevertheless, the mean sore 

for the context of the SAOs was higher than for the municipalities. This is probably 

attributable to the low population density and that the main occupation of the SAO 

was agriculture.  
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Furthermore, eight variables had the mean scores at a low level of 

performance which include: adequacy of staff; adequacy of budget; adequacy of tools; 

monitoring and evaluation system; environmental quality monitoring; operation of 

solid waste management following the 3Rs principles; installing initial wastewater 

treatment system of households; and adequacy of water source. 

 

6.1.2   Objective 2: To Investigate the Factors Affecting the Performance 

of Environmental Management of Local Governments in Thailand 

The SEM analysis was done for finding the CSF factors of the EMLG. The 

factor scores regressions of all factors (context, input, and process) were positive 

(0.76, 0.36, and 0.06 respectively). For the analysis of the relationship between factors 

affecting the EMLG (context, input, and process) and environmental management 

performance (output), the two hypotheses were confirmed by interpreting the 

regression coefficient. The structural equation model (SEM) analysis indicated a 

significant relationship (R
2 

= 0.88) between the context and the output (t-test = 7.59,   

p < .01) and between the inputs and the outputs (t-test = 2.07, p < .05). However, the 

SEM analysis indicated that there was no significant relationship between the process 

and the outputs (t-test = 0.40, p > 0.05). 

 

6.1.3  Objective 3: To Determine the Appropriate Strategies for 

Enhancing Environmental Management of Local Governments in 

Thailand 

 The four appropriate strategies for enhancing the EMLG ware developed from 

the study results of objective 1 and objective 2 that found the significant gaps of the 

EMLG and the significant factors affecting the EMLG. The strategies were proposed 

by adopting the BSC framework for nonprofit organizations.  

6.1.3.1  Strategy 1 Customer Perspective: Building a Sustainable Culture 

The SEM analysis presented a significant relationship between the 

context (level of environmental problem and level of public participation) and the 

performance of EMLG. The factor regression scores for context and outputs were 

positive (0.76) and the highest. Therefore, the first strategy suggested building a 

sustainable culture by raising the environmental knowledge and awareness of the 
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people, changing people’s behavior to being environmentally friendly, and 

establishing social networks for supporting environmental activities. 

6.1.3.2   Strategy 2 Learning and Growth Perspective: Environmental 

Learning Organization (ELO) 

The SEM analysis presented a significant relationship between the input 

and the performance of EMLG, and human resources were one variable of the factor 

elements. The regressions scores of the inputs and output were positive (0.36). 

Therefore, the environmental learning organization (ELO) is proposed to respond to 

the study results and to fill the gaps in the EMLG. This strategy aims to support and 

facilitate the local staff in learning for improving its performance in the long term.  

6.1.3.3 Strategy 3 Fiduciary Perspective: Decreasing Cost and 

Increasing Revenue 

According to the SEM analysis there was a significant relationship 

between the input and output, and the budget was one variable of the factor elements. 

The factor scores regressions of the input and output were positive (0.36), and the 

descriptive statistics presented the limitation of the tools and equipment regarding the 

environmental activities of local governments. Hence, the proposed strategy is to 

decrease costs and to increase revenue through three main concepts: green economy, 

command and control, and using a voluntary approach 

6.1.4.4 Strategy 4 Internal Perspective: Precautionary Environmental 

Management 

The results of this study present the different environmental problems in 

urban and rural areas, municipalities, and SAOs. In addition, the results of the 

descriptive statistics demonstrate that the process performance of the SAOs, which are 

the major sample group, was an incomplete environmental management process 

(PDCA cycle). Therefore, this strategy was proposed to reduce the impact on people 

and to minimize the damage on the environment from the environmental problems. 

Safety measures or precautions should be pre-planned before problems appear. 

Therefore, local governments should adopt environmental risk assessment (ERA) at 

every step of the PDCA cycle for reducing the environmental problems in their local 

areas and in order to enhance the people’s quality of life. 
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The four proposed strategies for enhancing EMLG were confirmed by 

face-to -face interviews in order to obtain the appropriate strategies for the key 

relevant sectors. The interviews were conducted with representatives from three 

sectors and included: the central agency, the local government, and the education 

sector concerning environmental management, local government management, and 

decentralization.  

