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of Doctor of Philosophy (Population and Development), the National Institute of Development
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P
Cavntrat >
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_ This study aimed to explore the impact of population on the environmental quantity and quality
. in Thailand in 1980 and 1993 in both static and dynamic aspects.Firstly, the appropiate functional forms
. of the relationship between population and environmental quantity and quality were examined using the
Box-Cox Test. Next, cross-section regression analysis was used to investigate the magnitude of the
regional linkages. Finally, the provincial linkages were worked out based on the concept of Ehrlich and
Ehrlich (1990) .The study revealed that the most appropriate functional forms for the population-
environmental quantity and quality linkages were polynomial both in the static and dynamic aspects. At
the regional level, population density found from the, study to have a significant effect on both
environmental quantity and quality while in-migration and out-migration does not show a noticeable
significant effect on environmental quantity and quality. The study further revealed that the
environmental quantity and quality has low sensitivity with respect to population changes, 1.¢., changes
of population density, in-migration and out-migration changes. However, the population density was
found to be relatively dominant.At the provincial level, it was shown from the study that the provinces
that received high population density-environmental quality impacts were Bangkok, Phuket, Chon Buri,
Nonthaburi, Samut Songkram, Ang Thong, Songkhla, Samut Sakhon, Rayong, Phra Nakhon 81
Ayutthaya, Saraburi, and Nakhon Pathom. These were the same for the in-migration-environmental
. quality impacts. Few changes were discovered when the out-migration-environmental quality impacts

were examined.
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Introduction

Spatial mobility is one of the most important demographic process affecting population size,
composition and distribution, particularly in countries where fertility and mortality has successtully
decreased (Chamratrithirong et al. 1995 : 1). Specifically, internal migration plays an important role in
redistributing population and resource utilization within a nation. Man's ability to move has played a
significance part in helping the developing world to maintain some balance between population and
available resources.

The relationship between population and environment has been a major concern since the time of
Malthus (Martine, 1992:33). At the Fourth Asian and Pacific Population Conference which was held in
Bali, Indonesia from 19 to 27 August 1992, it was declered that among the ultimate cbjectives of
sustainable development are to achieve a balance between human needs and aspirations within population,

resources and the environment; and to enhance the quality of life of the present as well as future
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generations, Moreover, there is an urgent need to bring into balance of population dynamics, socio-
economic development, the use of natural resources and environmental quality (United Nations, 1992).

The contour of population and environment are still unmapped termitory (Martine, 1992:33). How
population affects and is affected by the environment is still questionable. An important question for policy
is whether population pressures have a significant effect on environmental degradation,

Therefore, it is the consideration of this study to explore the impact of population on the
environmental changes (the changes of environmental quantity and environmental guality) in Thailand both
in the static and dypamic aspects. That iz the relationship between population distribution and
environmental changes (static aspect) and the internal migration and environmental changes (dynamic -
aspect) will be examined. More specifically, this study will, first, find the appropriate functional forms of
the relationship between the population distribution, internal migration, environmental quantity and quality
in 1980 and 1990. Nexi, the linkage magnitude of each pair of the above relationships both at the regional

and provincial level as well as their regional changes will be investigated.

Objectives of the study

General Objective

The general objective of this study is to explore the impact of population on environmental change

in Thailand.

Specific Objectives

The specific objectives of this study are:

a) To find the appropriate functional forms of the relationships between the population
distribution, internal migration, as well as environmental quantity and guality in 1980 and
1990.

b) To examine the magnitude of the population distribution, internal migration as well as
environmental quantity and quality linkages both at the regional and provincial level in 1980
and 1990 as well as investigate the regional linkages of population and environmental change
between 1980-19%0.
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Conceptual and Tentative Frameworks of the Study

Population pressures are frequently cited as a cause of environmental degradation. The important
questions for policymakers are whether population pressures have significant effect on environmental
degradation. To the best of knowledge concerning these important issues, the empirical evidence for
Thailand will be provided in this study.

Figure 1 depicts the conceptual framework showing the interrelationship between population

growth and distribution as welt as physical environment quantity and quality.

