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Needs for more Effective Municipal Solid Waste
Management Planning System of Local Authorities in

Thailand

Jareerat Sakulrat and Rotchanatch Darnsawasdi

Abstract— Despite the drastic changes on municipal solid egstSW) management in Thailand in the past decades,
continue efforts are needed to increase collectifficiency, reduce open dumps, and increase regaate. This study
founded that a key barrier for achieving effectd&W management is a low planning capability of laa#horities
who are responsible for managing MSW at preseng Majority of local authorities in Thailand unsysiztically
design operational management system and prepan®/ Management plan. The deficit will increase thancle of

making the wrong decision or delaying correctiveiats

to the problem. Therefore, measures to imprdsW

management planning unit of local authorities assentially needed in order to enhance the perfooaast MSW
operational management system. The objective of ghidy is therefore to identify the root causes/hy local

authorities in Thailand are now unable to systegwlly

design the system for their MSW and prepar8Vim

management plan. This knowledge is important fosigteng effective measures in the future to enhatee
capabilities of local authorities in Thailand folgmning effective MSW management system for tegions.

Keywords— Municipal solid waste, Planning, Local authorities Thailand.

1. INTRODUCTION

The quantity of MSW increases each year with the
continuing population growth. However, the growdter

of MSW has declined since the economic crisis 719
as shown in Figure 1. In 2006, total amount of MSW
generated throughout Thailand was 14.63 Mton or
40,082 tons/day, 2.3% increase from last yearQithat
amount, 21% was generated from the capital city,
Bangkok, 32% from municipal areas and 47% from
outside municipal areas. The generation rate vattes
was approximately 1.5 kg/cap/day in Bangkok, witi-0
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Fig. 2. MSW Recovery rate.

Open dumps are redeveloped or replaced by sanitary

1.0 kglcapita/day in municipal areas and about 0.4landfill particularly in municipal areas, providedlith

kg/capita/day outside municipal areas [2], [3].
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Fig. 1. MSW quantity in Thailand from 1994-2006.

With  continuing improvement, the collection
efficiency at present was 60% overall (compare @863
in 1997), 100% in BKK, 70-80% in municipal areasda
20-30% outside municipal areas [1]. The recovetg ra
was up from 5% to 22% via composting and recycling
(Figure 2).
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control systems for groundwater contamination aind a
pollution. As a result, sanitary disposal increafesn
25% to 36% overall in 2006 [1]. All MSW collected i
BKK are disposed of in sanitary landfills. Meanvetil
33% and 4% of MSW in municipal areas were landfille
and incinerated respectively. Unfortunately, onty 6f
MSW outside municipal areas were landfilled [1].eTh
remaining was still openly dumped.

Therefore, improvement actions need to be contmuin
to increase collection efficiency and to increabe t
recovery rate (the proportion is still low compatedhe
amount that has the potential for recovery) in orae
reduce openly dumped and extend the lifespan of
sanitary landfill. These will consequently reduce
environmental harm and gain backs the public
confidences and subsequently participation.

According to the management structure (Figurel8, t
capability of each local authority is crucial tadagss this
issue. Local authority must be able to developayadind
a plan that meet its local needs and consisterth wit
national or regional policies, acquires sufficidnidget
and appropriate technology, operates the designed
system, enforces the relevant laws, and encouraged
public to participate in the system in order toiach
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effective MSW management system. Project/Program plan, and Day-to-day operating man
long-, medium-, and short-term plans respectivEhese

MSW management plans should be systematically

: ] related to each other to ensure the success of MSW
Suppordlve Policy, Plaln, Strategy l