All representatives from the three sectors agreed with the proposed 

strategies and saw that they were reasonable and appropriate. Moreover, they 

provided additional suggestions to each strategy. For building a sustainable culture 

strategy, it was very important to create a common understanding about 

environmental problems and the negative effects that could occur with people. In 

addition, establishing a cooperation network could be derived through the social 

mechanisms that already exist. For environmental learning organization strategy, a 

clear organization management structure was an important basis and local 

governments can develop their office to be a pilot case study that has a fully-

integrated environmental management system. Moreover, the important factors for 

driving this strategy were the leaders of the organizations and efficiency monitoring 

and a good evaluation system. For decreasing costs and increasing revenue strategy, 

this strategy should be set as a goal for long-term policy. Furthermore, the unity of the 

central agencies and the cooperation of every sector were very essential to drive this 

strategy. Finally, for precautionary environmental management strategy, central 

agencies should be careful about their communication with local governments 

pushing them to adopt the EMS and the ERA in their operations. Moreover, the 

central agencies should find a way to promote a strategy that makes the local 

government staff not feel that it is an added workload. 

 

6.2  Recommendations 

 

6.2.1 Recommendations for Adopting the Proposed Strategies 

The four strategies for enhancing the EMLG were presented which the aim to 

support administrators in concerned agencies to pay more attention improving the 

QOL of people through efficient EMLG. Apart from the proposed strategies, this 



181 

study presents the methodology for determining potential strategies for enhancing the 

EMLG, which are expected to be beneficial for central agencies, local governments, 

and concerned agencies in term of implementation. Moreover, the results in this study 

can be used in other countries.  

 6.2.1.1  Recommendations for Central Agencies 

  1)  Sustainable Environment Policies 

  Central government agencies (e.g. Department of Local 

Administration and Department of Environmental Quality Promotion) should adopt 

the vision of a better and sustainable local environment as an important policy in the 

long term, one that all local governments must follow. Moreover, central agencies 

should create an environment of competition among local governments in order to 

persuade local government leaders and staff to enact the proposed policies. 

  2)  Clear Environmental Regulations  

  Central agencies should announce clear environmental 

regulations because clear regulations that support the environmental management of 

local governments can enhance confidence in their operations.  

  3)  Environmental Pilot Projects and Guidelines 

  Pilot projects and guidelines that are supported by central 

agencies can provide a way and promote cooperation with local governments to 

improve their environmental management.  

  4)  Strong Sustainable Environmental Management Systems 

  Central agencies should provide enough management 

resources, such as human resources and budgets, in environmental management to 

local governments, especially small local governments. However, it is necessary for 

central agencies to support local governments in terms of establishing strong 

sustainable environmental management systems that can be operated without 

assistance from the central government in the long term. 

 Moreover, the unity of the central agencies is very essential in driving 

the proposed strategy because it provides a clear understanding for local governments.  

 6.2.1.2  Recommendations for Local Governments 

  1)  Sustainable Environmental Management Policies 

  Sustainable environmental management should be the main 

policy of local governments. Local governments should move towards 
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environmentally-friendly planning and management rather than just focusing on the 

problems that already occur or the construction of infrastructure. 

  2)  Promoting Public Participation 

  Local governments should promote public and stakeholder 

participation in environmental management through providing knowledge and raising 

the awareness of people.  

  3)  High Performance of Local Governments’ Staff 

  Improving the performance and public consciousness of local 

governments’ staff is very important for enhancing their performances and local 

environmental quality in order to meet the goals of sustainable management.  

  4)  Establishing a Social Network 

  Establishing a social network that is appropriate for the local 

context can help local governments drive the mission more easily, more effectively, 

and more sustainably.  

  In the long term, it is necessary for local governments to 

establish environmental management systems that can stand on their own as the 

assistance from central agencies is very limited. 

Figure 6.1 exhibits relationship between suggested approaches for 

enhancing the performance of EMLG and the recommendations for driving the 

proposed strategies for both central agencies and local governments.  
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Figure 6.1  Proposed Strategies and Recommendations for Driving the Proposed   

                   Strategies 

 

6.2.2  Recommendation for Further Studies  

 6.2.2.1   It is recommended that further research be considered based on 

the methods and results obtained in this research regarding other missions of local 

governments, such as disaster management, local cultural promotion, infrastructure 

management, etc.  

