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Chapter 1: Introduction

Bangkok, the capital city of Thailand, is the primary engine of national economic growth
and the center of economic actions. The huge Bangkok urban area dominates the whole
country's urbanization. The city is now joining the mega-cities, of which around 10.7
million inhabitants are estimated in 2021 (Statista Search Department, 2021). This
urbanization has been associated with the demand for infrastructure development. In
developing countries, rapid urbanization is the biggest driver of infrastructure spending
(Aldred, 2012). In this case, in Bangkok city, a great number of infrastructure projects
throughout the city’s territory carries out over time. In fact, without these urban
infrastructures, counting city-building, and public services provision, Bangkok’'s
economy rarely goes beyond. The transportation networks, environment, sanitation,
sewage system, and communication system are the foundation of urbanization, the city’s
prosperity, and urban well-being. These public facilities and services help encourage
Bangkok’s economy to strengthen competitiveness among the Southeast Asia regions.
They transform the city into an emerging business, trade, and medical hub, which
benefits the creation of employment opportunities. The concentration of these
infrastructures, along with the indigenous culture, impacts the tourism industry, which

creates a significant amount of revenue for the country as a whole.

As the city plays a significant role in boosting the country’s economic status, without a
doubt, there are multiple stakeholders involved in the infrastructure development of
Bangkok city. The only local government, the Bangkok Metropolitan Administration
(BMA) has the chief function of providing public services and infrastructure investment.
In these past years, the BMA keeps the interest in providing infrastructure projects far
and wide under the city boundary. Obviously, the BMA budget expenditures have risen
over time. The proof is that the annual budgets distributed to the city building and

services-related departments value a large portion of the total annual expenditures.



Also, the annual budget expenditures distributed to 50-district offices continue to grow.
All these statements lead to the searching questions and discussion of whether there
are any underlying causes of the BMA budgeting process and patterns. Therefore, this

study is attentive to provide information and insights on this mentioned topic.

This introductory chapter sets out the key ideas of the thesis. “Bangkok city at glance”
and background of the study are mentioned first. Then the research questions, research
objectives, and the scope of the study are presented. In turn, the study’s limitations are
stated before discussing the research design. The chapter ends with an outline of the

thesis structure.

Bangkok At Glance

Bangkok city occupies 1,568.72 square meters. The city borders five adjacent
provinces: Nonthaburi, Pathum Thani, Chachoengsao, Samut Prakan, Samut Sakhon,
and Nakhon Pathom. There are fifty administrative districts in the city. Thirty-five of these
districts are located east of the Chao Phraya River, while fifteen are located on the city's

western bank, known as the Thonburi side.

According to the Statistical Profile of BMA of 2020, population registry statistics of
Bangkok record 5,588,222 residents, which are belonging to 3,103,483 households. The
city has a population density of an average of 3,562 persons per square kilometer or
1.80 persons per household. Sai Mai has been the most populous district, while
Samphanthawong has the fewest registered residents. Also, Chatuchak is the district

with the greatest number of households.

As Bangkok is by far the country’s largest economy, Bangkok’s Gross Provincial Product
(GPP) reached 5,270,460 Thai Baht in 2020. In addition, the city's GPP per capita was
585,689 Thai Baht, putting it in second place in the country's GPP per capita, behind

Rayong.



According to the Bangkok Metropolitan Administration Act, B.E.2528, the local
government, BMA, has the jurisdiction to develop and enforce laws and regulations that
govern the whole city as well as the citizens' well-being. This local government features
two primary bodies, the Bangkok Metropolitan Council and the four-year term elected by
popular vote Governor of Bangkok. The Governor is the head and the chief executive of
the BMA. By law, the Governor of Bangkok's authorities and responsibilities briefly
include developing and implementing BMA policies, proposing city laws and bills to the
Bangkok Metropolitan Council for consideration, appointing and dismissing deputy
governors, advisers, board members, city officials, and government employees, and
coordinating and carrying out the Cabinet of Thailand, the Prime Minister of Thailand,
and the Ministry of the Interior's instructions. Together with, the Bangkok Metropolitan
Council, or BMC, is the administration's legislative body. It has main legislative authority
as well as the authority to investigate and advise the governor. The Chairman of the
Bangkok Metropolitan Council is in command of the council. The number of BMC
members is determined by the population of Bangkok. One hundred thousand persons

are represented by one member.

The City Hall also consists of two Secretariats, the Department of Deputy BMA, Office of
the BMA Civil Service Commission, and fifteen Departments, The BMA is organized into
sixteen departments, each of which is in charge of a distinct component of the
administration's duties. The majority of these functions are related to the city's
infrastructure, such as city planning, building regulation, transportation, drainage, waste
management, and city beautification, as well as education, medical, and rescue
services. The BMA also operates fifty district offices, one for each of Bangkok's fifty

districts.



Background of The Study

As mentioned, Bangkok flourishes its national economy. In these past years, plenty of
infrastructure projects run throughout the city. The infrastructures and public services
do, in fact, provide tight connectivity to this metropolis. Additionally, the infrastructures
not only allow the flow of people and commaodities, but also the information and pieces
of knowledge. They perhaps shape Bangkok to grow into a global city that serves as a
significant node in the interconnected networks of information and money, as well as a

source of wealth (Sassen, 2005).

It is undeniable that numerous sectors, including the national government, are aware of
the need to participate in the Bangkok city development process. The local government,
BMA, is counted as one of the most public services providers in Bangkok city. In
general, the BMA receives a significant amount of funding from the Thai government in
order to plan out infrastructural projects. The BMA's revenue is mostly derived from
government grants and large own-source earnings, as the BMA has the ability to collect
both tax and non-tax revenues. The BMA has the technical competence to set the
infrastructure projects and budget expenditures in response to city-building and urban

growth.

Many infrastructure projects have been undertaken in each of the city's 50
administrative districts over the years. In many cases, the BMA manages both big and
small-scale projects, such as the operation of the transit system, bridge, and road
network (re)construction, flooding prevention, and water quality controls. These BMA's
efforts do have an impact on the well-being and living conditions of city residents. These

infrastructure projects lay the foundations for creating the annual budget.



Since 2007, the BMA expenditures have been increasing. According to the records, the
BMA budget expenditures accrued at a rate of 5.13 percent on average from the fiscal
year 2007 through the fiscal year 2021 (see Table1). Despite the BMA'’s large workforce,
budget expenditures are typically allocated primarily to salaries and routine operational
expenses, as well as a diverse range of works, investment projects, and services, such
as general administration, healthcare, education, environment, drainage and sewerage

system, public works, and traffic, and the operation of the district offices.

Table 1: Percentage change in the BMA annual budget (the fiscal year: 2007-2021)

Fiscal Year Annual Budget Expenditures (million: THB) Change (%)
2007 39,508
2008 45,528 15.24
2009 46,549 2.24
2010 41,588 -10.66
2011 46,458 11.71
2012 55,508 19.48
2013 60,527 9.04
2014 65,517 8.24
2015 65,442 -0.11
2016 70,425 7.61
2017 75,636 7.40
2018 79,047 4.51
2019 80,446 1.77
2020 83,398 3.67
2021 76,452 -8.33
Average Increase 5.13 %

The expenditures distributed to the city infrastructure building-related departments value
a large portion of the total budget. The Public Works Department, the Environmental
Department, the Drainage and Sewerage Department, and the Traffic and
Transportation Department conceive considerable infrastructure projects. They capture
a significant share of total annual expenditures (see Figure1). These costs are typically

for operations as well as city development and maintenance projects.



The Budget Distributed to the BMA Departments 2008-2020 (million: THB)

—O— the The Public Work Depariment —O— the Drainage and Sewerage Department —O—theTrafficand Transpartaion Department —O— the Envirormental Departmert

Figure 1: The annual budget expenditures distributed to the BMA Departments (the
fiscal year 2008-2020)

Bangkok city is now the country's fastest-growing region. Over time, the city's
uncounted housing estates, such as housing developments, as well as commercial
establishments, have been filled constantly. Nonetheless, Bangkok is undergoing a
demographic decline in the net registered population. The average change in the total
registered population between 2008 and 2020 is -0.36 percent (see Table 2). However,
when the average population growth in each district is considered, it was discovered
that there is increasing average population growth in Bangkok's urban fringes, such as
Nong Chok, Khlong Sam Wa, Lat Krabang, and Bang Khunthain. The population
increase of Bangkok's suburbs appears to correspond to the population growth of
neighboring provinces. Currently, Bangkok's neighboring provinces are seeing a rapid

population increase.



Table 2: Changes in Bangkok City's Population

Fiscal Year Number of Registered Population Change (%)
2008 5,710,883
2010 5,701,394 -0.17
2012 5,673,560 -0.49
2014 5,692,284 0.33
2016 5,686,646 -0.10
2018 5,676,648 -0.18
2020 5,688,222 -1.56
Average Decrease -0.36

The diminishing registered population of Bangkok, however, does not reflect the actual
population numbers of Bangkok. The city still has a considerable unregistered
population. There are many more international migrants and expatriates, as well as

millions of Thais from various parts of the country.

Research Questions
According to the study's foundation and an overview of the research problem, this
research aims to mainly answer two broad questions:
1) What are the spatial distribution patterns of infrastructure investment projects
by the BMA?
2) What factors are influencing the spatial distribution of such infrastructure
investment projects?
This question in turn leads to research hypotheses, following:

» The population and the housing factors of 50 BMA districts affect the
expansion of the number and values of BMA’s infrastructure
development projects.

+ The area size of each district, number of households, number of

populations, and the total collected revenues of each district are the



factors impacting the expenditure budget of each BMA's district

offices.

Research Objectives
The position of this thesis is to examine the context of the infrastructure investment

expenditures financed by the BMA. Therefore, there are two major objectives.

1) To analyze the spatial patterns of the infrastructure development projects
provided by the BMA.

a) To indicate the expenditure budget of infrastructure development

projects that emerge in each of the BMA's 50 administrative districts.

2) To examine the reasons and factors influencing the spatial allocation

patterns.

Scope of the study
The scope of this study only intends to identify and illustrate the distribution of urban
development projects and their budgets supplied by the BMA, along with the relevant

causes and factors determining the spatial distribution patterns of such projects.

This analysis discloses such causes and factors for both the infrastructure development
projects supplied by the BMA’s departments and district offices. The Public Works
Department, the Drainage and Sewerage Department, the Traffic and Transportation
Department, and the Environment Department are the four departments chosen for the

study, as they are involved with infrastructure investment.

It seeks to evaluate the infrastructure projects and their budgetary data every two years
from 2008 through 2020, spanning 13 fiscal years. The lists of the infrastructure projects
together with their annual budget expenditures that were stated in the BMA Annual

Budget Expenditure Ordinances: from the fiscal year 2008 to 2020 were the cornerstone



of this research. The spatial area of the study was BMA's geographical location; 50

districts of 1568.74 square kilometers.

Limitations of the research

There are two significant limitations to this study that should be noted when evaluating
its findings and whether planning for future studies. First, because there have been few
previous studies on this issue, past research on the Bangkok infrastructure investment,
the development projects of the BMA, and the Bangkok budgeting domain have
primarily concentrated on the procedure and political aspects. It's unquestionably tough
to identify what is driving the distribution patterns. It's difficult to state whether or not the

findings of this study will stay constant in the future.

Second, the current documentation failed to identify the sites of the investment projects.
It was difficult to pinpoint the exact spot. The author's assumptions were used to
determine the precise location. As a result, it's possible that this study doesn't reflect the
true quantity of expenditures distributed across a geographical area. Also, the
document processing approach was predicated on a judgement call, which could have

resulted in an inaccuracy in some cases.
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Research design

According to a review of relevant literature, there have only been a few studies on the
spatial distribution patterns of the Bangkok city government’s infrastructure projects. As
a result, the study is required to discover the causes and variables underlying the
distribution. This research could lead to more policy recommendations for improving the
future alternation of the BMA’s plan. The problem's uniqueness should have been the
topic of investigation that could have provided some methods for future studies. The
research methodology is structured in such a way that the emphasis is on acquiring
insights into the issues rather than drawing final judgments about the findings. This

study's research design is illustrated in Figure 2 below:

| Research Problems and Objectives |

| Theoretical Grounding | Data Collection

Quantitative Data Review-Based Study

v

-| Spatial Patterns Discovery |<

!

Qualitative Data Collection

and Analysis

Result of Analysis

Figure 2: Research design

The study employs the mixed research method. The qualitative analysis with the
integration of statistical and geographical tools which are the Geography Information
System (GIS) and the Statistical Package for the Social Science (SPSS) are significantly
in use. The data collection and processing are critical for achieving the above-

mentioned objectives.
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Key quantitative data, such as the BMA's expenditures on the infrastructure projects, the
size of each district, and the number of populations and housing, is gathered in the first
stage to conduct the spatial and statistical analysis. The BMA's Development Plans are
the sources for conducting the content analysis to examine the impact of the Plan on

infrastructure investment projects.

Thesis structure
The thesis is divided into five sections, each of which opens with the following

description:

Chapter 1: The introduction provides a brief description of the research issue. It
includes a general summary of Bangkok city, a problem statement, and research
questions. It also describes the study's objectives, scope, and limits.

Chapter 2: Literature Overview Following this introductory chapter, the research
continues with a study of academic literature that will serve as the foundation for the rest
of the thesis. The selected literature covers the overview of urban infrastructure
investment in Bangkok, city-building process in brief and the budget allocation structure
and budgeting processes.

Chapter 3: Research Methodology addresses all the major features of the research
method. It also includes a summary of the data collection process. This chapter begins
with the development of the conceptual framework.

Chapter 4: Data Analysis and Findings emphasize the research’s findings. This chapter,
which focuses on the identification of the factors influencing budget expenditures
allocation patterns, presents the findings from the geographical analysis and statistical
analysis

Chapter 5: Discussion and Conclusion. In the last chapter, the main points made in this
thesis are summarized, attempt to achieve the research objectives, and suggest some

room for future study.
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Chapter 2: Literature Overview

This chapter dives into the fundamental concept of the budget expenditure allocation
system. It includes material from previous literature as well as the theoretical
background. This section discusses three major kinds of literature: an overview of urban
infrastructure investment in Bangkok, the city building process, and the BMA budgeting
processes. This review seeks a comprehensive understanding of the BMA budgeting
process to assess the elements influencing Bangkok's allocation patterns. The chosen

literature solely includes case studies from Bangkok.

Overview of urban infrastructure investment in Bangkok city

Investment in urban infrastructure is considered a significant issue of study. There are
two areas of focus in this study. One is what elements contribute to urban infrastructure
development, particularly in Bangkok. The second item to consider is who is responsible
for providing and financing infrastructure projects and programs. Understanding these
concepts leads to the key factor influencing the patterns of infrastructure investment

expenditures, and they can indeed assist shape the conceptual framework.

* A factor influencing Bangkok's urban infrastructure development
Infrastructure services, such as electricity, transportation, telecommunications, water
and sanitation supplies, and waste disposal, are critical to economic activity and urban
growth. Infrastructure is widely acknowledged to play an essential role in encouraging
urban land development and private wealth creation. Infrastructure adequacy, which
can contribute to diversifying output, growing industry, dealing with population
expansion, alleviating poverty, or creating better conditions, helps define a country's
success by supporting economic and urban growth. In many metropolitan regions,
infrastructure has been employed to stimulate the rise of human settlements.
Infrastructure systems have been utilized by policymakers and planners to entice private

investments in housing and economic development (Song, 2012).
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Indeed, urbanization has emerged as a global megatrend. The story of Bangkok's urban
expansion is remarkable. Bangkok has by far the most population and the largest
economy in the country. As previously stated, the registered population of Bangkok
alone is 5.5 million in 2020. This amount does not include many more foreign migrants
and expatriates, as well as many million domestic migrants from various parts of
Thailand. The majority of domestic migrants came from Thailand's northern and north-
eastern regions, not only to Bangkok but also to the surrounding areas (Yamashita,
2017). These migrants are more or less permanent residents of the area, but they are

not formally recognized as residents.