. , operational management system.
Supportive Regulation, Standard, Criteria

Sufficieﬂt Budget, Technical Assistance [
1 }
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Fig. 3. Structure and conditions of MSW management
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According to its duties, local authority should
efficiently perform two key functions, includinggpining LA operationai mansgement system |
and operating. However, operating performance gelie
partly on planning performance. Therefore, havimg a Fig. 4. MSW planning procedure.
effective planning unit will also enhance the periance
of MSW 0perationa| management System_ The pr0b|em Based eXperienceS of various Countries, each local
of inadequate budgets or low public participatimuld ~ authority needs the following components in their
be eased by a good MSW management plan. Collectio®rganization in order to carry out palnning progedand
and transportation cost, accounting for a halheféntire ~ Produce proper planning output effectively. These a

management cost, could be reduced while the effigie (1) information management system

increases if properly planed. 2) decisi { svst
Evidences have clearly shown that the root cause of (2) decision support system

current inefficiencies is because local authoritas (3) planning management system
unable to prepare comprehensive management plan, (4)planning staff

which result in lacking sufficient capital and oating
costs, appropriate infrastructure and equipmenbli®u
participation is low. Therefore, improvement on MSW
management planning of local authorities is crudal The relationship of these components to the

improving MSW management in Thailand to achieve performance of MSW planning is presented in Fidire
sustainable system.

However, this study has found that little attenthoas

l (9) Resource Allocation |

(5) planning facilities and
(6) organisation administrative structure

been paid to this aspect, comparing to other issuek rianning | Planning staff | Adminiserative
as the improvement of management technologies,diudg :

and public participation. The improvement of MSW [ elanning Managementsystem |
management planning function of local authoritynat — ]l l

Information Decision Support
Man t System System

addressed in the current national management pdlicy
study revealing factors that actually hinder thé&szal |
authorities from preparing proper management pks h i
been Carrled OUt —~| PLANNING lPROCEDURE} |
Therefore, the aim of this study is to identify tloet L]  eLawnme ovoreor |
causes — why local authorities in Thailand are now
unable to prepare comprehensive MSW managemenkig. 5. The Structure of an effective MSW managemén
plan. This knowledge is important for designingeefive planning system.

measures in the future in order to enhance the

capabilities of local authorities in Thailand folapning An information management system (IMS) is needed

effective MSW management system in their regions. to ensure that all required information is collectsn a
regular basis, reliable, and properly handled and

2. MSW MANAGEMENT PLANNING SYSTEM Organised [4], [5] Once information is Obtainedet

information management system manages and processes

In general, key steps are similar including Problemthis information in a fashion that can be easily
diagnosis and definition, Goal and objective sgitin understood by all relevant personnel. Computer then
Strategy  development, and Implementation asbecomes necessary when a large amount of data is
summarized in Figure 4. collected.

The planning output is MSW management plans, The decision support system (DSS) is essentiaélp h
which should contain all necessary information for planning staff making all decisions based on sifient
implementation to effectively regulate the openadio  evidence, not perceptions. Intensive analysis neetie

management system. MSW management plan should bgarried out to cover all aspects of each altereadiyainst
prepared in three format including Strategy,
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key criteria, including efficiency, economic, eronr — most developed area, Muang Municipality (MM), and
mental impact, and social impact. Thus, the deeisio Tambon Municipality (TM) while local authorities
support system ensures that information on theoutside municipal areas are classed as Tambon
performance of existing and proposed MSW operationa Administrative Organisation (TAO).

management systems against each criterion is hlaila  Accordingly, management capability of each form is
before decison is made. The decision support systam  different. Local authorities in urban area or majdres
include the use of computer-based analytical taghéch tend to be higher capability than the ones on raraas.

can handle large amounts of data and carry out komp Therefore, each form of local authorities shouldeha

calculations [6], [7]. different problem and then require different
The planning management system is needed to ensurenprovement methods for their planning function.
the readiness of planning staff before initiatinge t It is essential to know the root causes or problem

process. In other words, the planning process itaedf characteristic of MSW planning function of eachnfor
be planned and properly managed. The role of theProposed improvement can then provide ultimate ahpa
planning management system includes identifying andin doing so, the following steps are conducted s t
inviting  participants, scheduling meetings and case study.
establishing deadlines, and ensuring that necessary
follow-up steps are taken [8]. '
This component ensures that all necessary actvitie o i
are carried out in an orderly manner to achieve a 2. selectlocal authorities to be studied
comprehensive planning outcome. Preparation of the 3. develop a questionnaire
planning work plan is one of the means to conth& t 4. send and collect the questionnaires
planning process. The processes that will be peedr
over the planning period to develop the MSW
management plan are documented and described in

develop an evaluation framework - Questionnaire is
a method used to obtain answers