Data and Methodology

Sources of Data

Data used in this study were from the sscondary sources. The variables being used and sources of

data were shown in Table 1.
Scope and Limitations of the Study

Due to the availability of reliable data of internal migration, this study examined the various
aspects of population relationships only in 1980 and 1950,

The limitations of this study involved the classification of the regions and provinces being used in
the study and the overage of the definition of the environment. There were differences of the division of
regions and provinces recorded in the regional and provincial data from several secondary sources,
Comparing among all sources of data, the least number of regions and provinces being listed was selected.
The data used in this study, therefore, were divided by four regions, i.¢., north, south, east, west as well as

72 and 73 provinces in 1980 and 1990, respectively,
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Figurel Conceptual Framework of the Study

Source :  ESCAP Secretariat, U.N., 1988,
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Furthermore, owing to the availability of data from secondary sources, it confined the full

coverage of the environment. Hence, as it was in this study, defined the environment to the possible full

extent of the existing data.

Methods of Analysis
This study is based on the application of a multivariate analysis
techniques, i.e., multiple regression analysis as well as an econometric technique, i.c., Box-Cox Test,
Firstly, the appropriate functional forms of the relationship between population distribution,
internal migration as well as environmental quantity and quality were examined using the Box-Cox Test.
Next, cross-section regression analysis was used to investigate the magnitude of the regional linkages.

Finally, the provincial linkages were worked out based on the concept of Ehrlich and Ehrlich {1990).

Findings

The results obtained from the study can be summarized as follows:

1. The Effects of Fopulation Pressures on Environmental Changes:The Regional Model
1.1 The Appropriate Functional Forms
1.1.1 The Population-Environmental Quantity Linkages

The static aspect of population {population density) revealed that most of the appropriate
functional forms for the population-environmental quantity linkages of the whole kingdom and almost all
regions were polynomial. The population-environmental quantity tinkages of the southern region both in
1980 and 1990 as well as the linkages of the central region in 1990 were exceptional.

Viewing the dynamic aspect of population (intcrnal migration), it also showed that the
most appropriate functional forms for the population-environmental quantity linkages of the whole kingdom
and almost all regions were pelynomial except for the northern region in 1980, and the southern and central
regions in 1990,

1.1.2 The Population-Environmental Quality Linkages

Considering the static aspect of population, it was discovered that most of the appropriate
functional forms for the population-environmental quality linkages of the whole kingdom and almost all
regions were polynomial, It was an exception for the northeastern reégion in 1980 and the northem and

southern regions in 1990,
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The dynamic aspect of population indicated that most of the appropriate functional forms
for the population-environmental quality linkages of the whole kingdom and almost all regions were
polynomial except for the northern region in 1990.

The addition of quadratic terms helps mostly to add to the considerable explanatory power

of the overall regression models both in dynamic and static aspects.

1.2 The Regional Effects of Population Pressures on Environmental Quantity
L.2.1 The Static Aspecis

It was found that the variables in the study were significantly related to the
environmental quantity for the whole kingdom and all regions except for the northeastern region both in
1980 and 1990. The variﬁbles in the equations were able to explain about 26.8 to 59.5 percent of the
environmental quantity's variation, The explanatory power of the variables were higher for the central and
southem region than for the northem region. However, the overall fit of the regression equations was not
very high implying that variables other than development indicators and population densities also matter to
the environmental quantity.

Population density was found to have a significant negative effect on the environmental
guantity of the whole kingdom and all the regions except for the northeastern region. This means that the
more dense populations, the less the environmental quantity.

In the case when the polynomial population-environmental patterns were used, the
quadratic terms of population density had significant effects on environmental quantity. And the addition
of these quadratic terms helped to add considerable explanatory power to the overall regression patiemns.