Bangkok's large population, combined with the city's urbanization development, is
influencing the country's economic growth. It also contributes significantly to the
immense expansion of urban infrastructure. The built-up area has been expanding since
2008. Google Earth (2016) reveals that the city's built-up area now reaches significantly
into Bangkok's metropolitan edge. Furthermore, the expansion consumes substantial
parts of the neighboring provinces of Nonthaburi, Pathum Thani, Samut Prakan, Samut

Sakhon, and Nakhon Pathom (see Figure 3).

Google:

2016

Figure 3: Google Earth’s View — Bangkok City

Several things in Bangkok have changed substantially after the introduction of the rail
network system in the early 2000s. This rail network would cause a shift in Bangkok's

travel patterns. The BTS Skytrain and the MRT underground transit system are making
everyday commutes for hundreds of thousands of commuters much less stressful than

they were previously. Traffic congestion and the inability to arrive at destinations on
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time would be eliminated (Fitts, 2009). Likewise, the public railway network has a
significant impact on intensive land use, particularly in commercial spaces, office
buildings, restaurants, hotels, educational, and recreational applications (Denpaiboon
et al.,, 2018). However, there is an opposing argument that certain constructed
infrastructure does not benefit low-income people. Clearly, the benefits of this rail
networks do not spread to everyone, but rather favor those with money. The biggest
beneficiaries are those who can afford subsidized ticket fares, such as middle-class

and businessmen, schoolchildren, tourists, and overseas visitors (Jenks, 2005).

When compared to some of its Southeast Asian neighbors, Thailand has done
reasonably well in terms of infrastructure development. Furthermore, adequate
infrastructure, such as access to electricity and water, has assisted Thailand's rapid
economic growth. Good infrastructure has increased Thailand's attractiveness to foreign
investment, facilitated international trade, and improved the efficiency of day-to-day
business operations. All of this resulted in additional jobs, which raised the poor's
income. However, access to infrastructure is no longer a primary concern here; rather, it
is the quality of infrastructure and services. Thai governments have been able to
construct basic infrastructure to suit the country's economic and social needs. However,
as a middle-income country, Thailand's infrastructure requirements have grown to
include more than just roads, bridges, and water supply for commercial and public
usage. Thailand must increase the quality of its infrastructure and lower service costs in
order to compete with other countries. One obvious problem is that Thailand's logistics
costs are extremely expensive due to the country's reliance on land transport and

imported electricity (Fitts, 2009).

» Bangkok city's multiple infrastructure providers — who are in charge of the
city's infrastructure service investment
Bangkok is mainly characterized by its network infrastructure, which includes motorways
and mass transit systems. The local government appears to have a large role in

supplying urban infrastructures inside the city's 1568.74 square kilometers border.
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However, the BMA bears little responsibility for providing mega-urban infrastructure. A
wide range of organizations provides and provide Bangkok's infrastructure and

services.

As Webster (2000) describes, in Bangkok, various state enterprises provide public utility
services. Water is supplied by the Metropolitan Water Authority (MWA), energy by the
Metropolitan Electricity Authority (MEA), and public transportation by the Bangkok Mass
Transit Authority (BMTA). The Expressway and Rapid Transit Authority of Thailand (ETA)
is another governmental enterprise in charge of the city's key urban-shaping toll
motorway system, operating certain expressways directly and others under contract.
The State Railway of Thailand, another state enterprise, offers a de facto commuter rail
service throughout the greater Bangkok area. The Metropolitan Rapid Transit Authority,
a public corporation accountable to the Ministry of Transport and Communications, is
building a subway system. The national government is primarily involved in various
aspects of city development, particularly the construction of major roadways and
bridges. Other critical systems, like primary and secondary education and basic health

care, are shared by the BMA and the national government.

The BMA is expressly compelled by law to perform other responsibilities, such as
wastewater and solid waste management and processing. However, if the system in
issue requires significant capital investment, as in the case of traditional wastewater
treatment plants, the BMA effectively loses control over commencing expenditures
because it is funded entirely or partially by the national government. In term of financing,
it is worth noting that Bangkok does not borrow for capital expenditure. This indicates
that almost every expenditure is covered by current revenues. The majority of revenue is

spent on salaries and routine operational costs (Webster, 2000).
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City-building process - how the city is built

Webster (2000) elaborates that, in the case of Bangkok city, the city-building like

investing in urban infrastructure projects, is primarily associated with three processes;

building on the greenfield, the redevelopment of existing urban areas, and the in-filling.

Building on greenfield or low-density rural areas in the suburbs of the city. A
greenfield project is one that is unrestricted by previous development on the
land. A greenfield project often comprises development on an entirely bare site
(HMC Architects, 2019). This form of development, if handled appropriately, can
result in the lowest capital investment costs. It is possible to reduce the costs
associated with the land acquisition as well as the need to repair or upgrade
existing roads and other infrastructure. In the case of Bangkok, pre-development
plot sizes are also easier to work with than those in regions that have already

been built up (Webster, 2000).

The urban redevelopment. Urban redevelopment is conceptually comparable to
land readjustment, according to the World Bank Group (n.d.), with the exception
that it occurs in already-existing urban areas and frequently requires rezoning by
the government of a specific region from a low-density to higher-density
development. The BMA has been promoting urban redevelopment projects,
back in 2000, Webster (2000) provides an example of how a few influential
companies made significant investments to transform Rama Il into a new

downtown.

In-filling. Large undeveloped lots frequently exist in the voids between corridors
or inside "superblocks" in Bangkok due to the city's relative lack of major roads.
The structure of the city can be drastically altered if entry is granted (Webster,

2000).
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The BMA budgeting processes in brief

The BMA's revenues are derived mostly from three sources. To begin, all taxes and non-
tax income received by district offices are classified as local own-source taxes and
revenues. The BMA's primary sources of revenue were the building and land tax, local
maintenance tax, and signboard tax. Fees and charges are examples of non-tax
income. The second source is government taxes, such as VAT and motor vehicle tax.
VAT is the source of the majority of BMA revenue. Grants, which are divided into general

grants and ad hoc grants, are received from the government as well.

The budget allocation structure of BMA features two tiers of allocation. The first tier is the
budget distributed to the BMA departments which covers all areas of Bangkok and is
related to citizenship and well-being, for example, the investment in road and rail
networks, environment protection, and education. Another tier is the budget distributed
to 50-district offices which is location-specific. The district offices utilize these allocated
budgets for general administration, basic public services also district development. The
previous study found that BMA allocates the budget for district offices equally with the

result that district-level expenditure per capita is less unequal

The fiscal year in Thailand begins on October 1st and ends on September 31st of the
following year. As a result, the budgeting process must be planned ahead of time in
general. The BMA Bureau of Budget defines the budgeting process as a step-by-step
procedure that begins with an assessment of the past performance of the other BMA
departments and progresses to the preparation of the yearly budget plan. The process
continues with the establishment of budget restrictions, the examination of proposed
budgets from other BMA sectors, and the presentation of the annual budget report to
the Bangkok Metropolitan Council. The budget is then reviewed and approved by the
BMC. And it results in the passage of the BMA Annual Budget Expenditure Ordinance.

The budgeting process includes these four following major steps (Samakkit, 2016):
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A. Budget preparation is the initial step in the budgeting process. The executive is

in charge of proposing the annual budget to the BMC for approval. Budget

preparation is comprised of three critical phases.

a.

Budget Revision is primarily intended to provide a framework for
modifying the organization's roles, missions, and action plans to be in
alignment with policy priorities, the agency's capabilities, and the
changing environment.

Budget Planning is the process of linking the economy as a whole by
analyzing the Bangkok Development Plan, Bangkok Administrative Plan,
and other associated government sector administration plans to
establish a policy, budget, and annual budget.

Budget Formulation, the BMA Bureau of Budget develops and proposes
a budget calendar as well as management guidelines for the annual
budget. These guidelines are used to prepare and manage annual
budget expenditures. The BMA departments shall continue to operate
and follow in the areas of planning, management, monitoring, and

evaluation.

B. Budget Adoption refers to the approval of the BMA Annual Budget Expenditure

Ordinance as well as the accompanying documentation provided by the

executive to the BMC. The BMC will be provided with a draft of the BMA

Ordinance. The BMC considers the BMA three stages (Buracom, 2011;

Samakkit, 2016):

a. The first stage comprises a general discussion of the Ordinance,

including the appointment of a committee to review the annual budget.
The second stage entails reviewing the amendments

The last stage is the final consideration. When the ordinance is passed,
the Governor of Bangkok officially announces the usage of the BMA

Annual Budget Expenditure Ordinance, which is still in effect.
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The BMC budget consideration must be completed within 45 days of the onset
consideration date.

C. Budget Execution: Following the announcement of the BMA Annual Budget
Expenditure Ordinance, the BMA sectors must operate in compliance with the
operational plan and budget utilization plan indicated in the supporting papers
of the Annual Budget Expenditure Ordinance.

D. Budget Monitoring and Evaluation entails methods for controlling and monitoring
processes and the usage of the budgets to ensure that they are in conformity

with the stated objectives in the Ordinance and related documents.

Budget Revision
Budget Formulation

Budget Planning

Budget

s Budget
Monitoring and .
Evaluation preparation
Budget Budget
Execution Adoption

Figure 4: The BMA budgeting process

The BMA's common budget allocation structure has two tiers of allocation. The first tier
is the budget allotted to BMA departments, such as the Public Works Department and
the Environmental Department, which encompass all areas of Bangkok and are related
to citizenship and well-being, including investments in road and rail networks,

environmental protection, and education. Another tier is the location-specific budget
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given to 50 district offices. These budgets are used by district offices for general
administration, basic public services, and district development. The previous study
discovered that the BMA allocates the funds for district offices equally, resulting in less

unequal district-level expenditure per capita.
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Chapter 3: Research Methodology

This chapter opens with an explanation of the study's conceptual framework and how it
was created. This conceptual framework is developed using insights from earlier
literature and urban studies aspects that influence the distribution patterns of
infrastructure investment expenditures. This chapter's primary objective is also to outline
the research methodology used to examine the causes of such allocation patterns. The
conceptual framework, research approach, research instrument, data collection method,

and interviewees of the study are all discussed.

Constructing the conceptual framework

The conceptual framework was established based on the synthesis of previous literature
and other components of geographical and demographical information to further study
the spatial distribution patterns of the BMA urban infrastructure investment and the
factors driving such patterns. Previous research indicates that the concept of
urbanization has an impact on the development of infrastructure in emerging nations
such as Bangkok. Thus, it is a smart option to further investigate the population,
households, and area size of each BMA administrative district. Additionally,
understanding the BMA's revenue element is vital for the analysis, thus another factor to

consider is the amount of revenue collected by each district.

Aside from the variables stated above, it is a fine decision to analyze the BMA
Development Plans, as the plans are the strategic guideline for which the BMA’s
Departments implement. During the selected timeframe of analysis, 2008 to 2020, the
BMA presented two issues of the development plan. The conceptual structure of this

study is depicted in Figure 5.



22

a

BMA Development Plan

Discovering Relevant
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Figure 5: Conceptual Framework

Research Methodology — Setting out the research strategy

A research strategy is an overarching plan for conducting a research investigation. It is
an overarching plan for conducting research investigation (Johannesson & Perjons,
2014). The research strategy for this thesis began with background information about
the BMA's infrastructure investment expenditure matters, and then the research
questions and the conceptual framework were determined. In turn, the BMA budget and
other statistical data were gathered and scientifically analyzed in order to uncover the
spatial patterns. Once the patterns were identified, interviews were conducted to obtain
information and corroborate the patterns discovered. All of the obtained primary and
secondary data will be examined and reviewed to determine the most essential findings.
Furthermore, some conclusions will be reached based on the findings related to the

research questions. Figure 6 represents the overall research strategy.
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1. Conceptual
Framework

2. Review-Based Study + Quantitative
Data Collection

3. Spatial Pattern
Discover

4. Constructed
Interviews

5. Findings Analysis

6. Discussion and Conclusion

Figure 6: Research Strategy

Research Approach — The Mixed Method

This research seeks to evaluate the changing factors of the BMA annual budget
expenditure by analyzing budgeting data every two years from 2008 to 2020 (B.E. 2551
to 2563). Urban infrastructure investment projects are categorized into main four groups
from four departments of the BMA, the Public Work Department, the Environment
Department, the Drainage and Sewerage Department, and the Traffic and
Transportation Department. The investment project locations are spread across

Bangkok's 50 administrative districts.

This research topic necessitates an understanding of the spatial distribution patterns of
the BMA's infrastructure investment expenditures. The projection of projects’ location
and their distributed expenditures through geographical visuals is required for this
thesis. This study also requires a more in-depth and qualitative identification. For this

reason, the mixed approach was chosen as the primary methodology for this thesis.

Mixed methods research combines and integrates qualitative and quantitative

methodologies in the same study (Molina-Azorin, 2016). The main objective of mixed
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methods research, which combines qualitative and quantitative research aspects, is to
broaden and reinforce the conclusions of a study and so contribute to the published
literature. The use of mixed approaches should contribute to answering research

questions in all investigations (Schoonenboom & Johnson, 2017).

Following the collection of data, the spatial distribution patterns of the BMA's
infrastructure investment projects and the expenditures must be determined, according
to the research strategy. At this step, a quantitative approach to data analysis is
required to gain an understanding of what variables are connected with the distribution
patterns. The use of quantitative methods in investigating complex human or social
systems has been one of the most significant advances in modern social science
research (Wang, 2006). The geographical graphics in this study must be created using
accessible statistical data. Because it depends on concrete numbers and fewer
variables, this quantitative method helps to cement the study. This can assist to remove
biases from the research and improve the accuracy of the findings (Indeed Editorial
Team, 2022). This research also considers the use of regression analysis in addition.
Regression analysis is used to create models that describe the relationship between

variables (Mara Calvello, 2020).

This study also relies greatly on qualitative methods. Since the primary objective of this
study is to explore significant spatial patterns by examining phenomena and finding
essential variables associated with the BMA geographical site and the development
projects with the budget expenditure allocation criterion. For exploratory studies such as
this thesis, qualitative methodology appears to be a viable choice. The qualitative

research method is an ideal method for this study as it aids in the acquisition of insights.

Data Collection and Data Analysis Method
This section describes the data collection methods used in the study's quantitative and

qualitative methodologies. Primary and secondary data sources were used to analyze
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the data. The BMA Statistical Profile from 2008 to 2020 is the main source of data for
conducting quantitative research. The semi-structured interview is the primary

instrument for gaining qualitative insights to support the findings.

Quantitative data collection and analysis
As previously stated, a quantitative study is required to develop this thesis. The BMA
Statistical Profiles from 2008 to 2020 and the BMA budget expenditures stated in the
BMA Annual Budget Expenditure Ordinance are the key sources of accessible data. The
statistical data utilized in the investigation include the annual budget of the BMA, the
number of registered populations and the number of registered housings the area size
in square meters, and the total annual revenue collected by the BMA's 50 districts. The
increase and decline of the population and housing are further calculated. The BMA's
collected revenue is obtained by calculating the major sources of tax and non-tax
revenue gathered by the district offices each year. The total revenue examined is the
sum of the building and land tax, local maintenance tax, signboard tax, and fees and
charges. This data set is the foundation of the quantitative analyses of this thesis. This
data collection serves as the foundation for this thesis' quantitative analysis.
1) Geography Information System (GIS) — mining the spatial patterns

GIS is a computer system that collects, stores, manipulates, searches,

analyzes, and displays data that is spatially related. Among the many

functions that a GIS can perform, mapping is the most crucial. GIS can be

utilized to improve research on social topics and public policy. Applications

span from common themes in urban and regional studies to crime and health

concerns — for example, regional growth trends, and trade area

analysis (Wang, 2006)

In this thesis, GIS is performed to illustrate the specific location of the urban
development projects contributed by the four departments and 50

administrative districts beginning the fiscal year 2008. Together, it explores
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the spatial patterns of the BMA's infrastructure expenditures distribution. The
seven years of data sets, which were used for analysis, were collected every
two years between 2008 and 2020 for this GIS analysis. This geographical
tool also analyzes the average demographic change of each district. The
data classification method of these analyses is equal interval classification.
The equal interval classification method divides attribute values into size
ranges of equal size (GISGeography, 2014). QGIS is the GIS application
utilized in the study. The original shape files for Bangkok city were obtained
from www.bangkokgis.com.