5. conduct a deep interview with selected local
authorities based on the returned questionnaires

sufficient detail so that it is well understood Hye 6. identify the root causes — why local authorities in
planning staff and line personnel can cooperaté Wit Thailand are now unable to prepare MSW
readily. management plan

Human resources are always the prime su.spectsyof a3 1 studied Local Authorities
problem in the MSW management planning system.
Appropriately trained and experienced people areAt present, there are 36 local authorities in thenf of
essential requirements, as MSW management planninflakhon Municipalities, 137 in the form of Muang
process is complex [9], [10], [11]. These staff mhe Municipalities, 1,042 in the form of Tambon
well capable of performing the given task. Desjite Municipalities, and 6,505 in the form of TAOs (DOLA
individual academic background, there is a need 0f2003). However, of these 7,720 local authoritigss t
system to ensure that planning staff is given clearstudy focuses on local authorities in which MSWais
instructions on the nature of their jobs and crucial problem for their areas are firstly targetkie to
responsibilities to maximize their performance [9]. limited study timeframe. As the national goal isnaig
Planning supporting facilities should then be pded  at a generation rate of less than 1 kg/cap/day,l@cg|
to planning staff particularly computer facility siore  authorities, which have a MSW generation rate highe
and analyse intensive information and to enhane& th than 1 kg/cap/day, are then considered to be in the
capability to handle the complexity. At presentrioms  critical stage and are the target of this study.
analytical tools have been developed to assisiabal
authority in evaluating the performance of alteineat
MSW operational management systems regardingAccording to the key for effective MSW planning
financial and environmental aspects or selecting anpresented in the last section, root causes of éneile
optimal choice. MSW planning are then assumed to relate to the
Another factor that affects the performance of piag weaknesses of these components. The questionstaised
staff is the administrative structure of the orgation. It ~ obtain information on the performances of these
reflects the working conditions required to mainta@i  components are summarized in Table 1.
stable and competent work force [12]. The admiaiite Questionnaire is a method used to answer these
structure relates to the distribution of units, questions. The first part collects the background
responsibiliies and authority; management andinformation of the studied local authorities. Thecend

3.2. Evaluation Framework

organisational  structures; interactions  betweenpart collects data on the performance of their MSW

departments; institutional capacities; and persbnneoperational management system. The third part disks

administration [13]. for information on the performance of those key
components.

3. STUDY METHODOLOGY

At present, local authorities in Thailand are mgainl
classified into four forms, based on the developnan
their responsible areas. In municipal areas, local
authorities can be classed as Nakhon Municipahiiy
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Table 1. Assessment questions for the planning sgst

Component

Question

Information
Manageme
nt System

What data/ information are available
for planning activities?

Is the available data/ information
conveniently retrieved and accessed
relevant staff?

Is the available information in the
format that is ready to be used by
relevant staff?

by

Decision
Support
Subsystem

Is the detail of the performance of
existing operational management
system and the possible alternatives
available?

What criteria are used to evaluate thg
possible alternatives?

What computer-based analytical tool
used in the process?

Is there any formal meeting in the
division before making the decision?
Is there any public hearing before the
final decision on strategy?

is

Planning
Manageme
nt System

Is the detail of planning procedure,
information management manner,
decision making manner, and plan
management manner documented?
Is the work plan addressing planning
activities with corresponding staff
available?

Is the available work plan convenient
retrieved and accessed?

y

Planning
Staff

How many staff are involved in the
planning activities?

What are their professional
backgrounds (e.g. engineering,
science)?

Is there any training program for
improving knowledge of correspondin
staff?

Are they given a clear instruction for
performing their task?

Planning
Facilities

Is there any budget available for
running the planning activities, trainin
corresponding staff, and acquiring
planning facilities?

What facilities/materials are available
for assisting corresponding staff usin
less time and improving their
knowledge?

Administrati
ve System

What are other tasks they need to do
besides regulating the operational
management system?

Does the system allow carrying on th

D

process until the completion?