The environmental quantity had a significant relation to the development ﬂlf the whole
kingdom in 1980 and the central region for 1990. This signified that development mostly played
unnoticeable roles over environmental quantity when it was viewed coupled with the static aspect of
population. The gquadratic terms of development were mostly found to be insigniticantly related to the
environmental quantity. In sight of the static aspect of population, the development-environmental quantity
relationships were mostly found to be less dominant than the population density-environmental quantity

relationships for the whole kingdom and almost all the regions in Thailand.
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1.2.2 The Dynamic Aspects

The variables in the study were significantly related to the environmental quantity for the
whole kingdom and the central region both in 1980 and 1990 as well as for the southemn region in 1990,
The variables in the equations are able to explain about 33.1 to 72.3 percent of the environmental quantity's
vanation. However, the overrall fit of the regression equations was not very high implying that variables
other than development indicators, population growth, in-migration, and out-migration also affected
environmental quantity.

In-migration was found to have a significant effect only on the environmental quantity of
the whole kingdom, the southern region (1990), and the central region (1980). it was expected of the
negative relationship between in-migration and the environmental quantity. That is the increase of in-
migration would lead to a reduction of environmental quantity. But surprisingly, in-migration was found to
have a positive relationship with environmental quantity for Thailand, in 1980 and 1990, The study
revealed that the more the overall new environment quantities were found to couple with an increase of in-
migrants. This was confirmed by the increase of the whole kingdom environmental quantity indicators
shown. However, these are dangerous signs for the increase of the future deterioration of the environment
unless appropriate measured implemented are provided. Furthermore, the study indicates that the in-

migration did not dominantly affect the environmental quantity.
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Out-migration was found to have a significant effect only on the environmental quantity of
the whole kingdom (1980) and the southern region {1990) .Not surprsingly, the environmental quantity
would be increasingly left over when there was more out-migration.

The relationship between population growth and the environmental quantity of the whole
kingdom of Thailand was found to be significant. The direction of the relationship was negative. This
implied that the increase of population growth will bring out a lessening of the environmental quantity.
However, the relationship was not found 1o be meaningful between population growth and environmental
quantity at the regional level except for the southern region in 1990.

The higher the development level was found to be coupled with the lesser environmental
quantity mostly in 1990 for the whole kingdom as well as the southem and central regions. This reflected a
depletion of natural resources and will uitimately cause problems for future generations, Hence the
compromise of obtaining a certain development level with careful use of natural resources will provide

optimal benefits to all.

1.3 The Regional Effects of Population Pressures on Environmental Quality

1.3.1 The Static Aspect

The variables in the study were mostly significantly related to the environmental quality
except for the northern region in 1980. The variables in the equations were able to explain about 47.8 to
86.5 percent of the environmental quality variation. It was noticeable about the quite high power of
explanation of the development indicators on the environmental quality of the northeastern region in 1599,
And for the development indicators and population density on the environmental quality of the southern and
central regions in 1990.

Almost all regions had a negative significance relationship between the level of
development and environmental quality. This implicitly point out that the production processes being used
harms the environmental quality, i.c., dangerous chemical substances and polluted technology, ete.

The population density was found to be significance with the environmental quality of all
regions except the northern region. Surprisingly, for the whole kingdom and the central region indicated 2
positive relationship. For the northeastern and, the southemn regions, it was discovered that the more the

population density, the worse the environmental quality.
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In the case when the polynomial population-environmental quality pattems were used, it
was found that the quadratic terms of development indicators and population density helped to add to the
congiderable explanatory power of the overall regression patterns.

The static aspect of population revealed significant development-environment guality
relationships and the population density-environmentat quality relationships for the whole kingdom and the
central region in 1980 and 1990,

13.2 The Dynamic Aspects

The variables in the study were mostly significantly related to environmental quality
except for the northern region in 1980, The variables in the equations are able to explain about 62.2 to 96.2
percent of the environmental quality variation. It is noticeable invoiving the quite high power of
explanation of the proposed variables on environmental quality.

Except for the northeastern region, the development indicators were found to be negatively
related to the environmental quality. This signal a trade-off between the development and the quality of
environment in the above mentioned areas.

Besides the northern region, the population growth provided a dominant role on the
environmenial quality of all region especially in 1990. For the northeastern, northem, and central regions,
there was at first not found a significant relationship between population growth and environmental quality
in 1980, but in 1990 the above relationships turned out to be signiricant. Except for the northeastern region,
the population growth in the whole kingdom as well as the southern and central regions were found to be
negatively related to environmental quality. This implied that the higher the population growth, the higher
the population density and then the worse the environmental quality.