Regression Analysis - investigating the relationship between variables
Regression is the technique through which one variable influences another,
or how changes in one variable induce changes in another, — in other words
cause and effect. It suggests that the outcome is determined by one or more
variables. Regression analysis assists in determining the logical relationship
between two variables (x and y) so that future projections on events and
objectives may be made. Linear regression analysis is thought to be the best

fitting line through the data points (Mara Calvello, 2020).

After obtaining the GIS-based data, the regression analysis was carried out.
To model the correlation between multiple variables, multiple linear
regression analysis is used to describe the reasons affecting the distribution
patterns. The Statistical Package for the Social Sciences (SPSS) is a software

package utilized for statistical data analysis in this study.

To answer research question number 2, What factors are influencing the
spatial distribution of such infrastructure investment projects? — the research

hypotheses are constructed, as follows:
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A. Do the population shift and the housing increase of 50 BMA
districts affect the expansion of the number of BMA’s
infrastructure development projects?

Hypothesis A is that:

HO: The population shift and the housing increase in 50 BMA
districts do not affect the expansion of the number of BMA’s
infrastructure development projects.

H1: The population shift and the housing increase in 50 BMA
districts positively affect the expansion of the number of BMA’s

infrastructure development projects.

Dependent variable (Y1) = the expansion of the number of BMA’s
infrastructure development projects
Independent variables = the population shift (X1), and the

housing increase (X2)

B. Do the population shift and the housing increase in 50 BMA
districts affect the changes in the values of BMA’s infrastructure
development projects?

Hypothesis B is that:

HO: The population shift and the housing increase in 50 BMA
districts do not affect the changes in the values of BMA'’s
infrastructure development projects.

H2: The population shift and the housing increase in 50 BMA
districts positively affect the changes in the values of BMA’s

infrastructure development projects.
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Dependent variable (Y2) = changes in the values of BMA’s
infrastructure development projects
Independent variables = the population shift (X1), and the

housing increase (X2)

C. What factors are influencing the expenditure budget allocation of
the BMA district offices?

Hypothesis C is that:

HO: There is no association between the annual budget
distributed to each district office and area size of each district,
number of households, number of populations, and the total
revenues of each district

H3: There is an association between the annual budget
distributed to each district office and area size of each district,
number of households, number of populations, and the total

collected revenues of each district

Dependent variable (Y3) = the annual budget distributed to each
district office

Independent variables = the area size of each district (X1),
number of households (X2), number of populations (X3), and the

total revenues of each district (X4)

Qualitative data collection and analysis

Following the quantitative method, the process of gathering further qualitative data was
undertaken. The analysis of the BMA's Development Plans enables one to determine
whether or not it is a contributing factor to the urban development project. The major

sources for the analysis are two BMA development plan documents, namely the BMA's



29

12-year Development Plan (2007-2020) and the 20-year Development Plan for Bangkok

Metropolis.

In-depth semi-structured interviews were designed to conduct dialogues with BMA
officials who have solid expertise in the budgeting and policy formulation processes at
the municipal level. These interviews would yield a wealth of information to support the
scientific findings. The semi-structured interview has the advantage of allowing the
researcher to obtain data by asking a predefined set of questions. It does, however,
allow the researcher to ask extra questions if an intriguing or novel path of inquiry
emerges during the interview. This flexibility in questioning allows the researcher to go
into more detail on a certain issue (Mannan, 2020). This is why this research instrument

was selected for data collection for this thesis.

The interviews were conducted over the phone for logistical, practical, or safety
considerations, like COVID-19. However, there may be a detrimental impact on the
richness and quality of the information acquired; however, the literature shows that
telephone interviews are a technique with both benefits and drawbacks. They provide
more anonymity, which appears to improve self-disclosure and emotional

expressiveness (Azad et al., 2021).

The interviewees are the following:
* Interviewee A: a BMA Bureau of Budget official
* Interviewee B: former administrative chief of BMA’s district office
* Interviewee C: a BMA strategist
* Interviewee D: a member of the Bangkok Metropolitan Council

* Interviewee E: a BMA the urban planner
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These individuals provided valuable insights into the BMA budgeting and
policy development processes. They presented specific causes and

variables influencing the BMA's investment expenditure.
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Summary of Research Methodology

This chapter discusses the conceptual framework and research methodology, covering
the research approach, data collection, and data analysis methodologies. The literature
overview chapter revealed several contributing elements to the spatial dispersion of the

BMA's investment expenditures.

The mixed approach was chosen as the principal methodology for this thesis, which
included data collection from statistical profiles of the BMA, the BMA plans, and
budgeting regulations. The study employs both statistical and geographical techniques,
including the GIS and the SPSS. The content analysis along with semi-structured
interviews is also seen as the main tool for gathering findings. This study aims to assess
the changing elements of the BMA annual budget by examining budgeting data every
two years from 2008 to 2020. The in-depth semi-structured interviews took place over
the phone. Table 3 below summarizes how the above methodology can be applied to

achieve the research objectives.

Table 3: Summary of research methodology

RESEARCH OBJECTIVES RESEARCH METHODOLOGY DATA SOURCES
1. To analyze the spatial patterns of the ®  Review-based study * Bangkok Metropolitan Administration (BMA)
infrastructure development projects provided ® Quantitative approach: Ordinance: Annual Budget Expenditures

v . B.E. 2551 to 2563 via the official website of
by the BMA. Mapping process
the Royal Thai Government Gazette and

a. Toindicate the expenditure budget of BMA reports

infrastructure development projects that
.
emerge in each of the BMA's 50 Statistical Profile of BMA

administrative districts.

2. To examine the reasons and factors influencing ®  Quantitative approach: ¢ Statistical Profile of BMA

the spatial allocation patterns. v’ Statistical analyzes - Regression * BMA's Development Plans
analysis
® Qualitative approach
4 Content analysis

v In-dept interviews
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Chapter 4: Data Analysis and Findings

The results of the content analysis, geographical analysis, and statistical test are
included in this chapter. The material in this chapter was put together by first examining
the urban projects of four BMA departments: Public Works, Drainage and Sewerage,
Traffic and Transportation, and Environment Department. These projects were listed in
the annual budget documents, along with their valuations. The analysis makes an effort
to understand the relationship between the causes contributing to urbanization,
population and housing changes, and the expansion of the number of development
projects and the amount of money allocated to them. Features of the budget
expenditures distributed to 50 district offices are then analyzed in order to determine
what factors contributed to the distribution criteria. The geographic visualizations below
show how urban development projects and budget allocation have changed every two

years from 2008 through 2020.

The Urban Development — examining the infrastructure projects provided by four BMA
core departments

Bangkok is experiencing a demographic decline in the net registered population. The
average change in the total registered population between 2008 and 2020 is -0.36
percent, as was mentioned in Chapter 1. Figures 7 and 8 below depict the shift in

population and the increase in housing.
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Figure 8: The housing growth of Bangkok (2008 to 2020)

The city's declining net registered population is not impeding city development,
nevertheless. Also, there are a large number of unregistered residents, which makes it
impossible to count the precise number. Bangkok has seen a noticeable improvement

throughout the past ten years. Mass transportation systems, extended road networks,
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and other public service operations have been moderately constructed. Urban
development projects are constantly underway. The BMA continues to invest
significantly in the provision of urban infrastructure since the departments responsible

for developing city infrastructure acquire a larger portion of the expenditure budget.

The Public Works Department, Drainage and Sewerage Department, Traffic and
Transportation Department, and Environment Department have completed a countless
number of projects from 2008 to 2020 fiscal year. Two main purposes can be derived
from the objectives of these projects. The first is for urban development. Another is for
the operation and maintenance tasks. Most of the projects are for urban development

projects, which are meant to serve as the study's unit of analysis.

The study's data from the fiscal year 2008 to 2020 shows that there were 589 urban
infrastructure development projects in progress specifically across the city (see Figure
9, Table 4). Following the analysis, the Drainage and Sewerage Department held most of
the development projects each fiscal year. There had been 317 projects of drainage

and flood control. Both minor and large-scale development projects were undertaken.
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Figure 9: Number of urban development projects from the fiscal year 2008 to 2020
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Table 4: Number of location-specific projects provided by four departments of the

BMA (operation and maintenance - urban development projects)

Number of Location-Specific Projects Provided by Four Departments of The BMA

The Public Works Department The Drainage and Sewerage Department | The Traffic and Transportation Department The Environment Department
Fiscal year Operation and  Urban development Operation and Urban development| Operation and Urban development| Operation and Urban development
maintenance  and enhancement maintenance and enhancement maintenance and enhancement maintenance and enhancement
2008 3 7 5 31 2 2 8 8
2010 6 23 3 39 3 5 8 10
2012 " " 6 72 3 5 11 7
2014 " 33 8 59 3 12 17 8
2016 9 27 7 68 3 5 16 6
2018 6 33 6 15 2 1 15 2
2020 1 32 7 33 2 28 22 7
The total number of projects for The total number of projects for urban
operation and maintenance 204 (projects) development and enhancement 589 (projects)

*The budgets used in the calculations are based on location-specific projects in 50 Bangkok districts.

** The four departments of the BMA are as follows: Public Works, Drainage and Sewerage, Traffic and Transportation, and Environment.

Many projects were completed in a single fiscal year. At the same time, there were some
continuation projects that required out-year funding. In each of the 50 administrative
districts, there are a significant number of development projects scattered across them.
Investments in these projects often spanned Bangkok's whole geographic area during
certain fiscal years. However, development projects in certain places were halted for
some years. Although there has been no consistent increase in the number of
development projects provided, there was an average increase in project values of

41.55 percent (see Table 5).
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Table 5: Total expenditures on infrastructure projects provided by four departments of

the BMA (operation and maintenance - urban development projects)

Total expenditures on infrastructure projects provided by four departments of the BMA

Fiscal Year Total of the four departments’ change (%) Total of the four departments’ change (%)
operation and maintenance expenditures urban development expenditures

2008 2,581,263,099.99 1,239,993,466.57

2010 2,129,025,999.98 -17.52 1,794,137,599.99 44.69

2012 2,639,179,600.00 23.96 1,959,884,864.99 9.24

2014 3,057,912,651.98 16.87 3,641,210,070.97 85.79

2016 5,779,447,759.24 89.00 6,401,026,616.70 75.79

2018 5,847,225,100.04 117 5,507,032,398.96 -13.97

2020 5,304,950,468.00 -9.27 8,137,309,126.62 47.76
Average Increase 17.20 Average Increase 41.55

*The budgets used in the calculations are based on location-specific projects in 50 Bangkok districts.

** The four departments of the BMA are as follows: Public Works, Drainage and Sewerage, Traffic and Transportation, and Environment.

In any case, it can be noted that the BMA intends to spend its funds on operations and
maintenance no less than urban development. The construction of public buildings,
such as BMA City Hall 2 and a district office in Din Daeng, the operation of the solid
waste disposal system, and the operation of the Bangkok Mass Transit System (BTS)
were all included in the operation and maintenance projects, which is why in some fiscal
years the expenditures for operation and maintenance appeared to be higher than those
for urban development. The BTS project accounts for the majority of the Traffic and
Transportation Department's operation expenses. Since this mass transit project is
marketable and requires extensive capital, a special purpose corporation, Bangkok
Mass Transit System Corporation Limited (BTSC), was established from the start.
Tanayong Public Company Limited and the BMA inked a concession agreement to
develop, operate, and transfer an elevated mass transit train system on two routes in
Central Bangkok (Tangkitsiri & Ogunlana, 2004). Therefore, the BMA must unavoidably

share in this operational burden.
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As mentioned in the beginning, the BMA pursued various projects in one fiscal year,
both small and large-scale. Whether it is the development of a flood protection system,
the upgrading of various roads, the investment projects enabling access to mass transit,
or the waste management systems. The study's findings are broken down by each
department's issues on investment in urban development projects to make them simpler
to understand, beginning with the Public Works Department and progressing to the

Drainage and Sewerage, Traffic and Transportation, and Environment Department.

The Public Works Department

The BMA's Public Works Department handles some construction projects, including
road networks, bridges, and public buildings, along with restoration and maintenance.
Another duty is to inspect, analyze, and supervise the quality of construction materials. It
also monitors and advises on building permits in Bangkok for construction, alteration,
demolition, relocation, usage, or change of use. The department established its vision to
be the leading organization in the development of adequate and effective infrastructure
in addition to managing the city to be well-ordered, beautiful, convenient, and safe for

people to live in.

Since 2008, the Public Works Department has offered more than 166 projects. Road
construction and improvement projects accounted for the majority of the projects. Most
of the development projects were concentrated in the city's low-density areas. The
eastern side of Bangkok received a large number of development projects, as well as
expenditures. Figure 10 illustrates the Public Works Department's development project

expenses from the fiscal year 2008 to 2020.
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Figure 10: Total development project values of the Public Works Department from the

fiscal year 2008 to 2020 (THB)

One of the key projects was the construction of a new road connecting Srinakarin to
Rom Khlao Road. This was a long-term commitment project that appeared in budget
documents from the fiscal years 2014 to 2018. This road network connects at least three
districts: Bang Kapi, Saphan Sung, and Lat Krabang. The project's purpose was to
reduce traffic congestion and provide access to minor routes. Aside from road work,
there were construction projects for several BMA hospitals and community health clinics
from the fiscal year 2014. Certain urban health facility constructions were also seen in

the city's suburbs.

The Drainage and Sewerage Department

The majority of disasters that take place in Bangkok are sudden events, like floods
brought on by a city's incapacity to drain water during the rainy season. Additionally,
some threats gradually increase, such as coastal erosion and land subsidence,
however, their effects are widespread. In particular, the 2011 flood chaos forced the
BMA to emphasize lowering the dangers from floods and coastal erosion. As a result,

preventing flooding in the Bangkok region fall under the purview of the Drainage and
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Sewerage Department. The department is also in charge of managing operations to
ensure that water quality is within the standard and providing for the maintenance of

various drainage systems.

This department provided the greatest amount of urban development projects. There
were more than 317 development projects in the previous years, the majority of which
involved the construction of reinforced concrete floodgates and dams, as well as large-
scale projects including drainage system facilities, pumping stations, and drainage
tunnels. The locations of the projects are often found along Bangkok's canal banks,
which are mostly placed to the east of the Chao Phraya River. Most of the time, a district
with several canals occasionally acquired more than one project each year, resulting in
a significant portion of the cost being concentrated in one place. Figure 11 below shows
the development project expenses of the Drainage and Sewerage Department from the

fiscal year 2008 to 2020.
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Figure 11: Total development project values of the Drainage and Sewerage

Department from the fiscal year 2008 to 2020 (THB)
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The Drainage and Sewerage Department's urban development projects took a
significant share of the investment expenditure budget each year. This is due to the fact
that, in comparison to the other three departments, this department delivered the most
projects each year. Each year, the growth in development costs has increased
significantly, on average by 113.71 percent. Additionally, in contrast to the Public Works
Department, the distribution of the development project provided by the Drainage and

Sewerage Department did not cluster only in the low-density area.

The Traffic and Transportation Department

The Traffic and Transportation Department is in charge of conducting research, surveys,
and gathering data on traffic and transportation in order to assess, plan, and create
Bangkok's transportation and traffic systems. To improve people's quality of life, the
department set the goal of creating a range of transportation networks and developing

technologies for security systems.

There have been around 58 development projects since 2008, according to budget
documents. The majority of the projects involved creating facilities to make it easier for
people to access the BTS, undergrounding utility lines, and—most importantly—
installing closed-circuit television (CCTV) systems throughout the city. In certain ways,
the development project's budget was not as large as that of other departments. Yet, the
Traffic and Transportation Department's development projects aimed to cover the area
of 50 BMA districts. Figure 12 represents the Traffic and Transportation Department's

development expenses since 2008.
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Figure 12: Total development project values of the Traffic and Transportation

Department from the fiscal year 2008 to 2020 (THB)

In the budget documents for the fiscal years 2012, 2014, and 2020, there were listings of
CCTV upgrading and installation projects. The investment for this development was split
across the 50 BMA districts. By installing CCTV, the community's high-risk areas were to
be made safer. The building of the Sky Walk and Park & Ride, which were flyovers and
parking lots designed to enable access to the BTS, was done to support access to
public transit network services. This project was originally mentioned in 2010 and then
again in documents from 2014 through 2020. Sky Walk intended to provide better
alternatives to Bangkok's notoriously dangerous sidewalks for pedestrian travel. Park &
Ride facilities, on the other hand, are parking lots with connections to public
transportation, enabling commuters and those who want to travel into cities to park their

cars and then transfer to a bus or rail system for the remainder of their trip.