4. RESULT

For the first phase, the questionnaire was ser@3f0
local authorities, in which 137 of them returneck th

questionnaire, giving about 40% response rate. élhes
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include 11 Nakhon Municipalities (73%), 12 Muang
Municipalities (37%), 79 Tambon Municipalities (4%%
and 35 Tambon Administrative Organisations (32%).

4.1. Performance of Local Authorities

Planning output of all local authorities that retea the
questionnaire are summarised in Table 2. Of thesal |
authorities, 19 local authorities do not have ajpes of
MSW management plans. That means 85% of studied
local authorities have at least one type of MSW
management plan although only 16% of them have all
three types or only 4% have all types of management
plans containing all necessary information for ngang
their MSW.

Table 2. Planning output of each form of local autbrities

Form of Local Authority

Planning Output TAO

(35)

Total
(137)

NM
(11)

MM
(12)

™
(79)

Group 1: None 19 0 Qg 1. 8

Group 2: Only Day to day

. 36 | 1| 3| 21 11
operating plan
Group 3: Only o8 | 21 1| 19| &
Project/program
Group 4: Only Strategy 6 1 1 3 1
Group 5: Day to day
operating plan and 23 | 3| 2| 14| 4

Project/program,

Group 6: Project/program
and Strategy

Group 7: Day to day
operating plan and Strategy

Group 8: Day to day
operating plan,
Project/program, and
Strategy

21 | 3| 4|9 5

Group 9: Day to day
operating plan,
Project/program, and 5 0| 2|2 1
Strategy with all necessary
information

The performance of each form of local authoritigs i
further evaluated.

4.1.1. Tambon Administrative Organisation (TAO)

Planning output of studied TAOs is given in Figére

Fig. 6 shows that MSW strategy or long term plan is
not prepared in the majority of them (Group 1, 2, 3
5,6,7). Moreover, about 25% does not any MSW
management plan while the remaining have only
operating plan or only program plan.
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Tambon Administration Organisation
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Fig. 6. Planning performance of Tambon Administraton
Organisations.

4.1.2. Tambon Municipality (TM)

Planning outputs of studied TMs is summarised guFé
7. As can be seen, despite the similar distributictin
TAOs, TMs has a slightly better performance. Moas h

(Group 9) when about 15% of MMs is in this group.

Nakhon Municipalities

30.0

25.0

20.0
15.0
10.0

5.0

BENER

0.0 T
Group 1 Group2 Group 3 Group4 Group5 Group 6 Group duB8 Group 9

Fig. 9. Planning performance of Nakhon Municipalites.

In summary (Figure 10), Nakhon municipalities and
Muang municipalities have a better performance than
Tambon municipalities and Tambon Administration
Organisations. As can be seen, none of studied ains

MSW management plans although these are onlyMMs are in Group 1 or it means all NMs and MMs have

operating plan or only program plan.

Tambon Municipalities

at least one type of MSW management plan.
Accordingly, more NMs and MMs have all three typés
MSW management plans (Group 8).
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Fig. 7. Planning performance of Tambon Municipalites.

4.1.3. Muang Municipality (MM)

Planning output of studied MMs are given in Fig8rdt
shows the different distribution of planning outgtdm
those TAOs and TMs. All MMs has at least one type o
MSW management plan and more have two types. Hal
of them has prepared long term plan.

Muang Municipalities
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Fig. 8. Planning performance of Muang Municipalities.

4.1.4. Nakhon Municipality (NM)

Planning output of studied MMs are given in FigQrdt
illustrates that NMs have similar performance with
MMs. All NMs has at least one type of MSW
management plan and 50% has strategy. Howeves, it i
interesting that none of NMs have all three typés o
MSW management plans with all necessary information

oNM

=MM

OTAO

Fig. 10. Proportions of studied local authoritesni each
group of MSW management planning output.

However, regarding their status, local authorities
forms of Nakhon and Muang municipalities shouldéav

fa better performance than at present. All shouldeha

strategy for managing their large amount of wasté a
handling complex problem.

4.2. Root Causes Analysis

This section aims to identify the causes of thembecks

of MSW management planning systems of studied local
authorities. Based on the objective of MSW managgme
planning to prepare MSW management plan, the
problem pattern can be divided into eight groups as
follows.