In sight of the dynamic aspect of population, it was mostly not found 1o be a dominant role
of in-migration over the environmental quality in 1980. It was further discovered to be of meaningful
relattonship between population growth and environmental quality for the whole kingdom in 1990. At the
regional level, in-migration did not show any clear relationship with the quality of environment,

Qut-migration-environmental quality relationships had a significant positive relationship
only for the northeastern region in both years. This points out that an increase of the out-migration will lead
to berter environmental quality.

In the case when the palynomial population-environmental quality patterns were used, the
quadratic terms of development indicators, the population growth squared, the in-migration squared and the
out-migration squarcd helped to add to the considerable explanatory power of the overall regression

patterms.
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2. Regional Population Changes and Environmental Changes

2.1 The Elasticities of Environmental Quantity Changes with respect to Changes InPopulation

Environmental quantity had quite little sensitivity to the changes of population density for the
whole kingdom and almost all the regions except for the northeastern region. This displayed an
mnsignificant retationship. All the elasticities revealed a decline in environmental quantity coupled with a
rise of population density. However, there were just only the slight changes. The results implicitly implied
that 1 percent increase in population density ensued in about 0.1195 to 0.2366 and 0.258 to (,.2169 percent
decrease in the environmental quantity in 1980 and 1990, respectively.

Of all the regions, the central and the northern regions scemed to have the highest elasticities of
environmental quantity changes with respect to changes in population in 1980 and 1990, respectively.
Except for the whole kingdom (1980 and 1990), the southern region {1990), and the central region {1980},
the changes of in-migration did not have the significant impact on the environmental quantily changes. The
results implicitly implied that a 1 percent increase in in-migration followed by not more than 0.20 percent
decrease in the environmental quantity both in 1980 and 1990. Changes in out-migration was mostly found
not 10 be significantly associated with the environmental quantity changes. The environmental quantity

changes were found to be more sensitive to population density than in-migration and out-migration

2.2 The Elasticities of Environmental Quality Changes with respect to Changes in Population

Environmental quality had little sensitivity to the changes of population density for the whole
kingdom and aimost all the regions except for the northeastern region displaying an insignificant
relationship. The elasticities of the whole kingdom and the central regions exhibited an increment of the
environmental quality coupled with the rise of the population density and vice versa was for the
northeastern and southern regions. This implicitly reflected the more concern on environmental quality of
the people in the central region than the other regions.

The elastieity of environmental quality with respect to the population density was guite slender.
However, it was the highest for the central region. Both changes in in-migration and cut-migration were
mostly found not to be significantly associated with the environmental quality changes. The environmental

quality changes were more sensitive to population density than in-migration and out-migration.
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2.3 The Regression Results between Environmental Changes and Population Changes
The regression results revealed weak relationship between environment quantity changes and
population changes as well as environmental quality changes and population changes. These confirmed the

results of the elasticities of environmental quantity and quatity changes with respect to population changes.
3. The Provincial Effects of Population Pressures on Environmental Changpes

3.1 Provincial Total Environmental Impacts

Viewing the static aspect of population, in 1980 about 68 percent of the provinces in the central
region had the total environmental impact indicators higher than the country’s average. And it decreased to
36 percent in 1990. About 36 percent of the provinces in the southern region and 18 perf.::ntl of the
provinces in northern region had total environmental impact indicators highef than the whole kingdom's
average in 1980 and decreased to about 29 percent and zero in 1990. Hence this revealed that the central
and southern regions were the areas that needed to pay more attention to the environment.

Prospecting the dynamic aspect, if in-migration was used, it was discovered that in 1980, about 60
percent of the provinces in the central region hﬁ total environmental impact indicators higher than the
country's average. And it reduced to about 52 percent in 1990. About 43 percent of the provinces in the
southern region and 18 percent of the provinces in the northern rcginn hﬁd the total environmental impact
indicators higher than the whole kingdom's average in 1980. It increased to 50 percent for the southern
region and decreased to 12 percent for the northern region in 1990. This comes with the same conclusions
as the static aspect of population that the central and southern regions were the areas in need more attention.