A BMA strategist, Interviewee C, stated that "it is reasonable that the spatial distribution
patterns of the Traffic and Transportation appear like this." There have been several

investments in the city's transit system, however, those projects have not been funded
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by BMA. The Ministry of Transport, in collaboration with several coalitions, is responsible

for the majority of transit system projects.

The Environment Department

The Environmental Department's core responsibilities, in addition to ordinary operations,
include waste and sewage management, garbage disposal, air and noise pollution
control, and park operations. The challenge in addressing the Environmental
Department's spatial distribution pattern is that, in the case of waste management and
trash disposal, there is not just one district area that benefits from this action. Indeed, all
Bangkok district regions benefit from the investment in waste management. As a reason,

only this figure displays the significant place of the garbage-eradication factories (see

Figure 13).
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Figure 13: Total development project values of the Environment Department from the

fiscal year 2008 to 2020 (THB)

The three main garbage-eradication factories are in Pra Wet, Sai Mai, and Nong Khaem.
As there have been certain attempts to advance waste disposal technology, their
development expenses have increased over time. But the department has not made a

considerable input commitment to the development of the park. Since 2008, very few



43

parks have been constructed and upgraded in some low-density areas of the city. There
was a significant disparity in investment between park development and waste
management. Approximately 432 million Baht went into the building of the park, while
roughly 2.19 billion Baht went toward the improvement of the waste management

system.

Interviewee C also remarked that "if the BMA provides more parks, the pattern will be
drastically changed." The Environment Department's budget has been so high in recent
years because the BMA has full responsibility for waste management, while "there is no
Ministry of Waste Management that can support the BMA with garbage and wastewater

disposal." As a result, the BMA has absolute authority for the city's sanitation.

Statistical insights

— the association of urbanization factors and the development projects

Multiple linear regression is in use to conduct the statistical analysis to answer research
question number 2: What factors are influencing the spatial distribution of such

infrastructure investment projects?

A. Y1: Do the population shift and the housing increase of 50 BMA districts affect
the expansion of the number of BMA’s infrastructure development projects?

Hypothesis A is that:

HO: The population shift and the housing increase in 50 BMA districts do not affect

the expansion of the number of BMA'’s infrastructure development projects.

H1: The population shift and the housing increase in 50 BMA districts positively

affect the expansion of the number of BMA’s infrastructure development projects.

Y1 variable = the expansion
of the number of BMA’s

| infrastructure development
projects

X variables
X1: Housing growth
X2: Population growth
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The general form of equation A to predict the expansion of the number of BMA’s
infrastructure development projects (Y1) from the population shift (X1), and the

housing increase (X2) is:

Predicted Y1 = 199.690 + (1.809 x X1) + (0.002 x X2)

.. A multiple regression was run to predict Y1 from X1 and X2. These variables did
not statistically significantly predict the expansion of the number of BMA’s
infrastructure development projects (Y1), F(2, 47) = 0.422, p-value > 0.05, R Square
= 0.18. Both variables were not statistically significant to the prediction, with p-

values > 0.05.

In this case, it fails to reject the null hypothesis (HO) at the 5 percent significance
level. There contains insufficient evidence to conclude that the population shift and
housing growth cause an increase in the number of infrastructure development

projects undertaken by the BMA.

B. Y2: Do the population shift and the housing increase of 50 BMA districts affect
the changes in the values of BMA's infrastructure development projects?

Hypothesis B is that:

HO: The population shift and the housing increase in 50 BMA districts do not affect

the changes in the values of BMA’s infrastructure development projects.

H2: The population shift and the housing increase in 50 BMA districts positively

affect the changes in the values of BMA'’s infrastructure development projects.

Y2 variable = changes in the
values of BMA's
infrastructure development
projects

X variables
X1: Housing growth
X2: Population growth
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The general form of equation B to predict the changes in the values of BMA’s
infrastructure development projects (Y2) from the population shift (X1), and the

housing increase (X2) is:

Predicted Y2 = 3562.034 + (83.898 x X1) - (0.011 x X2)

.. A multiple regression was run to predict Y2 from X1 and X2. These variables did
not statistically significantly predict the expansion of the number of BMA’s
infrastructure development projects (Y2), F(2, 47) = 0.613, p-value > 0.05, R Square
= 0.025. Both variables were not statistically significant to the prediction, with p-

values > 0.05.

Again, the test result fails to reject the null hypothesis (HO) at the 5 percent
significance level. There is not enough evidence to support the claim that the
population shift and housing growth raise the value of the BMA's infrastructure
development projects. It can be concluded that although the BMA intends to
increase the investment in urban development projects, neither population shift nor
housing growth isthe factor that causes the rise in the number of urban

development projects and their values.

BMA long-term development plans the guideline to follow

— did the proposed urban development projects link to the BMA Development Plan?
As Bangkok city's population changes and housing increase are no longer contributing
factors to urban development projects, the BMA development plan is brought into the
analysis to assess if it is a contributing factor to the urban development project or not.
This section describes the connection between the BMA Development Plan and the
urban development projects proposed by the four departments: the Public Work

Department, the Drainage and Sewage Department, the Traffic and Transportation
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Department, and the Environment Department. It explains how the Development Plan

affects the urban development project each year.

Within the selected timeframe of the study, 2008-2020, the BMA had formulated two
grand long-term development plans. The first long-term development plan of the BMA
was conducted around 2007, namely the BMA 12-year Development Plan (2007-220).
Later in 2013, another development plan was introduced, and the term was extended to
20 years (2013-2032). The 20-year Development Plan for Bangkok Metropolis went
through complicated processes of plan formulation. The academics, BMA planning
officers, BMA technical officials, and district office representatives convened the
workshops to assess Bangkok City's 2032 vision. As the BMA claimed, this 20-year
Development Plan would serve as a key factor in propelling Bangkok to become Asia's
leading capital. The basic idea of both versions of the development plan is to strengthen
Bangkok's competitiveness among Asian nations; yet there are some variations in

details.

Putting the BMA’s 12-year Development plan in action — How did the urban development
projects respond to the first issue of the long-term plan?

The national government's "metropolis” development strategy was in place back in
2007. At that time, the development of Bangkok city was just one aspect of national
policies. Various developments in the province's neighboring provinces were expanded
such as a government's mega project of constructing the Chaeng Watthana
Government Complex. There was a rise in real estate developments. Numerous housing
projects were launched in the provinces close to Bangkok and its suburbs. Due to their
impact, both locals and those who moved to Bangkok for employment have increased
the demand for housing and are looking for affordable accommodation. Since the
housing prices of the inner and middle of Bangkok are high, it was causing more houses
to be moved to the suburbs or nearby provinces. The shared connection between

Bangkok and the surrounding area was thus established by this movement.
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The BMA then made an effort to increase its economic ties to the neighborhood and
position itself as the center of the metropolis. The BMA hoped that Bangkok could have
the potential to be an economic, commerce, and service hub for Southeast Asia on both
a national and regional scale. While also being concerned with sustainability, the BMA
worked to establish a safe atmosphere for its habitats. This vision was presented
through three primary concepts: "Gateway-Green- and Good Life." Being the 'Gateway'
meant being the center of connectivity between many locations with varying settings.
Connectivity included not just physical aspects such as road networks and
telecommunication systems, but also the exchange of know-how, technology,
information, and people resources. Being 'Green' meant improving the city's natural
environment while also coupled with production and trade, services with high
competitiveness. Lastly, because human resources were a key component of urban
development, having a ‘Good Life’ meant promoting people's good quality of life. The
BMA realized how important it was for the city and its citizens to be clean, convenient,

beautiful, and safe.

Based on the three key concepts mentioned, this development plan suggested the
guidelines for the BMA's infrastructure provision. First, Bangkok would be developed as
a regional transportation and communication hub. The BMA intended to establish a
transportation system and public utilities that supported convenience, economizing, and
economical and strong connectivity. Second, the plan stipulated that Bangkok be
designated as a "Green City." The BMA sought to conserve and restore the city's natural
environment in two ways: to tackle existing problems by improving and restoring the
deteriorating natural environment to good condition and to prevent future problems.
Finally, the plan recommended that in order to improve the city's citizens' quality of life,
the city should be developed into a "beautiful, lively, and convenient city" by creating the
necessary infrastructure to support a vibrant neighborhood. This would enable diverse

economic activities to run properly and efficiently. Bangkok should therefore be a lively
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urban community that sought to be appropriate to the nature of each activity 24 hours a

day.

Scoping into the investment projects in urban development in the specific location from
2010 to 2012, certain development projects were begun to spread around the city. Road
network construction and renovation projects were carried out in eastern Bangkok, as
well as in parts of southern and western Bangkok. During this time, road construction
projects attempted to connect several areas through shared networks. The construction
projects also sought to enhance connectivity with Bangkok's bordering provinces. Along
with several projects to protect the flood protection system, two drainage tunnels were
built. Northern, central, and southern Bangkok received the majority of the drainage
system and flood protection utilities, with certain locations in the south-western area. In
2012, 50 administration districts had CCTV installation projects underway. At the time,
the BMA made significant investments in city sanitation projects. Projects were planned
to enhance the performance of the three main garbage-eradication facilities owned by
the BMA. However, only a small number of parks were being built during the day. The

Environment Department only offered around five projects for building parks.

Of certain road network construction provided by the Public Works Department, which
facilitated neighborhood connectivity, the development projects also tended to adhere
to the ‘Gateway’ idea. Additionally, as there were significant development projects in the
strengthening of the drainage system and flood protection, urban development projects
tended to offer ‘Green’ conditions. The Drainage and Sewerage Department set the
expenditure budgets for development projects in the amount of 2 billion Thai Baht in the
fiscal years 2010 and 2012. In this view, being ‘Green’ was intended to mean merely
preventing flooding rather than being environmentally conscious by creating more eco-
friendly community spaces for aesthetic and recreational purposes. The idea of having a
"Good Life" was quite subjective to measure. All the proposed urban development

projects possibly improved the living conditions of city residents, as the provision of
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infrastructure has resulted in an increase in living standards. For instance, investment in
city sanitation projects, in particular, helped keep the city clean while also bringing

some visual quality to the city.

BMA'’s 20-year Development Plan — Was the long-term plan still being fulfilled by the
BMA urban development projects?
In January 2013 the BMA announced the application of a 20-year Development Plan for
Bangkok Metropolis More detail on the suggested strategies for the BMA to achieve its
vision of Bangkok in 2032 was added to this development plan. The BMA set the vision
that "Bangkok is hoped to become the Capital of Asia as Bangkok: Vibrant of Asia in the
next 20 years". The development plan was divided into four five-year phases based on
the priority of the actions to implement the strategy. Bangkok would have been a safe
city throughout the initial five-year phase. Also, Bangkok would develop into a
convenient, cost-effective, and environmental-friendly city ten years after it first began.
The BMA defined seven sub-dimensions of the vision, which were relevant to the
strategic concerns and the objectives that had to be met. The seven sub-dimensions
comprised:
1) Bangkok as a safe city; by 2032, the BMA hopes to be free of pollution by
providing decent sanitation, clean air, and appropriate rubbish management.
Second, there will be no crime or drugs in the city. The third requirement is to
be accident-free. The fourth goal is to be free of disaster. Fifth, all BMA
public buildings will have met safety criteria by 2032. Eventually, Bangkok

inhabitants' food will be safe, and the city will be free of urban illnesses.

2) Bangkok as a green and convenient city; the BMA aims to have a pleasant
streetscape that provides more convenience and a higher standard of living
by relocating overhanging electricity and telephone cables to underground
conduits. In addition, the BMA intends to provide more green spaces. Green

spaces must be spread all around the city. By 2032, it is expected that all
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public transit systems will be fully functional, reasonably priced, and offer a

variety of commute options.

Bangkok as a city for all; primarily, social welfare, utilities, and basic facilities
shall be made available to the elderly, the disabled, and the disadvantaged
so that they can live decently. In addition to having greater work
opportunities, individuals who are struggling economically and informal
workers will also be guaranteed the minimum wage and given access to low-
interest loans to help them support their life. Thirdly, the BMA intends to
guarantee that all schools under its control in all districts would be able to
offer a comprehensive basic education with curricula tailored to the needs of
Bangkok. Lastly, Bangkok is seen as Asia's premier metropolis where all
households learn to value the distinctiveness of their family's way of life and

transmit it to future generations while respecting cultural variety.

Bangkok as a compact city; it is planned for orderly urban growth and
effective use of resources. Moreover, the BMA expects that residents will be
able to commute from their homes to workplaces within a five-kilometer
radius in 30 minutes. At least 20 sub-centers or minor towns, each with all
the necessary economic, social, and educational support elements and
capacity for 15 million people, will be located within Bangkok and its

surrounding areas.

Bangkok as a democratic city; the BMA attempts to form a special
administrative unit to take responsibility for the city's utility operations. The
BMA also plans to set up district councils, a council of Bangkok citizens, and
a participatory budgeting system. Additionally, the BMA wants to become
more decentralized. Moreover, the BMA expects that the citizens would be

willing to join and develop a platform to monitor the progress of the Bangkok
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2032 vision and have trust in the honesty of BMA officers and those working

in political positions.

6) Bangkok as an economic and learning center; the city is projected to be one
of Asia's top five commercial, economic, investment, cultural, and convention
centers by 2032. The city will progressively transition from an industrial city
based on low-wage labor to a city focused on the service sector to add value
to the city's economy and become an investment hub. The city is also
intended to serve as a tourist destination, attracting visitors from around the
world. The GDP of Bangkok is expected to be at least 10% generated by the

tourism sector.

7) Management Strategies; the BMA seeks to amend the laws to respond to the
altering settings, as well as planning and assessment, human resource
management, finance and budget, and information technology for the

administrative tasks.

Since the BMA hoped to achieve its targets in the first and second phases of the
implementation of the strategy, the number of urban development projects and their
values have also increased from 2014 to 2020. As above mentioned, Bangkok was
supposed to be a safe city by 2017 and convenient, cost-effective, and environmental-
friendly by the end of the next five-year phase. According to the available action plans of
the BMA four Department, which were the subject of the research’s investigation, the 20-
year Development Plan was adopted by each of these departments to be implemented.
Investments in urban development projects were determined to answer to the sub-
dimensions of vision statements1 to 3, which are to be a safe city, a green and

convenient city, and a city for all.
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During the fiscal years 2014 to 2016, the Drainage and Sewerage Department delivered
about 200 development projects in specific areas worth around 5.8 billion Thai Baht.
Most of the projects involved adding equipment for flood protection and improving
drainage capacity. There were still a lot of ongoing projects in the city's northern,
central, and southern zones, as well as a few efforts to increase drainage capacity in the
western (Thonburi) districts. Construction and renovation projects involving the road
network were underway in the eastern zone. Many of them are continuation projects from
2014 to 2016. In addition to building roads and bridges back then, the Public Works
Department also worked on projects to build hospitals and health services centers. The
installation of the CCTV in all 50 administrative districts was continued in 2014 as it had
been in 2012. Construction of the Sky Walk and Park & Ride, the flyovers and parking
lots which were intended to facilitate access to BTS services, was also conducted by the
Traffic and Transportation Department. At that time, the Environmental Department
constructed six parks in the suburbs. Compared to 2010 to 2012, fewer development

projects are being undertaken to improve the garbage management system.