Group 1: none of the MSW management plans are
prepared

Group 2: only the day-to-day operating plan is
prepared

Group 3: only a project/program is prepared
Group 4: only a strategy is prepared

Group 5: only the day-to-day operating and a
project/program plan are prepared

Group 6: only a project/program plan and strategy
are prepared
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e Group 7: only Day to day operating plan and
strategy are prepared, and

« Group 8: Day-to-day operating plan,

project/program plan, and strategy are prepared
but do not contain all the necessary information.

Planning systems in each group are analysed td

identify its common characteristics. Reasons féfedént
planning output are thus revealed. In doing so,ksix
components (Table 1) of each planning system are4.2.2. MSW management planning systems that produce
evaluated to define the performance level subjedhé
criteria given in Table 3, including Good (G), Féi),

and Poor (P) performance. These criteria are dpeedlo

according to the preferred conditions of each camepb
presented in section 2.

Table 3. Criteria for performance level of each planing

system components
Compone Performance Level
nt Good (G) Fair (F) Poor (P)
Informat Necessary |Some Few necessa
ion data are necessary datalata are
Manage available, |are available (available or
ment 9€ land properlyavailable data available datag
stored are not are not
System
properly store| properly store
Decision- | Either Decision-
making data decision- making data i
is available,| making data |not available,
- all criteria ai is available orn all criteria are
Decision o
Support use_d, and _ all criteria are not_used a_nd
Svstern brainstormin used or brainstorming
y and public |brainstorming|and public
hearings tak and public hearings do n
place. hearings take|take place.
place.
Workplan | Workplan with Workplan with
with all some few
Planning [information |information fo|information fo
Manage [for planning|planning planning
ment process are|process are |process are
System |available an| available or n{available or n
convenienty| conveniently | conveniently
accessed |accessed accessed
. More than |Only one Planning staff
Planning . .
Staff one person | person is is not
are availableavailable available
Planning Either Planning
budget, planning budget,
Plannin facilities, budgets or [facilities, and
Facilitieg and training| facilities or  |training
programs |training program are
are availablg¢program are |not available
available
.. |Administrati Administrative
Administ . :
. e system is system is
rative . i
considered considered
system . ;
supportive unsupportive
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4.2.1 MSW management planning systems that cannot
produce any MSW management plans (Group 1)

There are 19 local authorities in this group. Olalyal
authorities in the form of Tambon Municipalitiesdan
Tambon Administration Organisations, the lower leve
re in this group. The collected data illustratbat t
planning staff are not available in these locaharities
as well as planning facilities or planning workplan

one type of MSW management plan (Group 2, 3, 4)

Majority of studied local authorities is in thisogip (70

of 137 or 51%). These local authorities have plagni
staff and either planning facilities or planning
management system in fair or good performance.
However, other 2or 3 components are still in poor
performance.

4.2.3. MSW management planning systems that produce
two types of MSW management plans (Group 5, 6, 7)

There are 27 local authorities in this group. Balbjc the
performance of planning staff, planning facilitiesnd
planning management system is similar to those in
Group 2,3,4 but their information management system
and decision support system are slightly better.

4.2.4. MSW management planning systems that produce
all types of MSW management plans (Group 8)

There are 21 local authorities in this group. Most
components of their planning systems are in faigayd
performance. Planning staff is available with plagn
facilities and workplan. Administrative structure
supports planning process. However, for those lihae
strategy with all necessary information, consultant
company is hired to develop such plan otherwise all
supportive components are in good performance.

4.3. Summary

The collected data has shown that a lack of plansiaff

is a first barrier for local authorities in Thaithrto
prepare at least one type of MSW management plan.
Lacking planning facilities and guidelines are ttzekey
barrier to enhance planning capabilities of thdaarpng
staff. To achieve good planning output, ineffective
information management system and decision support
system are main hurdles.

However, the results shows that the majority oflistd
local authorities have planning staff but not hgvin
planning supportive components particularly plagnin
facilities and planning guidelines or workplans.isTis
slightly different from the assumption before stagtthis
study in which lacking planning staff is a main Iplem.