Considering the dynamic aspect when out-migration is used, it revealed a high proportion of the
provinces with above average total environmental impact indicators for the central region in 1980 and 1990.
For the southern region, there were no changes involving the proportion of the provinces in this region
compared to the obtained results of the dynamic aspect when in-migration was used. It was a little highnr in
proportion for the northern and northeastern region both in 1980 and 1990.

No matter which population aspects were used, it indicated that the provinces that demanded more
concern on their environment were located mostly in the central regions. Bangkok, Chon Buri, and Phuket

were the top three provinces that needed a swift concern about their environmental quantity and quality.

Comparing the effect of the static and dynamic aspects of population on the environment, it was
discovered that, in 1980, Kamphaengphet, Mae Hong Son, Phang-nga, Phuket, Bangkok, Pathum Thani,

and Trat were the 7 provinces that in- migration had significant effects on their environment, Nan, Phrae,
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Phuket, Narathiwat, Bangkok, Nonthaburi, Samut Sakhon, and Samut Prakam-were the 7 provinces that the

static aspect of population (population density) played an important role on the environment.

Table4 The Percentages of the Provinces in Each Region with the Above Average Total Environmental
Indicators in 1980 and 1990

Dynamic Aspect Dynamic Aspect
Area Static Aspect (In-migration)

frmigration (Out-migration)

1980 1990 1980 1990 1980 1990
Northeastern Region 0 6 0 0 6 6
Nerthern Region 18 0 18 12 24 18
Southem Region 36 29 43 50 43 50
Central Region 68 56 60 52 76 68

In 1990 Mae Hong Son, Phuket, Bangkok, Pathum Thani, Samut Sakhon, and Suphan Buri were
the 6 pmvinces with high in-migration-environmenial impacts. And Phuket, Songkhla, Pattani, Narathiwat,
Bangkok, Nonthaburi, Nakhon Pathom, Samut Sorigkhram, Samut Prakam, Prachinbun, and Ranong were
the 11 provineces that static aspect of population played an important role on the environment. [t can be
generally concluded that the dynamic aspect of population had an higher affect on the provincial

environment than the static aspect both in 1980 and 1990.

3.2 The Causes of the Provincial Environmental Changes Fopulation Changes, Production
Changes, and Pollution Changes
Compared to production changes and changes of pollution per unit, it demonstrates a significance
of the strength of in-migration over the environmental changes of almost all the provinces in Thailand. The
population density mostly dominated the environmental changes of the provinces in the southern and central
regions. Qut-migration positively affected the snvironmental changes in 11 out of 17 provinces in the
northern region.
Compared to the population density and the changes in pollution per unit of production, it

revealed the importance of the effect of production changes over the environmental changes mainly in the



- a
msrnNmuuiwsemal TH 4 etufiz 2544
vol.4f No2 200l 01

TE s ST ms s smmmmsms s st LY awh smamms mmmEmEs as GmmsoaE b

T e . fe e nm s mm s s s mmsnm it LT mm mmm m - amsmms mmaa= fmm e Lnmi.a ms ek mmm s mms s tmmrmmemmr = e a o na
ir Hr b

northeastern and northem regions. Compared to out-migration and the changes of the pollution per unit of
production, revealing a meaningful affect involving production changes over environmental changes in the

northeastern and central regions.

Summary and Recommendation

Although the population-environment relationships were not quite high for now, it doesn't mean
that it will not increase in the future. Therefore, it is recommended from this study to have some preventive
measures concerning population pressurcs on the environment, i.e., the construction of houses, taxes and
subsidiary measures, etc. for controlling the use of the environment. In spite of the differences in each
province, the specific preventive measures should also be different. Therefore, preventive measures should
also be proposed by the local related government agencies, The several proposed local measures will
provide guidelines for undertaking suitable preventive measures concerning population pressures on the
environment. Educating migrants to increase their concern for the environment is also propossd as a

supportive measure besides the local and national preventive measures .
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