The patterns of investments in urban development beginning later in 2018 through 2020,
the second phase of the 20-year Development Plan, were remarkably consistent with
earlier years. As was previously mentioned, there was a slight decline in the number of
development projects in 2018. The values of the expenditure budget did not, however,
change significantly at that time. The continuation of road construction projects from
2014 in the eastern districts received a considerable amount of financing in 2018. The
construction of the geriatric hospital in Bang Khunthain was another specific initiative to
promote urban health. A number of new development projects were begun by the Public
Works Department in 2020 in parts of central and western Bangkok. Several drainage
tunnels were built practically across the city, as well as a flood prevention system. Once
more, in 2020, the BMA provided the citywide installation of CCTV. In 2018, there was no
investment made to construct parks. Only four park development and improvement

projects were undertaken in 2020.
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The BMA scored well in terms of urban infrastructure provision, reaching the safe city
target of its first phase of development. However, the BMA likely focused on developing
the city to be safe rather than convenient, cost-effective, and environmental-friendly as it
entered the second phase of development. Indeed, there were a limited number of
projects that supported Bangkok's environmental-friendly position. Many of the
investment projects that were set were extensions of those from the preceding year. The
BMA's urban development in some way remained in the same district. There have barely
been any development projects that promote green spaces in the central part of the city,

which is the hub of economic activity.

Interviewee E, the urban planner, stated that the reason why there were so few
infrastructure development projects was that "the land cost in the inner part of Bangkok
is too high, and it is difficult for the BMA to reclaim the land back." Additionally, he said,
"In fact, there are still a lot of vacant sites in the city center that need to be developed."
He also mentioned that the BMA has a limited budget to spend on infrastructure projects
and that in recent years, the most of infrastructure development projects had been

carried out in the suburbs since they required less financing.
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District-level Development — Distribution pattern of the BMA 50 district offices

Each district has a district office that is a part of the BMA administrative body. Typically,
the district offices have the authority to provide basic public services and facilities, such
as administration tasks, registration, provision of small-scale public utilities,
management of waterways and drainage channels, supervision of educational
institutions, and public healthcare. According to the budget documents, the budget
distributed to 50-district offices, district-level budgets rose gradually with a 5.29 percent
average raise throughout the fiscal year 2008 to 2020, and yet there were minor blips of

increase during that time frame (see Table 6).

Table 6: Change in total budget distributed to BMA district offices (the fiscal year
2008-2020)

Change in total budget distributed to BMA district offices (fiscal year 2008-2020)

Total Budget Distributed to the
Fiscal Year Change (%)
BMA 50 District Offices (THB)

2008 14,099,875,900

2010 15,110,129,000 7.16
2012 16,742,390,000 10.80
2014 18,634,310,400 11.30
2016 18,180,124,500 -2.44
2018 18,016,104,840 -0.90
2020 19,063,619,342 581

Average Increase 5.29

The allocation of the expenditure budget of the district offices was arranged according
to their routine tasks. According to GIS-based statistics, a significant portion of the

budget is allocated to low-density areas, most of which are in eastern Bangkok and a
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few areas in the west. The annual budget distributed to 50 district offices from 2008

through 2020 is shown in Figure 14 as an allocation.

2008 - 2012

2014 - 2018

2020

Figure 14: The fiscal year 2008-2020: annual budget distributed to 50 district offices
(THB)

The size of each administration district could be one of the significant factors influencing
the expenditure allocation, as districts in western and eastern Bangkok are larger than
districts in central and southern Bangkok. According to Interviewee B, the former
administrative chief of the BMA district office, the size of the 50 BMA administrative
districts fluctuates since Bangkok's administrative districts have been divided for long
ago when Bangkok did not have a significant population. It is evident that the inner
district of Bangkok, which contains historical sites such as Phra Nakhon,
Samphanthawong, and Pom Prap Sattru Phai, has a limited area of responsibility. In

contrast to the suburbs, agricultural purposes are the origin of land uses.

Each year, a few projects were also carried out at the district level. These district-level

projects were making a contribution to the construction and improvement of bridges,
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schools, some district offices, and flood protection systems on a limited scale within the
district's boundaries. This statement was confirmed by Interviewee B. He mentioned that
the district office budgeting criterion is area-based because what the district offices
undertake is limited to their district boundaries. Compared to the projects offered by the
BMA key departments, each of these projects was smaller in scope and demanded a
lower amount of budget. He also stated that the authorities of the BMA department and
the district offices were established differently by legislation, resulting in spatial
distribution patterns of infrastructure investment expenditures that differ between the
department-level and district-level offices. Figure 15 shows the total number of projects

completed by district offices since 2008.

Total Number of District-Level Projects from Fiscal Year 2008-2020
1-2 . 6-7

2-3 - -8
3-4 . 8-
m 4-5 . 10-12
N 5-6 . 2-14

Figure 15: Total number of district-level projects from the fiscal year 2008 to 2020

Interviewee A, a BMA Bureau of Budget official, shared the same viewpoint as
Interviewee B. She explained that the allocation criterion was based on the BMA's
admirative structure. As a result, the patterns of infrastructure investment expenditures'

spatial distribution vary between district-level offices and departments.

Interviewee D, a member of the Bangkok Metropolitan Council, confirmed that the

district office can only carry out small-scale development projects like repaving a few
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side streets. He stated, "The district office cannot address this issue when it comes to
the larger-scale projects like the restoration of the drainage ditches or the main
roadways that pass across the city.” According to him, the district office is required to
present the district development plan to the BMA Bureau of Budget each year. The
formation of the district plan includes the participation of the community leader, a
community committee, BMC member, and district office officials.

Statistical insights

— addressing the factors statistically contributing to the district offices expenditure
budget allocation

Two out of four interviewees disagree that the number of the registered population and
area size are variables influencing the allocation of district office budgets. As a result,
multiple linear regression is used to conduct a statistical test to confirm the answer of

which factors influence the allocation of district office expenditures.

C. What factors are influencing the expenditure budget allocation of the district
offices?

Hypothesis C is that:

HO: There is no association between the annual budget distributed to each district

office and area size of each district, number of households, number of populations,

and the total revenues of each district

H3: There is an association between the annual budget distributed to each district
office and area size of each district, number of households, number of populations,

and the total collected revenues of each district

X variables
X1: area size of each district (sgq.m) Y variable = the annual
X2: number of households budget distributed to each
X3: number of populations district office
X4: the total revenues of each district
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The statistical analysis was repeated from the fiscal year 2008 to 2020 numerical
data. For example, to analyze the fiscal year 2016 data, the general form of equation
C to predict the annual budget distributed to each district office (Y3) from the area
size of each district (X1), number of households (X2), number of populations (X3),

and the total revenues of each district (X4) is:

Predicted Y3 (f.y.2016) = 166167386 + (662634.093 x X1) + (705.104 x X2) +
(1102.272 x X3) + (0.043 x X4)

. A multiple regression was run to predict Y3 from X1, X2, X3, and X4. These
variables statistically significantly correlate annual budget distributed to each district
office (Y3), F(4, 45) = 18.009, p-value < 0.05, R Square = 0.616. Only X1 and X3

variables were statistically significant to the prediction, with p-values < 0.05.

The test result rejects the null hypothesis (HO) at the 5 percent significance level. In
other words, changes in population and area sizes, the independent variables, are

related to changes in budget distribution at the district level.

This statistical analysis suggests that, despite certain disparities in revenue
collection in some districts, the revenue factor has no impact on the allocation of
district offices. Interviewee A clarified that the allocation process is not much
influenced by the revenues collected by the district offices. The district offices' only
responsibility is to collect that revenue. The revenue gathered cannot be spent
directly. They must be pooled at the BMA Finance Department. The Finance
Department used that obtained revenues to create an estimate for the following
year's budget blueprint. However, she added that "if an emergency problem
emerges within the district, the district office may request authorization to use their

collected revenues to solve the situation promptly."
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To summarize, this analysis leads to five major findings;

Infrastructure investment does, in fact, support urban expansion. Most of the

expenditures spent each year goes toward the city development projects.

There are wide variations in the spatial patterns of city development and
infrastructure investment. Each department of the BMA has a distinct pattern.
Additionally, the BMA department's spatial patterns for such investment are
different from those of the district offices. The spatial patterns of the
infrastructure development projects reflect the authorities of the BMA
departments and the district offices which are differently established by the

legislation.

There is insufficient data to support the claim that population shift and housing
growth are linked to changes in the quantity and value of BMA infrastructure
development projects. Even if the BMA plans to expand investment in urban
development projects, neither housing growth nor population expansion is the
factor causing an increase in the number of urban development projects nor

their values.

The size of the area in each district and the population are significant elements
determining the distribution of the budget when it comes to the development or

delivery of public services at the district level.

The long-term development plans that were established play a significant role in
setting the direction of investment each year in the overall allocation of
investment in urban development and infrastructure investment projects. The
development plan is typically incorporated into the policy processes by the BMA
departments. Thus, the development plan serves as the primary directive for

determining annual expenditures.
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Chapter 5: Discussion and Conclusion

This study's research results have been presented in detail in earlier chapters. The final
chapter of this study focuses on analyses of the research findings and research

objectives, as well as discussion for future studies.

Understanding the findings in relation to the research objectives
The overall findings of this study are examined and described below under each of the

research objectives, along with a discussion of how they relate to each one.

Objective 1: To analyze the spatial patterns of the infrastructure development projects
provided by the BMA.
a) To indicate the expenditure budget of infrastructure development projects that

emerge in each of the BMA's 50 administrative districts.

The spatial distribution of city development and infrastructure investment varies greatly
between the fiscal years 2008 and 2020. Most of the investments are supporting urban
expansion. The Public Works Department, Drainage and Sewerage Department, Traffic
and Transportation Department, and Environment Department all contributed to the
development of more than 580 urban infrastructure projects spread throughout 50
administrative districts.

» The low-density areas of the city, particularly the eastern part, were where the
Public Works Department concentrated the urban development projects.

+ Development projects of the Drainage and Sewerage Department were
frequently gathered along Bangkok's canal banks, which are largely located
east of the Chao Phraya River.

+ The Traffic and Transportation Department's investments in city development
were divided across the 50 BMA districts based on the department's

responsibility of assuring the city’s safety.
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« The three main garbage-eradication factories were the key locations of the

Environment Department's development projects.

For the district-level development, the district offices' distribution of the expenditure
budget was set up in keeping with their routine works of providing basic public services
and small-scale public utilities. A sizeable amount of the budget, according to the study,
was allocated to low-density areas, the majority of which are located in eastern Bangkok
and a few others in the west. Additionally, a few projects were undertaken at the district
level. These district-level projects were helping to construct and upgrade some facilities
on a small scale inside the district's boundaries. Each of these projects had a smaller
range and required less financing than the projects provided by the BMA major
departments. In fact, the spatial patterns of the infrastructure development projects
reflect the authority of the BMA departments and the district offices, which are formed

differently by the legislation.

Objective 2: To examine the reasons and factors influencing the spatial allocation

patterns.

A key factor influencing the allocation patterns is the development plan. The annual
allocation of funds for projects involving infrastructure and urban development is
significantly influenced by a long-term development plan. The plan is used as a
guideline for city development. In most cases, the BMA departments include the
development plan in the policy-making processes. In most cases, the BMA departments
include the development plan in the policy-making processes. As a result, the

development plan acts as the main framework for determining annual spending.

The geographical size and population of each district are also determining the
distribution of the budget of the district offices. The statistical assessment shows that

there is evidence to support the claim that changes in the independent variables of
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population and area sizes are associated with changes in the distribution of budgets at

the district level.

Discussion

As complicated as the study procedure appears to be, it does raise some issues.

Various considerations must be made. The following statement may be of interest for

future research.

The actual figure of BMA residents is difficult to determine. There are a huge
number of unregistered residents. In some aspects, the changes in the number
and values of BMA’s infrastructure development projects are possibly related to

the shift in the entire population, including both the registered and unregistered.

The city is making a concerted effort to thrive, and investment in infrastructure
and public utilities is one option for attracting a large number of people to reside
there. In any event, the BMA is still planning the city as a whole to address
issues that affect the majority of the citizens, such as terrible traffic conditions
and flooding. Indeed, solutions to these issues benefit all inhabitants, not just

those who have registered.

The BMA did well to meet some of the plan's objectives based on the proposed
development plan. Even yet, there are several components that BMA hardly
accomplishes. Although the provision of green areas is indicated in the
development plan, the study shows that the BMA hardly worked on
environmental protection. There were only a few projects that backed Bangkok's
environmentally friendly stance. There were a limited number of projects that
supported Bangkok's environmental-friendly position. Development projects that
encourage environmental protection are few and far between, particularly in the

city's central business district.
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The BMA's suggested development strategy is rather broad. The vision of
becoming Asia's leading capital is such a big one. The plan's sub-dimensions
include practically every element, so whatever development project emerges will
be aligned with the plan. However, as a result, there is no clear direction for
urban expansion and city development. The expansion branched out in various

directions. There appear to be no explicit shared development goals.

Previous investments in Bangkok's infrastructure lacked the dimension of
advanced technology and digitalization. As of now, digitalization is a global
megatrend and an economic development factor. The digital economy is the
world's most vital engine of innovation, competitiveness, and economic growth
(Kravchenko et al., 2019). To become Asia's leading capital, technological
innovation is required. However, in recent years, the BMA has frequently given
"housekeeping" projects rather than technology development. It indicates that
the BMA lacks a strategic approach to city development to respond to the fast-

changing environment.

Also, because the BMA's budgeting method is so complicated. Before going
through the adoption procedure, the annual expenditure budget must be
prepared in advance. As a result, the expenditure each year is not as adaptable
to shifting conditions. According to interviewee B, "since the budget list was
defined in advance, there are some complications to respond to changing
technology, although there is some flexibility for readjustment but not very

much."

In actuality, Bangkok is a diverse metropolis. The city's residents come from
various backgrounds and have varying social statuses. Urban poverty is one
challenge. According to the previous study, most low-income persons or slum

dwellers have adequate access to public infrastructure and are satisfied with the
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city's services. However, due to a lack of access to public services like water
and electricity, as well as a poor level of safety and security in life, their living
form has changed (Denpaiboon et al., 2019). This demonstrates that, while the
BMA strives to provide such infrastructure on a requirement, there are still some

gaps that must be addressed.

The BMA has got a huge backlog of city development to do. These listed issues are
such challenges that offer greater room to investigate and remedy these shortcomings.
It would be preferable if the BMA started to adjust to its shifting environment. The BMA
should be more strategic. Perhaps certain strict requirements need to be relaxed for the

implementation's flexibility.

The BMA is not, however, the only provider of public infrastructure and utility services.
The city benefits greatly from outside infrastructure facilitators such as the national
government and the private sector. The contribution of the entire city development is
beyond the hand of the BMA. It is feasible that the BMA may adapt in the near future
and act as a facilitator and negotiator so as to avoid taking on financial risk on its own.
The is a potential that the BMA will collaborate with significant organizations to improve
city planning and invest in city infrastructure. Collaboration could assist not only in

resolving city issues but also in delivering better solutions to all urban challenges.
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Conclusion

The BMA's infrastructure investments are for urban expansion. The foundation of the
factor determining annual expenditures is the BMA'’s long-term development plan. The
increase in the number of urban development projects and their values is not a result of
population change or housing growth. The geographical size and number of registered

populations of each district also impact the district-level distribution criteria.

Given that this study may be the first to investigate the underlying causes and
contributing factors of the spatial distribution patterns of budgetary allocation for
infrastructure investment in the Bangkok area, it may possibly be beneficial to BMA
policymakers or the related industry. For urban politics and urban studies, it also
provides a clearer understanding of the BMA city development in major infrastructure
projects. Additionally, it can result in modifications to city plans and strategies like the

comprehensive plan, zoning maps, and BMA regulations.