Therefore, the attention should be firstly giventhe
provision of planning facilities such as computer o
planning manual. Planning software or computer
program should be developed for them to enhande the
planning capabilities. Consequently, the develognoén
proper information management system and decision
support system is needed to ensure good plannipgiou

The results also illustrates that many local autiesr
have potentials to achieve better MSW management
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planning systems. None of the studied local autiesri Majority of studied local authorities have planning
have all components in poor performance. A betterstaff. However, the number is limit. As 60% of sadl
planning output can be achieved if the existingpueses  local authorities have computer, there is a high
are improvised. Thus, it is worth improving thexisting possibility of using planning supporting tool inete
MSW management planning system. However, thelocal authorities to improve their planning perfamse.

improvement should be designed for each case owits Regarding the current designing manner at locallev
right, as none of studied MSW management planningin Thailand, where MSW operational management
systems has the same problem characteristics. system proposed to implement often imitates thg cit

which is reasonably successful, the application of
5. PROPOSED SOLUTION supporting tool should be able to illustrating teeel of

suitability or sustainability of intended opera@MSW

The survey clearly shows that large number of Iocalmanagement system to its community.

authorities is unable to carry out comprehensie@iping
process. HOV\_/ever, giving plann_|rjg supporting t(mlld_ REFERENCES
enhance their planning capability. At present, masi . .

MSW management Supporting tools are available that[l] PCD: Pollution Control Department, Thailand 2007.
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countries. It may not be automatically transferatie municipalities and sanitary districts in Southern

developing countries [3], [14]. Thailand (in Thai), Master thesis Prince of
Differences in waste characteristics, problem ftsipr Songkhla University: Songkhla, Thailand.

locally available resources and socioeconomic strac  [3] Danteravanich S. 1998, Solid and Hazardous Wastes

may need different analysis. Some issues are iital (in Thai), Environmental Management Faculty,

developing countries but unimportant or less imguairtn Prince of Songkhla University, Songkhla, Thailand.

developed countries. For instance, scavengers are n[4] King, W.R. and Cleland, D.l. 1978. Strategic

widely considered as a solution of developed ciemtr planning and policy. United States of America : Van

However, scavenger should be part of the solution i Nostrand Reinhold Company Inc.

developing countries as they play a significan¢ialthe ~ [5] Rushbrook, P.E. and Finnecy, E.E. 1988. Planning

recycling business. Planning supporting tool syl for future waste management operations in

for local authorities in Thailand should be develdp developing countries,Waste Management and
Regarding the current planning manner at locallleve Researchpp. 1-21.

MSW operational management system proposed td6] Higgins, J.C. 1980, Strategic and operational

implement often imitates the city which is reasdpab planning systems: Principles and practiPegntice

successful. Comprehensive analysis to check whétker Hall International Inc, London, UK.

proposed system would work in their area is rarely[7] Yhdego, M., Vida, R.V.V. & Overgaard, C.M. 1992,

conducted. In doing so, various cases have failed. Planning of disposal sites in Der Es Salaam,
The application of proposed supporting tool foufet Tanzania-a decision support system approaste

study will be addressing this current nature. The  Managementand Researalol. 10, pp.141-152.
proposed tool aims to quantify an overall perforomnf ~ [8] Gordon, G.L. 1993. Strategic planning for local
any single MSW operational management system  government. United States of America: International

proposed to implement in their responsible areastos| City/Council management association.

having such a application is available at present. [9] Rushbrook, P.E. & Finnecy, E.E. 1988, Planning for
The tool will provide a number illustrating the &hof future waste management operations in developing

long term suitability or sustainability — showindhether countries,Waste Management and Reseanetl. 6,

MSW management system intended to implement is  pp.1-21. o
suitable for its community. Efficiency, economic, [10]Bartone, C.R. 1991, Institutional and management

environmental and social performances of proposed approaches to solid waste disposal in large

option is evaluated. Social aspect has considened t metropolitan ~ area, Waste Management and
impacts on all stakeholders related to MSW manageme Researchvol. 9, pp. 525-536.
activities including public, scavengers, manufaetur [11]Kerzner, H. 1998, Project management: a systems
NGOs, and academics. approach to planning, scheduling, and controlling,
Van Nostrand Reinhold Company Inc., New York,

6. CONCLUSION US.
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