 6.2.2.2  The methods of this study should be carried out in the other 

countries in order to obtain the knowledge from different contexts. 
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 6.2.2.3 Research topics in the future that are related to the results of 

this study could be appropriate approaches for establishing environmental learning 

organizations in the local organization, for green economy policy for promoting 

environmental quality and improving people’s QOL at the local level, for 

precautionary and climate change adaption management of local governments, etc.  

 

 6.3  Limitations of the Study  

 

 The data collection of this study was accomplished by distributing one 

thousand five-hundred questionnaires to local government throughout the country. 

Three-hundred eighty-five completed questionnaires (25.67% of the total 

questionnaires that were sent) were returned. In order to solve this problem, 

interviewing by using the questionnaire should be applied in future researches. 
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APPENDIX A 

 

QUESTIONNAIRE FOR LOCAL GOVERNMENTS 

 

The Performance of the Environmental Management of Local Governments  

in Thailand 

 

Researcher Miss Napawan Panya 

PhD. Student, Environmental Management Program 

Nation Institute of Development Administration 

 

 

 

 

 

 

 

 

 

 

 

 

Name of respondent: ………………………………………………….………….. 

 

Position: ………………………............................. Tel: …………………………. 

 

Name of organization: ………………………… Province ...……………………. 

Explanation 

1.  This questionnaire is a part of research of an evaluation of the performance 

of the environmental management of local governments (EMLG) in Thailand 

2.  The main purpose of this research is to evaluate the performance of the 

EMLG, to investigate the factors affecting the performance of the EMLG 

and to determine the appropriate strategies for enhancing the EMLG in 

Thailand.  

3.  The questionnaire is divided to four parts: context of local government, 

input, process, and output related to the environmental management of 

local governments. 

Thank you very much for your kind attention 
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Part 1  Context of Local Government 

Please mark  in  

 

General information 

 

1.1  Type of local government 

  Municipality  Sub-district Administrative Organization (SAO) 

 

1.2  Region 

  Northern   Northeast  Central  Southern 

 

1.3 Topography  

  Flat plain  Plateaus  Hill and mountains  Intermontane plateaus 

  Undulating plains   Coastal plains  Islands 

  

1.4 Main economic activities  

  Commercial  Industrial  Agriculture  Fishery  Tourism  

 

1.5 Level of environmental problems in overview [solid waste, wastewater, pollution  

 : air; noise; soil, flooding, forest/mangrove degradation, etc.] 

  Very high  High  Moderate  Low   Very Low 

 

 Please specify the environmental problems in your area. 

 (1)   (2)   (3)    

 

1.6 Frequency of environmental complaints and/or disputes in the area 

  Very high   High   Moderate  Low    No complain 

 

 

Please evaluate the public participation in environmental management of local government 

 

Statement Very 

good 

Good Moderate Poor Very 

poor 

Public participation 

1.7 Involvement in the environmental 

 planning process of people/ other 

 sectors  

     

1.8 Cooperation of people/other 

 sectors with local government in 

 executing environmental 

 projects/activities 

     

1.9 Cooperation of people/other 

 sectors with local government in 

 reducing pollution in the area 
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Part 2  Input 

 

Please evaluate the inputs related to the environmental management of local government 

 

Statement Very 

good 

Good Moderate Poor Very 

poor 

Human Resource 

2.1  Attention of executive of local 

 government to environmental 

 management  

     

2.2  Adequacy of staff of local 

 government in environmental 

 management 

     

2.3 Ability of staff of local government 

 regarding environmental 

 management 

     

Budget 

2.4 Adequacy of budget of local 

 government for environmental 

 management 

     

2.5 Efficiency in disbursement of local 

 government for environmental 

 budget 

     

Tools and equipment 

2.6 Adequacy of 

 tools/equipment/machinery of local 

 government for environmental 

 management 

     

2.7  Efficiency of tools/equipment/ 

 machinery of local government for 

 environmental management 
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Part 3  Process 