This study could be seen as an exploratory and investigative endeavor. The findings of
this study may be utilized to inform future inquiries into the BMA's geographic
expenditure patterns. Bangkok City is a fascinating metropolis that needs to be
explored. The city must maximize its potential. Bangkok still has a long way to go before

it can assume leadership of the Asian region.
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Appendix A: Example of development project sorting table

The fiscal Year 2020 — The Public Works Department budgetary data

Development
Budget Location Operation /
no. | Projectlistin Thai Project list in English /
Expenditure Specific Maintenance
Improvement
= Lo General administration in
s lddunslasn
1 public works and traffic X
LALTCUUATAT 101,301,080
system
NULNNNULAzL Tz Public utility planning and
2 X
anansngline coordination 32,748,900
. . Survey, design, and
3 AUATRDANULL BLATNDRTI X
construction 218,440,300
Tasennsnieafranliudlys men Soi Rama 2 Soi 82
4 \ X X
N9LaNR 2 TRE 82 construction project 52,000,000
. . . The construction project of
Tasennsnaaite AUEIITANENT
- & a sports and rehabilitation
AINANUALIRTANARATHUY
. . complex, doctors and
5 NANNUNNY NBNNNLILIALAY X X
. nurse dormitory, and 254,164,370
A1ANTRAATOLUG LNENUA
- . parking lots of Charoen
13eyngeszanineg
Krung Pracharak Hospital
Tasennsniaafraenmsgue The construction project of
6 AUNIN Tidwmmm’mmgmﬁ the health center at X X
L 45,522,000
IAN Wetchakarunrasm Hospital
TAgannsdneifinmwn AauAN
D . . Hiring the supervisory
nsnaaZny Tassnissiaaeng
- consultant to oversee the
7 ATNIUDTUBNTUNT WIBUNN X X
¥ . . construction of Arun 8,671,350
AU - AUATNNENTEAL TN
— Amarin Bridge extension
LeInFasn
Tasannstiutlpenuu dszandan | Pracha Ruam Jai - Mitmaitri
8 X X
la - ouuiinglus? Road improvement project | 158,500,000
Tasenisniaaf1aulfutlaanuudn | Khum Klao Road
9 X X
A" improvement project 429,313,500
10 UAILIANBIANT Building control X
38,605,300
" d’]uﬂfmﬂumiﬁfaﬁ’m Construction control X
52,987,000
. o 34 Phosri Public Health
Tm\inﬁiﬂﬂquuﬂmmi
12 < Service Center construction X X
an819014 34 TWEAT 25,181,200
project
TAsannsnaadnsazniudnuuean | Na Ranong bridge
13 X X
0 FTUB construction project 255,000,000
{Asannsnaasanneaan 51an - Ratchada-Ratchaphruek
14 X X
i’l'ﬂ‘wqm:? underpass construction 170,097,100
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Tasennsniaaf1anlfudlanuy Sam Wa Road
15
A4 improvement project 27,550,000
4 Kanchanaphisek-
TAsennssial@annuunInau
16 | _ Phutthamonthon Sai 2
DLEN -DUUNNTNUNARTE 2 385,000,000
Road connection project
e e Sala Thammasop Road
Tasannsniaafrarfudlgeanuu
B construction - from
17 | AIRNDITHANY AN DUUNNE
“ ae Phutthamonthon Sai 2 to 92,403,800
HOLNAGNE 2 TNDUUNINUN
Thawi Watthana Road
. Public Health Center 3
TAsansnaasng anmAng
18 a 4 Bang Sue construction
AULILITNITANDITUAY 3 UNNTD 60,379,700
project
. Public Health Service
TasennsnaaFe anang
- Y Center 58 Lom-Pimsen
19 AULLTNITAIGITOURT 58 ABH
_ Fakudom construction 15,900,000
~ faau Angan
project
Tasennsnaafianlfudlanun
. L. Elevated road construction
LAZNBAT NN NENTEAL TN
20 . crossing Thavon Thawatch
LENDIITRITLUASOUU DRLTIN 30,000,000
and Soi Ramkhamhaeng 24
ATUIN 24
TasennsrnieaFialiulye nuu Samae Dam Road
21 UANAN T29ANOUUNTZINNT 2 construction - from Rama 2
. 5 20,000,000
DNARBNAUNTE Road to Khlong Sanamchai
Road construction project
{AsannsAnafeanuUALLAREY along Khlong Bang Khen
22 | 1N deNauuANNASER connecting Vibhavadi
N _ 31,000,000
Aunuunnalabu Rangsit Road and
Phaholyothin Road
e e Terd Rachan Road
Tasannsnieafrarfutlye nuu
- . - Sta.2+935 to
23 | WAITU Sta.2+935 NNnUY
- Cherdwutthakat Road 15,000,000
LTARINIA
construction project
Tasensufutlpenansani Thani Nopparat Building of
24 | uwsmd Ana1dnnng the BMA City Hall 2 Din
- 50,000,000
NTUNNNUUAT 2 AULAS Daeng adjustment project
Local highway project
TAsennamaviaasiastiv ane connecting Vibhavadi
HANTEUINDUUANIATIAR Rangsit Road with
25 | funuuwwmalesu doeh 1470 Phaholyothin Road, Section
i . 60,000,000
DURINTIATNARN INATNIUTNN 1 from Vibhavadi Rangsit
AABNANANEIY Road to the bridge over the
Khlong Lat Phrao
TAsannannenanssiasiiu anel Local highway project
HANTEWINDUUANA AR connecting Vibhavadi
26 | funuuwwmalesy Gaeh 2 ann Rangsit Road with
60,000,000

denuinuAasaInnig fie

numwineg

Phaholyothin Road, Section

2 from the bridge over the
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Lat Phrao Canal to

Theparak Road

Tsannsfulgauasimun

Din Daeng Elderly Center

27
ARELINIERIBE ALUA improvement project 18,224,000
Construction and
TasansnieaFiarfunlgs ouu improvement project on
28 | 'lusisam da9ann tealumTan Maitri Chit Road, from Soi
= 9 40,000,000
38 1N DUUARBILNT Maitri Chit 38 to Khlong
Kao Road
TasenIssieidion nuunns Phutthamonthon Sai 2 -
29 HOUNAGNE 2 - DUUNNTHUNA Phutthamonthon Sai 3
155,000,000
418 3 connection project
Tasennsnieaf19glaefmiadn | Na Phra Lan Road tunnel
30
AAANUUNUINTEATU construction project 8,000,000
Tasenisriea¥19glaeAmiadn | Maha Raj Road tunnel
31
ADADWUNUITNT construction project 8,000,000
- e Analysis and research
32 | uaAIITiLaziat
works 36,112,730
33 | $udmauazuEunnAu Survey and land map
32,163,800
34 | NUAANTINANT Proprietary right
2,5687,967,610
. Construction and
35 NUNDATINLATY T
maintenance 1,317,433,000
TasensUlfutlpaasniunsesn | Rama 8 Bridge
36
8 improvement project 33,213,000
Tasenistlfudlamnawin oun Pracha Uthit Road sidewalk
lszangiid 19 nauuge improvement project from
37 | afanfegaamngannaviuag Suksawat Road to the end
¥ ) . 34,500,000
NULUATEH)TYTUSUAZLUAY | of Rat Burana and Thung
Gh Khru
. - Bang Chuek Nang Road
Tasennslfutlpanuunnaaen
. improvement project from
PN FIRNDULANSNUNA
38 ~ e 44 Phutthamonthon Sai Road
ane 109nuusialud Aunian 36,762,100
o 1 to the new road Taling
ARG
Chan area
Landscaping project on
Tasennsliudlyaniidiag nuu Phaholyothin Road, from
wualedi 429970 Fuen Lat Phrao Intersection to
39
aanF1alieyaniefuansgl | Victory Monument 38,242,200
uflnanans uaziwaneynln | Chatuchak and Phaya Thai
area
. . The bridge over the Phra
Tasannsdiutlpaasnnudau
40 Khanong canal
ARBINTEIIW 34,698,000
improvement project
TAgan13U§ULl39 DuUMAdIUNS Luang Phaeng Road
41
TR ARBINTTEVNTITN improvement project from 26,439,000
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AABININA (zgmmm
& A
n;wnwumum) WUNLUR

AANTEIN

Khlong Phraya Phet to
Khlong Kalong Lat

Krabang area

Tasenstliulys numadmu -
MaYaunAilen Fasannauunms

NOUNAANE 3 THTREMATRIUN -

Thawi Watthana —
Kanchanaphisek Road
improvement project from

Phutthamonthon Sai 3

42 X X
_ ¥4 Road to Soi Thawi 24,610,000
NITYAUNALEN 30 WUNLIANA
. Watthana -
AU
Kanchanaphisek 30, Thawi
Watthana
Improvement and
Tasenstlfulauaziaiunmas reinforcement project of the
genudnuaaes luiui M | cross-canal bridge in the
42 | fulintevresAudnesfauay | area under the X
. 43,230,000
LYIOUZDUU 3 AIUNRATIUAY responsibility of the Road
Yot Construction and
Renovation Center 3
{ATINNIANLATRILAR Machine procurement
42 | weaasmianaeudnels project Mobile Asphalt 1,000,000 X
(Mobile Asphalt Plant) Plant
1AT9NNIIAMLATRIRARS NN High-pressure washer
42 | ANATRIALNAUGI AAFILY | mounted on a towed trailer | 1,000,000 X
wralaefTianaIngs procurement project
The fiscal Year 2008 — The Drainage and Sewerage Department budgetary data
Operation /
no Budget Location Development /
Project list in Thai Project list in English Maintenanc
Expenditure Specific Improvement
e
i lldunieszing General administration of
1 y 41,286,200 X
U1 drainage
2 | UARENTELUNAN Main system improvement 25,853,000 X
The construction project of
tasannsiaaFiegluedszunesin | a drainage tunnel for
3 ARBNLALLALLATARD Khlong Saen Saep and 125,790,000 X X
AR guNELE Khlong Lat Phrao to the
Chao River
. ¥ The construction project of
Tasenisnaaireuuntlasiuin
e a flood protection line along
4 NIUTHLNUNANTELLAZAAD 78,800,000 X X
. the Chao Phraya River and
UNNaNUaE
Bangkok Noi Canal
. . y The construction project of
Tasensnieaineglussrinenin
o . ¥ a drainage tunnel from
5 andlasinnzduasguaiti 49,210,500 X X

5
LRINTCEN

Bueng Makkasan into the

Chao Phraya River
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{Asensneafeszuuszunaun

The construction project of

a drainage system on

6 nuulﬁ\iffmuﬂﬂmémmmd 58,000,000
Chaengwattana Road to
AAA
Bang Talat Canal
Flood protection line
Tnsensneafruuatlasiiein construction project Along
7 | viou SuudtdInITenTa9ann the Chao Phraya River, from | 16,006,300
AaaY laeanetainingmaed Khlong Ong Ang to
Ratchawong Pier
Flood protection system
{msensneafeszuutfasiuidn | construction project Along
yian TuAaILNNanTaetag the Bangkok Noi canal
8 - . - 12,000,000
AaBRINIATIAUIARUTADIIR between the President
ﬂ_’J?i‘mﬁ?‘ Condo canal to Suwan Khiri
Temple
. The survey, design, and
{A99N1741999 DANULLILAE
s ) y preparation of a master plan
QAN LHULNLNTEUUTELNEUN
9 ¥4 - for the drainage system in 14,200,000
Tuuiian nyﬂ‘ﬂ AULAN LAY
. Phaya Thai, Din Daeng, and
NIBUIN
Huai Khwang Areas
The construction project of
Tasenaneadreuunrlasiuin a flood protection line along
yiauTuudid wezanga9an the Chao Phraya River, from
10 | vinegasedtistieguuiuazdae | Ratchawong Pier to the 1,500,000
@Wﬂfﬂﬂﬂquﬂdﬂﬁﬁqm@ﬁﬁid pumping well and from
\ian Pathum Ganga Temple to
Rong Kue Shrine.
TasenisneafiessuLsyLnan Bungkum East Drainage
LA . 16,700,000
LNNHNAZIUBDN System Construction Project
The construction of the
. 4 reinforced concrete dam
TAssnsnaaZieilioun. 4.6 Lay
. . and the prevention of
fasiunieinmnzaaaIngs
12 ) o3 erosion of Phra Khanong 1,250,000
T‘nud‘ﬁ’mmn@mu@ummz
~ ) Canal from Phra Khanong
Tanstianuumnesn lanenn
Pumping Station to Tang
Rodfai Sai Kao Road
. y The construction project of
{AsensneaZessuLsyLnaun
- - Chik Mitr Mahadh Thai
13 | mAresAndnsumalnanauAaes 1,224,000
B Canal drainage system at
L)%
Khlong Chan
. ¥ The construction project of
{AsensneafeszuLszLnaun
14 o a canal drainage system at 24,000,000
AABNIAGIN
Wat Tuek
Trsensneafreuuatlasiiuein The construction project of
yinuTuARINNATARLTIIIA | a flood prevention line
15 3,300,000

13011714 uarLFaniinaaed

o ey o
JUATL TN

along the Maha Sawat

Canal at Wat Puranawat
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and around the mouth of

Khlong Khun Si Buri Rak

Y
Tasansneafreuunrlasiuin

Y
yinFuuddRINTzEUTI

The construction project of

a flood protection line on

16 2,150,000
o em the Chao Phraya River at
PHIUINNAUUD
Wat Phakininat community
. e The construction project of
Tasansiaadauuaiiaaniuun
e % - a flood protection line along
NANTHUNUNRNTEZLUTIANUY
17 — a e the Chao Phraya River in 3,250,000
TaanenunaAssrneinseaiala
- the area of Siriraj Hospital to
ANNTN
Wat Rakhang Kositaram
. The survey, design, and
TAsannsdmananuuLLAY
. ) y preparation of a master plan
AANTUNUUNUNTZULTEUNEUN
¥4 Y for the drainage system in
18 | luiunamnaianin uay 500,000
B Lat Phrao area and some
UNEIUTDAUYAIRINTUALIIA
parts of Chatuchak and
ULu
Bang Khen
19 | UANIEUINATZLNEEN Drainage information works 84,099,000
20 | wueTesdnIng Mechanical works 177,023,000
Loz The water control building
21 | UITUUAIANTINALIUN 520,047,500
system works
] The efficiency improvement
Tasennsiulyaiiia
- y project of Khlong Bang
22 | dsg@nsnmilszgszunai 8,208,500
Y Sakae floodgate On Thoet
ARBNLINAZUN AUnUUNann
Thai Road
. The efficiency improvement
Tasennsiulyaiia
R y project of Khlong Bang
23 | szAnanndsegszunein 8,215,000
¥ Y Namchon floodgate On
ARBNLINNNTU Aunuwmanyn
Thoet Thai Road
24 | usruLvieszunaun Sewer system works 378,401,000
. y Drainage system
Tasennsdiutlgeszuussunein
R improvement of Ranong 1
DUUTIUBY 1 DUUNTLAILNTT 5
e . Road, Kamphaeng Phet 5
25 | uaznuutlsshinsainnuu 14,792,000
- Road, and Pradipat Road
NIX9IN 6 DNAADaILlTN
from Rama 6 Road to
dszang
Khlong Prem Prachakorn
y Sewer improvement project
Tarannalfunlyavieszuneniy
26 - - on Soi Sukhumvit 11 from 5,323,000
FRLZYNIN 11 AINDUUFYNIN
Sukhumvit Road
27 | NUITUUAARN Canal system works 442,970,300
Tasannslfudlyedian a.a.4. The redevelopment project
wudluuuumnaviasaaas wian | of the reinforced concrete
28 33,888,000

Y
neviadainlinaes ARaLN

Fad AMNUTDEAEFIAALEN 3

dam along with laying water

pipes under the Khlong Na
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fatFnnnuulssmaanmzi

Song canal, from Soi
Ratchadaphisek 3 to

Pracha Songkhro Road

lassnsieasadiou A.4.4.

paaslRzen LazAaRiIUIN

The construction of the
reinforced concrete dam of

Khlong Toh Yo and Khlong

29 . -4 - Hua Mak from 13,522,000
AINOUUIINATUNL DLTAUAN
- e 4 Ramkhamhaeng Road to
UTIUGLUTIANENA
the original dam at
Lamsalee Mosque
. - The construction project of
TATINNINBAFINNNIAULAZ NN
B - a walkway and bicycle lane
TNANTLU TUARDILAUUALAN
30 - R - along the Saen Saeb Canal 22,620,000
UTUTRLTINALUY 39 08
. - from Soi Ramkhamhaeng 39
uasnuiasumalng
to the Mitr Mahathai Bridge
. - The construction project of
TATINNINBAFINNNIAULAZ NS
B - a walkway and bicycle lane
TNANTEU TUARDILAUUALAN
31 - . ~ along the Saen Saeb Canal | 9,000,000
UTIUTDE TINATLU e DN
e e a4 a from Soi Ramkhamhaeng 29
UTIUIAATLLYLTDN
to Sribunruang Temple
The renovation project of
. 4 - the former dam to be a
Tarannaiunlpadewsiandu
: v s canal deck with the
UULIANAVIEY ARBINIANNAAIN
¥ ) y construction of a pumping
anilguiuazineviedein
32 . s - station and laying of a water | 15,500,000
ARBNLNDAUBEAINUTIIUNUU )
o a - P pipe for Khiong Bang Or
AYNININUIIUADTUGUUN
Y Noi from Sukhumvit Road to
ARBNLINNDA
Khlong Bang Or Pumping
Station.
The construction project of
{Asensneafiamnadunaznng | awalkway and bicycle lane
IDANIEU FUAABIUAULALANN | along the Saen Saeb Canal
33 - R - 10,000,000
UTIUTRLTINALUNN 29 T8 from Soi Ramkhamhaeng 29
inszgsrunaiAaesi to Khlong Tan drainage
gate
. 4 The construction project of
Tasenisneai1edeou A.a.a.
Y " the reinforced concrete
(AAVRIARDY) NiaNLlTTs
y . dam with a drainage gate
34 | TUNEUIARBILNLING AN 5,451,000
- e - on Khlong Bang Bamru
nuuAIusTIeUTN eI Tv
. from Sirindhorn Road to the
anelsl
Southern Railway
Tasennsdiulpanaesanian Samsen canal improvement
35 | an nuunualaguiai project from Phahonyothin 9,175,000
dnnedu Road to Bueng Makkasan
IAsansneairedeu A.g.a. The construction project of
36 | (mMaResrany) AaBIA reinforced concrete dam 5,000,000

P o a o a o
Aeiani@aulhan LannleeFeu

construction in Chao Khun
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VAUNFIATY (R Aavnailel)

=

N

AU UARBINAWLAL

Sing Canal from the former
dam Around Bodindecha
School (Sing Singhaseni) to
the water pumping station

at Khlong Saen Saeb

lasannsnaaiaidieu A.4.4.