 

Please evaluate the process related to the environmental management of local government 

 

Statement Very 

good 

Good Moderate Poor Very 

poor 

Planning 

3.1 Efficiency of the environmental plan 

 of local government (covering all 

 environmental issues) 

     

3.2  Application of new knowledge of 

 environmental management in the

 planning process of local 

 government 

     

Implement 

3.3  Implementation of environmental 

 projects/activities of local 

 government  

     

3.4  Cooperation with other sectors to 

 operate environmental 

 projects/activities 

     

3.5 Application of new knowledge of 

 environmental management in the

 implementation process of local 

 government 

     

Monitoring and Evaluation 

3.6  Monitoring and evaluation system 

 of local government 

     

3.7  Monitoring of environmental 

 quality of local government 

     

3.8 System of the local government for 

 hearing comments from people. 

     

Review and Improve the plan 

3.9 Use of monitoring and evaluation 

 results for enhancing

 environmental policies/plans  

     

3.10 Use of monitoring and evaluation 

 results for improving environmental 

 projects/activities 
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Part 4  Output 

Please evaluate the outputs related to the environmental management of local 

government 

Statement Very 

good 

Good Moderate Poor Very 

poor 

Solid waste management 

4.1  Efficiency of residual waste 

 management of local government 
     

4.2  Operation of solid waste management 

 following the 3Rs principles: 

 Reduce/Reuse/Recycle 

     

Wastewater management 

4.3 Quality of natural water source       

4.4  Reducing waste water from 

 communities 

     

4.5  Installing initial wastewater 

 treatment system of households in 

 local government area 

     

Excreta management 

4.6 Sanitation of household toilets in 

 local government area 

     

4.7 Sanitation of toilets in public areas in 

 local government area 

     

4.8 Sanitation of excreta management of 

 local government 

     

Pollution management 

4.9  Noise pollution management in local 

 government area 

     

4.10  Air pollution management in local 

 government area 

     

4.11  Soil pollution management in local 

 government area 

     

Land use management 

4.12  Management of environment/ 

 landscape/city plan of the city  
     

4.13 Adequacy of resting places and green 

 spaces in local government area 
     

4.14 Controlling the impacts from 

 development projects or effects from 

 industries in local government area  

     

Water source management 

4.15 Adequacy of water sources in local 

 government area 

     

4.16  Quality of water sources in local 

 government area 
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Other Opinions and Suggestions 

-------------------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------------- 



 

APPENDIX B 

 

QUESTIONS FOR INTERVIEW ADMINISTRATORS AND 

OFFICIALS OF LOCAL GOVERNMENTS  

 

Name of local government: ______________________________________________ 

Local government type: ____________________________Date: ____ / _____ / 2015 

District: _________________________ Province: ____________________________ 

Name of Respondent:__________________________ Position: _________________ 

 

Questions 

1. What are the environmental problems in your responsible area? 

2.  What is your main concept of environmental management? How do you manage 

 environment in your responsible area? 

3. Is the budget for environmental managementadequate? What are the problems 

 and what are the impacts? 

4.  Are staff adequate for environmental management? How much is the potential of 

 the staff? What are the problems and what are the impacts? 

5.  Tools and equipment to related environmental performance are adequate or not? 

 How about the quality of them? 

6. Does your organization have an environmental management plan, environmental 

 quality monitoring and report? 

7.  What are your environmental management problems?  

8. How about the environmental management results? 

 8.1 Solid waste management 

 8.2  Wastewater management 
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 8.3  Excreta management 

 8.4  Pollution management 

 8.5  Land use management 

 8.6  Water source management 

 8.7  Others  

9.  Do people involve in the environmental management? How they involve? 

10.  How do you think about the current environmental management of your 

 organization? Does it succeed? What are weaknesses? 

11.  In your opinion, what should be done to improve the environmental management? 

12.  Do you have any other suggestions? 

 

______________________ 

 

 

 

 

 

 

 

 



 

APPENDIX C 

 

QUESTIONS FOR INTERVIEW COMMUNITY LEADERS 

 

Name of local government: ______________________________________________ 

Local government type: ___________________________ Date: ____ / _____ / 2015 

District: ____________________________ Province: _________________________ 

Name of Respondent:____________ Age: __________ Occupation: _____________ 

 

Questions 

1. Does your community have environmental problems? What are the environmental 

 problems and environmental risks? 

2. How does the local government manage the environmental problems? Are you 

 satisfied?What are the reasons? 

3. How about theenvironmental situations in your community? 

 3.1  Solid waste  

 3.2  Wastewater  

 3.3  Excreta  

 3.4  Pollution  

 3.5  Land use  

 3.6  Water sources 

4.  Do people in the community involve in local government’s environmental 

 management? How they involve? 

5.  In your opinion, what should be done to improve environmental management of 

 local government? 

6.  Do you have any other suggestions? 

 

______________________ 



 

APPENDIX D 

 

OBSERVATION FORM 

 

Name of local government: ______________________________________________ 

For SAO: size of SAO [  ] Small [  ] Medium [   ] Large 

District: ________________ Province: ________________Date: ____ / _____ / 2015 

(5=Very good, 4=Good, 3=Moderate, 2=Poor, 1=Very poor) 

 

List Score Findings 

5 4 3 2 1 

1.  Overall environment 

 of the community 

      

2.  Solid waste 

 management 

      

3.  Wastewater 

 management 

      

4.  Excreta management       

5.  Pollution management 

 - Noise pollution 

 - Air pollution 

 - Soil pollution 

      

6. Land use management       

7. Water source

 management 

      

Average score   

 

Other Information: 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 



 

APPENDIX E 

 

QUESTIONS FOR INTERVIEWREPRESENTATIVES FROM 

THREE SECTORSTO CONFIRM THE PROPOSED 

STRATEGIES 

 

Representatives from      Central agency       Local government     Education sector 

Name of respondent:__________________________ Position: _________________ 

Organization: _________________________________Date: ____ /November / 2016 

Province: ____________________________ Tel: ____________________________ 

 

Part 1 Questions 

Strategy 1  Customer Perspective: Building a Sustainable Culture 

1.  Do you think this strategy is suitablewith environmental issues in local areas 

 and in accordance with administration system of local governments?  

2.  How about the possibility in implementation of this strategy? 

4.  What should be the approaches of applying this strategy with the local 

 government?  

5.  What are the barriers in implementing this strategy? 

6.  What are the necessary supports from central agencies to local governments?   

7.  Do you have any other suggestions for this strategy? 

Strategy 2 Leaning and Growth Perspective: Environmental Learning Organization 

1.  Do you think this strategy is suitablewith environmental issues in local areas 

 and in accordance with administration system of local governments?  

2.  How about the possibility in implementation of this strategy? 

4.  What should be the approaches of applying this strategy with the local 

 government?  

5.  What are the barriers in implementing this strategy? 

6.  What are the necessary supports from central agencies to local governments?   

7.  Do you have any other suggestions for this strategy? 
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Strategy 3 Fiduciary Perspective: Decreasing Costs and Increasing Revenue 

1.  Do you think this strategy is suitablewith environmental issues in local areas 

 and in accordance with administration system of local governments?  

2.  How about the possibility in implementation of this strategy? 

4.  What should be the approaches of applying this strategy with the local 

 government?  

5.  What are the barriers in implementing this strategy? 

6.  What are the necessary supports from central agencies to local governments?   

7.  Do you have any other suggestions for this strategy? 

Strategy 4 Internal Perspective: Precautionary Environmental Management 

1.  Do you think this strategy is suitablewith environmental issues in local areas 

 and in accordance with administration system of local governments?  

2.  How about the possibility in implementation of this strategy? 

4.  What should be the approaches of applying this strategy with the local 

 government?  

5.  What are the barriers in implementing this strategy? 

6.  What are the necessary supports from central agencies to local governments?   

7.  Do you have any other suggestions for this strategy? 

 

Part 2 Please rank each of the following items in order of importance 

Blinding a sustainable culturestrategy 

Environmental learning organization(ELO) strategy 

Decreasing costs and increasing revenuestrategy 

Precautionary environmental managementstrategy 

 

Part 3 Other Suggestions 

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________ 
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