(Anafin FUNR) ABaLLlN

The construction project of
reinforced concrete dam

construction on Khlong

37 I Prem Prachakorn from the 5,000,000 X X
UszrnsaniaeuANLTIIA
- s former dam around Samian
LANEUUITOIAADILNNLUL
Nari Temple to Khlong Bang
Khen
N Klong Toei Wastewater
38 ‘Eﬂmmimumm@ﬂmmma 10,000,000 X X
Treatment Project
39 muﬁ”mmiammwﬁﬁ Water quality management 170,428,300 X
Y - . Outsourcing project for
‘l:ﬂi\?ﬂ"li‘@’wLmuituuu'\?\ii‘ﬁﬂﬁ
. - maintenance and
40 LL@‘?J@&]F}’W?U?W’]?INF]QU@N 34,400,000 X X
y - management Chong Nonsi
ADANINUNTRIUUNT
Water Quality Control Plant
Y - . Outsourcing project for
TATaNNIANAAUTZLIL UITINE
. - Nong Khaem Water Quality
41 LL@ZQ&]W\'E‘U'E‘WWI@@F}QU@N 35,600,000 X X
y Control Plant maintenance
AUNIWUNUUBILTN
and management
Tasansnieafreguenisinem Bang Sue Environmental
uay Education and
42 o Y r 10,000,000 X X
DUTNHAILIANDNLNNTD Conservation Center
NIUNNNUUAT construction project
Y - . Outsourcing project for Din
Tm\‘lmimamezuum?aim:m
. - Daeng Water Quality
43 LL@zQﬁﬂ'\i‘Ui‘ﬂﬂi‘Iﬁ‘ﬂﬂ']UﬂN 74,000,000 X X
P Control Plant maintenance
AUNTNUIALLLAN
and management
Y - . Outsourcing project for
Tm\‘lmimamezuum?aim:m
. - Chatuchak Water Quality
44 LL@zQﬁﬂ’Wi‘ui‘ﬂﬂi‘Iﬁ‘dﬂ']uﬂN 20,000,000 X X
y . Control Plant maintenance
AUNINUIARANT
and management
The fiscal Year 2014 — The Traffic and Transportation Department budgetary data
no Budget Location Development/ Operation /
Project list in Thai Project list in English
Expenditure Specific Improvement Maintenance
N Ly General administration of
mummimlﬂmumﬁﬁm
1 civil works and traffic 29,901,300 X
LAZTSULATIRT
systems
2 QUNNTUUAS Transportation works 614,332,200 X




75

TAT9NNILEMNTAANITNNG

BRT Service Management

3 | WiuInng snlaganstszamng 91,650,000
- Project
AAUNLAL (BRT)
TasansniaaFaniamin Park & Ride with elevated
4 2NTzAL (Sky Walk) aA14aanen walkway (Sky Walk) 19,874,100
WA2a7 (Park & Ride) construction project
{ATNITLULIUAINI AT Bangkok Mass Transit
NINNMNUATAIUAR YR System Project — the Silom
5 . ~ 751,058,500
ANYAAN (ANNAU - bNTTINIHN) Line Extension (Taksin —
LAYLITMTAANITAUID Phet Kasem)
Tasanisszuusalviingnsdauin | Light Rail Project, Bangna-
6 LU (Light Rail) #18117911-%11 Suvarnabhumi Airport Line 1,000,000
INALUGITTUNH project
Tassnsszuusnlninaaden
2 Monorail Project, Phase 1
7 (Monorail) 9£8EN ¢ AMNAEN - 1,000,000
. from Siam - Sam Yan
AN
lasannsneafannedannis The connector construction
L1AUN MU TTLL UGS for the waterway
8 - 1,000,000
HIATU NPUNNNUIUATUTLIU transportation to the BTS in
DUUANT Sathorn
. 4, The connection spot
Tasensiutlysqnitense
- ! improvement of the
TEUULAUTD RANHINTU
9 o - Bangkok Mass Transit 1,000,000
NINWNINUATANLAAN LTI
- - System, Silom Line Around
ADUAENIURNEU
Saphan Taksin Station
{A99NTUTUNIAANITIZULAIUAS | Bangkok Mass Transit
10 750,000,000
HIATU NPUNWNUIUAT System (BTS) Project
. - Sukhumvit Road
TAsennaliunlanungyaan
_ ~ Improvement Project from
11 | AanTeugYuin 81 03 1t 51,284,900
- Soi Sukhumvit 81 to Soi
493130 103/4
Sukhumvit 103/4
TATaNNIANEIAINNMNNZEN A project for feasibility
Savnuuy esfunaydnawaan | study, prepare a preliminary
lnasisznanan Tasenng model and tender
12 4 1,000,000
snlni9Rea (Monorail) @181 | documentation for Monorail,
AN daadrana - dewau Gray Line, Watcharaphon
WILIN 9 Section - Rama 9 Bridge
13 | wdnszdavuaas Traffic regulation 43,285,000
14 | UIAINTINATIAT Traffic engineering 334,503,600
15 | UUlBUNgLAZINLNY Plan and Policy 94,394,200
. - The construction project of
Tasensniaadagueuasn
. y a water traffic safety
ANNLaDAANITATYATNNNLN
16 promotion center Taling 259,650,000

UnuratadnasilLay

PUTUIAANIATIA

Chan Floating Market and
Wat Khuha Sawan
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Community

TasannsdneiinwAauAN N3
neaf1eAudaaTNAN

¥
daansde n19dyamnieiin

Hiring the supervisory
consultant for the
construction project of a

water traffic safety

17 8,940,000
- P promotion center Taling
UTIUAAIAUN AAITUIAL
. B Chan Floating Market and
TFHIUINANIAITTA
Wat Khuha Sawan
Community
. Geographic information
TRAFINNIWENUNIZLILIANTAULNA
- A . system development
NNANART LNDAUDAUUNIT
18 o Y project to support traffic 16,000,000
ﬂ{]ummumummi’m‘ Ay
and transportation
YUA
operations
19 | UABUIIZLILATIAT Traffic system improvement 169,286,000
TATINIIAIINTRNANFY
. e e Procurement and
naasinairaeasila (CCTV)
Y installation project of the
wauaanlednynnnan
- . CCTV with video signal links
20 | UTLI0L AYUANEITIUE At 288,675,000
- . in parks, youth centers,
L2971 AUENN Laziasayn
o4 sports centers, and public
sz Tuiuin
libraries in Bangkok area
NPNNNLUIUAT
TATIN1I9AMINTANFAAF Procurement and
nanalnsyiriiaeasila (CCTV) installation project the
21 . 180,950,000
ATIRVALATIVENTUANIN CCTV to measure and
n19391a37 report traffic conditions
Tasennsliutlqaszuy A project to improve the
22 | naasmaial asasila (CCTV) CCTV systems in Phra 98,398,500
luufiiaanszuns uaziamn@n | Nakhon and Dusit areas
Tasennaliutlgaszuy
Y . A project to improve the
naasingied asastla (CCTV)
23 r - CCTV system for Bangkok 61,240,000
IWANITLTUNTAANIT AT1RTUDN
traffic management
NPNNUUIUAT
Tasennaliutlqaszuy
N . . To improve the CCTV in
24 | naasnaial asasila (CCTV) 138,672,000
¥4 Bangkok area
Tuiun NPNNNUIUAT
Tasensdiutlyeszuunig To improve the recording
25 | TTufinaw waztvnsinanag system and manage the 191,600,000
naaalngyirdd agasila (CCTV) cCcTV
TassmaimanTasdtyoynninn
. v A A project to link the CCTV to
naealngiAaeasila (CCTV)
26 . o - district offices and police 289,800,000
lundgninewanuazaniil
. 2 stations in Bangkok area
A199R 'luwuwng‘dmwumum‘
TassmaimanTasdtynynninn A project to link the CCTV in
27 | namsinnvireasila (CCTV) school and community 614,400,000

= <
vRan aouAnsuazgguly

areas to district offices and
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=

AEWINULR Lazanlanga

luiud ngemnamiuag

police stations in Bangkok

TAsaNIInVYINTaNFARY
naasngsied a9asile (CCTV)

luufinga ngammnnang

Procurement and install the

CCTV in the Central

28 220,045,000 X X
. Bangkok, Eastern Bangkok,
NINWAZIUDDN LATNTUNN
“ and Northern Bangkok area
Wile
B . -z Procurement and install the
{ATINIAAUINFANRAF
Y . . CCTV in the Southern
naasngsiFd agastda (CCTV)
29 A Y Bangkok, Northern 212,800,000 X X
Tuiunngungannls ngesu
“ . Thonburi, and Southern
Wila Lmzﬂg\iﬁulfil
Bangkok area
TATINIIAMINTANFANF Procurement and
naasingvied installation the CCTV to
30 | 29asila (CCTV) ilaliinANN increase safety in 64,433,800 X
et UFWMTNYNTULAZAA | community areas and at-
Aoty luiulingammamiuas | risk points in Bangkok
-z o 4 Installation project of digital
Tﬂiqmimmma‘wmngﬁﬂmi
. - radio communication
LARRUNILLLIARADR
31 system 1,000,000 X
(Digital Trunked Radio
(Digital Trunked Radio
System)
System)
A project to develop a
s . ) master plan for the
{ATINITIATNLHULLLNNAS
- o, management of the
UIUTINANITIEULLATRUNE
4 . 4 communication network
32 mmmmﬂmxuumi‘m@ﬂm 20,000,000 X
. . . system, the signal linking
ARYYIEURAZNIFIANTTDLY A
system, and the information
WINPINNNUIUAT
management of the
Bangkok
B Y -z Procurement and
1ATINIIARUINFANFAF
. . installation project of the
naasingied asastle (CCTV)
- . CCTV in community areas
mmm‘gm}u‘ﬂu‘ln@ﬂiz@ JEUNe
33 |y % X4, 4 near drainage gates, water 6,000,000 X
U ANTUGUUILATNUNGNLALN
- ¥4 pumping stations and risk
vRnugnyN TN
areas and risk areas in the
NIUNWNUIUAT
community
The fiscal Year 2018 — The Environment Department budgetary data
Development
Budget Location Operation /
no. | Projectlistin Thai Project list in English /
Expenditure Specific Maintenance
Improvement
Ui ldfunns$nen | General administration work in
1 51,684,400 X
AAINNATAA cleanliness
2 NuUUlELNALAZUNLY Plan and Policy 22,747,700 X
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Tasannsdamnsniivauya

tlag iNaLinds=@naninlu

Supply vacuum sweepers to

3 . clean roads, alleys, and alleys | 258,328,800
NIFLNUUU H@ﬂ’aﬂ‘uumuu
B in Bangkok area.
ANEVANLATAL TN
4 | suidnyanes Solid waste disposal works 167,796,500
Tasanisufudlganiivienl Landscaping improvement
innAuindnyanat project at On Nut, Nong
5 . 339,850,000
DOUYT UUBILTN LATAE Khaem, and Sai Mai garbage-
oy eradication factories
Y .. Private contracting to dispose
TA99N19ANINNTUAIA R
of solid waste by a 300-
Hml'af;l Tmm:umm\,my‘ﬁ
6 e 4 ton/day incinerator system 177,025,000
Nae 1u1m 300 Ausadi N
e o factory at Nong Khaem
ALt ’ﬂmg‘@ﬂﬂﬂ NUBILAN
garbage-eradication factory
TAsennsdramueny 1au
LATRIANT Private contracting of at least
wazgunsniindngyacles 600-ton/day solid waste
7 e . o 134,422,200
aunlitiasndn 600 Fusie control machine at the On Nut
T Nepuen Anyarloadeu garbage-eradication factory
ut
TAsensdramunanauau Private contracting project to
yaras anguenidnya transport and destroy old
8 | ezgeunmuazitliviane solid waste by the hygienic 801,034,900
Tnedbdenavatiegn method from the On Nut
qmﬁﬂ‘lﬂmz garbage-eradication factory
TAranN193aWNN N TR Private contracting project to
yaras angudidnya transport and destroy old
9 | dessnelvu wazill solid waste by the hygienic 610,681,500
vinanelaedsdanau aghegn | method from the Sai Mai
a;*’ua‘”nwm: garbage-eradication factory
TasannsdmAuennsdeud | Leaming center on waste and
10 | NIUTMIIRANNIUULUAZTDY | community waste 183,200,000
Lﬁﬂﬁ;mu management provision project
Private contracting a
TAran193naWINNeNTU LAY wastewater treatment system
11| szuuihdad@egudninds at the Sai Mai garbage- 23,548,000
yarasaelun sz 3 eradication factory operation
phase 3
. . Private contracting project for
TATIN19UMNNENTULAL
.. . & 4 | transporting and disposing of
muua:m@m&@ﬂ@mmm@ N
12 e o infectious waste, at Sai Mai, 171,932,800
AUt ng.mlﬂﬂuummu
: 4 and On Nut garbage-
LACRAUYT TL8LN 2
eradication factories phase 2
TAsannsdamnanT Private contracting project to
13 | Mmanyadandunsaszeazi dispose of hazardous solid 5,247,200

3

waste phase 3
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TAsaN194namLNaNTUIU

yaclesangueindnyanes

Private contracting project to
transport and destroy solid

waste with the new system

14 | uewan wazinllvinans from Nong Khaem garbage- 714,816,000
Tnesdanay atnagn eradication factory to dispose
qasnuniy s7azh 4 of in the hygienic method
phase 4
. - Private contracting project to
TAaNT9aamN BN LAY
4 . operate the machine
LATANANT
.. operation for the 1,000
15 Tiw’mmﬂmiml'aﬁ AUA 95,013,000
e A e o tons/day waste disposal at the
1,000 AUADIU NAUEINIAA
. 4 On Nut garbage-eradication
H@Nﬂﬂﬂ@uw TULN 3
factories phase 3
Y - Private contracting a
TA99N19NNNANTU LAY
. o ¥ o o wastewater treatment system
16 | sruwiniminds AULINIAA 8,117,600
. at the On Nut garbage-
yarlasaauys
eradication
Y .. Private contracting project to
TA99N19ANINNTUAIA R
17 . 2 dispose of hazardous solid 1,000,000
Hm]’af;l’aucﬂﬁ‘m TTULN 4
waste phase 4
. . Private contracting project for
TAgennsdramunanay iy
.. - x4 transporting and disposing of
muuazn’w@mﬂ@ﬂ@ﬂmmvmw
18 e . infectious waste, at Sai Mai, 1,000,000
AUt 'wmg.mlfm NUBIUUN
: 4 and On Nut garbage-
LACRAUYT T58EN 3
eradication factories phase 3
. Procurement of 2 incinerators
Tm&mi@mmm%m:ﬁ‘adﬂﬂ
-z L . for infectious waste of at least
Aawte aunaldandn 15 fu
} . . 15 tons per each and install
19 | FABLEN AU 2 LA WIBN 1,000,000
o4 . B machinery and equipment at
AARNLATANANT LLﬁxQﬂnim
g e . ) the On Nut garbage-
N ij@d@ﬂ@@um
eradication factory
. Waste management,
USR8 2091RE
20 | oo hazardous waste, and 686,077,500
AUATNE medﬂgqm
sewage works
TAsannsidnsniivauyares | 5-ton compressing garbage
21 . . 4 203,892,800
LUURATUNA 5 AU TEEEN 5 truck rental project, phase 5
Tasanisudnsaifivauyanes | 5-ton compressing garbage
22 . . o 157,266,100
BUURA UUIA 5 AU TEEEN 6 truck rental project, phase 6
TAsanisidnsniivauyares | 2-ton compressing garbage
23 B . 4 96,718,300
LULRA TUA 2 AU TEEEN 3 truck rental project, phase 3
Tasanisdnsnifivauyanes | Renting containers to support
24 | wuusnnnaue sesiuyacles | solid waste with a size of 8 89,207,500
IUIA 8 ALL.N.ITELN 2 cubic meters phase 2
TAsaNIARMTIILIUYA
Garbage truck procurement
25 | ten 177,003,100

P |

Nundeane 'l

project in Sai Mai area
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Tasenisinsaivauyanes

5-ton compressing garbage

26 . . o 209,062,700
WUURA UUA 5 AU TEEIEN 7 truck rental project, phase 7
Tasannsidnsniiuauganes | Garbage collection car rental
Ny @nsnnnnaLiy project to increase the

27 o4 132,227,900
augacles Tuiu efficiency of solid waste
NIUNNNUUAT collection in the Bangkok area
Tasanisiinsnivauyailas

Y 6-ton dump truck rental

28 | WULNITUZINNNY 1UA 6 i 108,227,700
. r project, phase 2
AW TEEITN 2
TAsannsdnamananau Private contracting to control
AILAN T3991uiana lasTu fat removal and processing

29 o4 e 73,321,200
uazutlsgu/lodu figueindn | plant at On Nut garbage-
yalasaauys eradication factory
TAsannsdnamananau Private contracting to control
AuAn Tasenurindnlasiy fat removal and processing

30 o4 e 73,395,200
uazutlsgu/ladu Aigueindn | plant at Nong Khaem
H@Nﬂﬂﬂummm garbage-eradication factory

Private contracting to control
TAsannsdnamananau fat removal and processing
31 | auAulseuidndslna | plant at Nong Khaem 65,880,700
AUBIUIN 38127 5 garbage-eradication factory
phase 5
Y Private contracting to control
TAsaNN9ANaANILaNT
T fat removal and processing
32 | aupulssumandalna 55,820,400
. r plant at On Nut garbage-
DU TLHLN 2
eradication factory phase 2
TAsanIsidnsanaIng ALl
aYNANNETaIANUUL Road cleaning vehicles and

33 4 1,000,000
paan dae lunun road cleaning trucks project
NIUNWNUIUAT
TAsanTsidnen iuauyaas | Renting containers to support

34 | wuuennnue sesiuyacles | solid waste with a size of 3 1,000,000
AUR 3 AL, cubic meters
TAsanisidnsnifivauyanes | 2-ton compressing garbage

35 B B 1,000,000
LUURAA 1WA 2 AU truck rental project
TAsanasidnsaiiLuyalas Renting containers to support

36 ISERNTabaialiphio i"ad’ivammJ'aﬂ solid waste with a size of 8 1,000,000
2U1A 8 ALLN. cubic meters
TAsanT9idnen iLauyareas | 5-ton compressing garbage

37 B . 1,000,000
LuUam 1UA 5 AU truck rental project

38 | ULIUNTATUANDITUY Park operation works 1,078,117,900
TATINIFLTNINLIFINNUN Multipurpose water truck

40 o 177,061,500
AUNLTZANA TraIzh 3 rental project phase 3
QGENIALE b IEryTgiig Multipurpose water truck

“ o 96,579,000
AUNLIANA T2z 4 rental project phase 4
$UIANITAUAINEINA Air quality and noise

42 o 106,116,000
UATIAEN management works
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Appendix B: the SPSS Outputs

A. Predicted Y1: Do the population shift and the housing increase of 50 BMA

districts affect the expansion of the number of BMA’s infrastructure

development projects?

the population shift (X1) codded as pop_gr_all

the housing increase (X2) codded as hs_gr_all

the expansion of the number of BMA's infrastructure development projects (Y1)

coded as pro_gr_all

Variables Entered/Removed®

Variables Variables
Model Entered Removed Method
1 hs_gr_all,
pop_gr_allb Enter
a. Dependent Variable: pro_gr_all
b. All requested variables entered.
Model Summary
Adjusted R Std. Error of
Model R R Square Square the Estimate
1 .133° .018 -.024 218.73935
a. Predictors: (Constant), hs_gr_all, pop_gr_all
ANOVA?®
Sum of
Model Squares df Mean Square F Sig.
1 Regression 40340.797 2 20170.398 .422 .658°
Residual 2248804.47 47 47846.904
Total 2289145.26 49
a. Dependent Variable: pro_gr_all
b. Predictors: (Constant), hs_gr_all, pop_gr_all
Coefficients?
Standardized
Unstandardized Coefficients Coefficients
Model B Std. Error Beta t Sig.
1 (Constant) 199.690 32.249 6.192 .000
pop_gr_all 1.809 1.999 .132 .905 .370
hs_gr_all .002 .006 .040 .275 .784

a. Dependent Variable: pro_gr_all



B.

Predicted Y2: Do the population shift and the housing increase of 50 BMA
districts affect the changes in the values of BMA’s infrastructure development

projects?

the population shift (X1) codded as pop_gr_all

the housing increase (X2) codded as hs_gr_all

changes in the values of BMA's infrastructure development projects (Y2) coded

as va_pro_gr_all

Variables Entered/Removed®

Variables Variables
Model Entered Removed Method
1 hs_gr_all,
pop._gr_all Enter
a. Dependent Variable: va_pro_gr_all
b. All requested variables entered.
Model Summary
Adjusted R Std. Error of
Model R R Square Square the Estimate
1 .159° .025 -.016 | 8416.12768
a. Predictors: (Constant), hs_gr_all, pop_gr_all
ANOVA?®
Sum of
Model Squares df Mean Square F Sig.
1 Regression | 86850834.1 2 | 434254171 .613 .546°
Residual 3.329E+9 47 | 70831205.2
Total 3.416E+9 49
a. Dependent Variable: va_pro_gr_all
b. Predictors: (Constant), hs_gr_all, pop_gr_all
Coefficients®
Standardized
Unstandardized Coefficients Coefficients
Model B Std. Error Beta t Sig.
1 (Constant) 3562.034 1240.781 2.871 .006
pop_gr_all 83.898 76.907 .158 1.091 .281
hs_gr_all -.011 .248 -.006 -.044 .965

a. Dependent Variable: va_pro_gr_all
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C. Predicted Y3: What factors are influencing the expenditure budget allocation of
the district offices?
the area size of each district (X1) coded as area
number of households (X2) coded as home_(year in B.E.)
number of populations (X3) coded as pop_(year in B.E.)
the total revenues of each district (X4) coded as revenues_(year in B.E.)

the annual budget distributed to each district office (Y3) budget_(year in B.E.)

Variables Entered/Removed®

Variables Variables
Model Entered Removed Method
1 revenues_51
, home_51,
area, Enter
pop_51 b

a. Dependent Variable: budget_51
b. All requested variables entered.

Model Summary

Adjusted R Std. Error of
Model R R Square Square the Estimate

1 .8397 .704 677 32003374.2
a. Predictors: (Constant), revenues_51, home_51, area, pop_51

ANOVA®*
Sum of
Model Squares df Mean Square F Sig.
1 Regression | 1.094E+17 4 2.734E+16 | 26.693 .000"
Residual 4.609E+16 45 1.024E+15
Total 1.554E+17 49

a. Dependent Variable: budget_51
b. Predictors: (Constant), revenues_51, home_51, area, pop_51

Coefficients®

Standardized
Unstandardized Coefficients Coefficients
Model B Std. Error Beta t Sig.

1 (Constant) 135818035 17885567.6 7.594 .000
area 528436.754 126814.623 .377 4.167 .000
home_51 -2.956 373.293 -.001 -.008 .994
pop_51 994.795 182.055 .658 5.464 .000
revenues_51 .086 .028 .268 3.116 .003

a. Dependent Variable: budget_51



Variables Entered/Removed®

Variables Variables

Model Entered Removed Method
1 revenues_53

, home_53, Ent

area, nter

pop_53
a. Dependent Variable: budget_53
b. All requested variables entered.

Model Summary
Adjusted R Std. Error of

Model R R Square Square the Estimate
1 .857°* .734 710 | 35586511.0

a. Predictors: (Constant), revenues_53, home_53, area, pop_53

ANOVA?
Sum of
Model Squares df Mean Square F Sig.
1 Regression | 1.572E+17 4 | 3.930E+16 | 31.034 .000"°
Residual 5.699E+16 45 1.266E+15
Total 2.142E+17 49
a. Dependent Variable: budget_53
b. Predictors: (Constant), revenues_53, home_53, area, pop_53
Coefficients®
Standardized
L Coefficients Coefficients
Model B Std. Error Beta t Sig.
1 (Constant) 154850598 19924116.9 7.772 .000
area 611846.288 146651.797 .372 4172 .000
home_53 -282.708 369.114 -.077 -.766 448
pop_53 1168.539 195.243 .687 5.985 .000
revenues_53 .044 .033 .107 1.315 .195
a. Dependent Variable: budget_53
Variables Entered/Removed®
Variables Variables
Model Entered Removed Method
1 revenues_55
home_55
,area, N ’ Enter
pop_55
a. Dependent Variable: bud_55
b. All r ted variables entered.
Model Summary
Adjusted R Std. Error of
Model R R Square Square the Estimate
1 .802° -643 611 | 41302613.8
a. Predictors: (Constant), revenues 55, home_55, area, pop_55
ANOVA®*
Sum of
Model Squares df Mean Square F Sig.
1 Regression 1.3B0E+17 4 3.451E+16 20.227 .DDOL
Residual 7.677E+16 45 1.706E+15
Total 2.14BE+17 49
a. Dependent Variable: bud_55
b. Predictors: (Constant), revenues_55, home_55, area, pop_55
Coefficients®
Standardized
L dized Coeffici Coefficit
Model B Std. Error Beta t Sig.
1 (Constant) 197608332 22311415.6 8.857 .000
area 549691.347 176048.183 .334 3.122 .003
home_55 -182.766 391.867 -.054 -.466 .643
pop_55 1046.739 222.855 .639 4.697 .000
revenues_55 .050 .033 141 1.486 .144

a. Dependent Variable: bud_55

84



Variables Entered/Removed®

85

Variables Variables
Model Entered Removed Method
1 revenues_57
, home_57,
area, ’ Enter
pop_57
a. Dependent Variable: budget_57
b. All requested variables entered.
Model Summary
Adjusted R Std. Error of
Model R R Square Square the Estimate
1 .893* .797 779 | 39434684.6
a. F s: (C ) 1 _57, home_57, area, pop_57
ANOVA?
Sum of
Model Squares df Mean Square F Sig.
1 Regression 2.746E+17 4 6.864E+16 44.139 .000°
Residual 6.998E+16 45 1.555E+15
Total 3.445E+17 49
a. Dependent Variable: budget 57
b. Predict: (C tant), _57, home_57, area, pop_57
Coefficients®
Standardized
L Coefficients Coefficients
Model B Std. Error Beta t Sig.
1 (Constant) 163247928 | 20540075.0 7.948 -000
area 489773.026 172420.448 .235 2.841 .007
home_57 -96.030 347.472 -.024 -.276 .784
pop_57 1588.773 208.591 .794 7.617 .000
revenues_57 075 .026 .206 2.898 .006
a. Dependent Variable: budget_57
Variables Entered/Removed®
Variables Variables
Model Entered Removed Method
1 revenues_59
'a:‘;;m_sg’ Enter
pop_59 b
a. Dependent Variable: budget_59
b. All
Model Summary
Adjusted R Std. Error of
Model R R Square Square the Estimate
1 .785° .616 .581 | 61488513.2
a. Predictors: (Constant), r 59, home_59, area, pop_59
ANOVA?
Sum of
Model Squares df Mean Square F Sig.
1 Regression 2.724E+17 4 6.809E+16 18.009 000®
Residual 1.701E+17 45 3.781E+15
Total 4.425E+17 49
a. Dependent Variable: budget_59
b. Predi s: (C ), _59, home_59, area, pop_59
Coefficients®
Standardized
Unstandardized Coefficients Coefficients
Model B Std. Error Beta 1 Sig.
1 (Constant) 166167386 | 30994534.8 5.361 .000
area 662634.093 276029.907 .280 2.401 .021
home_59 705.104 506.239 .166 1.393 A7
pop_59 1102.272 319.730 .504 3.448 .001
revenues_59 .043 .036 115 1.179 .245

a. Dependent Variable: budget 59



Variables Entered/Removed®

Variables Variables

Model Entered Removed Method
1 revenues_61

, home_61, Ent

area, mer

pop_61
a. Dependent Variable: budget_61
b. All requested variables entered.

Model Summary
Adjusted R Std. Error of

Model R R Square Square the Estimate
1 .869° .756 .734 40690301.8

a. Predictors: (Constant), revenues_61, home_61, area, pop_61

ANOVA®
Sum of
Model Squares df Mean Square F Sig.
1 Regression 2.305E+17 4 5.763E+16 34.809 .000°
Residual 7.451E+16 45 1.656E+15
Total 3.050E+17 49
a. Dependent Variable: budget_61
b. Predictors: (Constant), revenues_61, home_61, area, pop_61
Coefficients?®
Standardized
Unstandardized Coefficients Coefficients
Model B Std. Error Beta t Sig.
1 (Constant) 203378409 20298975.5 10.019 .000
area 737471.758 187010.295 .376 3.943 .000
home_61 -239.959 307.567 -.073 -.780 .439
pop_61 1156.337 206.706 .657 5.594 .000
revenues_61 .055 .021 .200 2.573 .013
a. Dependent Variable: budget_61
Variables Entered/Removed?®
Variables Variables
Model Entered Removed Method
1 revenues_63
pop_63,
,area, ’b Enter
home_63
a. Dependent Variable: bud_63
b. All requested variables entered.
Model Summary
Adjusted R Std. Error of
Model R R Square Square the Estimate
1 .845° 714 688 | 50297595.0
a. Predictors: (Constant), revenues_63, pop_63, area, home_63
ANOVA?
Sum of
Model Squares df Mean Square F Sig.
1 Regression 2.844E+17 4 7.110E+16 28.106 .00(]b
Residual 1.138E+17 45 2.530E+15
Total 3.983E+17 49
a. Dependent Variable: bud_63
b. Predictors: (Constant), revenues_63, pop_63, area, home_63
Coefficients®
Standardized
Unstandardized Coefficients Coefficients
Model B Std. Error Beta t Sig.
1 (Constant) 222332045 20899579.1 10.638 .000
area 813942.330 255147.606 .363 3.190 .003
home_63 -72.743 730.320 -.021 -.100 921
pop_63 1094.831 437.624 .567 2.502 .016
revenues_63 .230 .132 .199 1.748 .087

a. Dependent Variable: bud_63
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Appendix C: The BMA 4 departments location specific investment budgets

The GIS-based illustrations below show the annual investment budget, which included

both urban development and maintenance expenses, from the fiscal year 2008 to 2020
of each department.

2008 - 2012
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R —
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