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Chapter 1

Resource Conflicts and Challenges

In less than thirty years, Thailand has been transformed from a subsistence agrarian
economy into a rapidly industrializing country: a rare accomplishment among developing
countries. Thailand's rural natural resources—land, water, and forests—have made
indisputable contributions to the country's industrialization and economic growth,
ranging from food and materials to foreign cxchange and labor at a critical stage of the
country's development. The steadily falling share of natural resource sectors (agriculture,
forestry and fisheries} in the gross domestic product (GDP) and exports and the
concurrent, continued rise in their absolute contribution is a measure of the success of
these sectors in fueling the diversification and sustained growth of the economy. The
inherent risk is to infer from this inevitable structural change that rural natural resources
no longer warrant attention since the share of the resource-based sectors is relatively
small (under 20%), and is steadily declining.

THE RESOURCE CONFLICTS

Thailand is no longer an agricultural economy; agriculture's annual
contribution to the GDP can be replaced by two years' nonagricultural production growth.
Yet the majority of the Thai population are farmers, farm workers, and gatherers who
depend for a living on the primary productivity of natural resources, especially land,
water, and forests. These resources are partially degraded and depleted from past
overuse, but they are called upon to meet the rising expectations of a much larger, and
still-growing rural population. The burden on these resources is further increased
because they are relied upon to reverse the growing disparity in income distribution.

Land and Forest

The land frontier, which has served as a source of agricultural growth and poverty
alleviation in the past, is all but exhausted—not in the physical sense, but rather in the
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economic sense of a steeply-rising (social and increasingly private) supply price of
forestland to agriculture. Not only is the remaining forestland less suitable for agriculture
because of its steeper slope, greater fragility, and lower productivity, but its clearing and
conversion to agriculture involves heavy social costs in terms of loss of water control, of
biological diversity, and ecological balance. Indeed, some of the previously encroached
agricultural land has a social cost that exceeds private benefit, and ought to be reverted to
forestry.

Of course high social costs are no guarantee against further forest encroachment
in response to the declining productivity of already encroached lands. But even in
private terms, further forest encroachment will come at a higher cost and a lower benefit
since the remaining forestland tends to be steeper, more remote, and of lower sustainable
productivity. Moreover, advancing deforestation deprives rural people of resources
which they have traditionally relied upon for an income supplement and a variety of
products such as wood for fuel, construction polés, food, and medicine for home
consumption. As the forest recedes even the collection of nontimber forest products
becomes unsustainable and deirimental to the resource base.

As if these pressures were not enough, mounting demands for rural natural
resources emanate concurrently from the nonrural sectors. Growing urban centers and
expanding industries demand and obtain prime agricultural land for urban development,
industrial location, and commercial centers. Urbanization and the rise in income create
further demands for recreational facilities and roads. The thriving tourist industry has
become a major claimant of land in both coastal and upland areas. Rising land prices,
expectations of continued rapid growth, and uncertainty regarding the location of new
infrastructure have led to land speculation that diverts land from agricultural use to a
"nonuse" state that costs little to maintain and promises much gain in return. While the
perceniage of agricultural land that is converted to other uses, including land speculation,
is still small, it affects some of the best agricultural land both in terms of its productivity
and its proximity to markets. At the same time large-scale, urban-based agrcindustry,
with official support, has been acquiring large tracts of land, including land in
encroached forests, to establish industrial plantations to feed woodchip and pulp and
paper mills for both domestic consumption and export. Clearly, both land and forests are
under increasing pressure despite (or perhaps because of) the rapid industrialization and

economic growth.
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Water Resources

The growing demand for water by both the rural and nonrural sectors is no less
dramatic. Only 20 percent of Thai agricultural land is irrigable. Virtually all suitable
sites for construction of irrigation dams have been used; additional capacity can only
come at a steeply rising supply price, both in terms of construction and environmental
costs. Yet with the virtual exhaustion of the land frontier, productivity growth remains
the only sustainable means of réising agricultural output and improving farm incomes.

Water is a critical element and is necessary for raising agricultural
productivity—both directly, and by making other inputs, such as new crop varieties and
fertilizers, more productive. Productivity growth itself is critical to containing
encroachment. Therefore, water scarcity that inhibits productivity growth may bring
about further water scarcity through continued encroachment and deforestation, since the
margin of cultivated land has already reached important watersheds.

Another factor that would help contain the demand for agricultural land is the
diversification of agriculture from land-extensive to land-intensive crops: from maize and
cassava to vegetables, fruits, and fish. But the latter also require more and better

controlled water resources.

At the same time, growing urban centers, expanding industries, and thriving
tourist industry require ever-increasing quantities of water. Urbanization concentrates
household demand for water in a few locations requiring water.storage and conveyance
from large distances, central treatment facilities, and extensive distribution systems.
Income growth, especially in urban areas, raises; the per capita demand for water as
nonessential uses, such as watering of gardens, are added to the more basic uses of
drinking and washing. The growth of businesses and institutions such as restaurants,
food markets, and hospitals serving an increasingly larger and wealthier urban sector
further éompounds the urban demand for water.

The remarkable growth of the Thai tourist industry, which reached 5 million
tourists (1989) and is expected to double in a decade, is a new major and growing source
of water demand for cities like Bangkok and Chiang Mai and for tourist resorts such as
Pattaya and Phuket. The per capita consumption of water by the average tourist (both
directly and by hotel facilities and restaurants, etc.) is 1.25 cubic meters per day
compared to 0.28 cubic meters per day for the local urban resident.



Resource Cenflicts and Challenges 4

Industry uses water for a variety of purposes ranging from washing raw materials
and equipment to cooling anc condensation. Water is also used as a factor of production
and is incorporated into the final product and used as a means of conveying other
production inputs. It is estimated that the industry currently uses 2.1 billion cubic meters
of raw water per year,

Annual urban, industrial, and tourist water consumption, while relatively small (4
billion cubic meters) in comparison to agriculture (40 billion cubic meters) and to total
freshwater resources (199 billion cubic meters), faces the most acute scarcity for three
reasons as follows:

1. Water for urban, tourism and, to some extent, industrial use needs to be of
much higher quality than that used for agriculture or found in surface

water bodies, especially those in proximity to urban and industrial centers.
Therefore, it requires costly treatment and purification.

2. An effective water resource needs to be made into a large, concentrated,
and reliable supply, regardless of local availability of raw water sources.
Therefore, it involves high conveyance and distribution costs.

3. The water demand for nonagricultural uses, while relatively small at
present, will quadruple in 15 years if current trends continue.

The main raw water sources around Bangkok and the Eastern Seaboard have
already been tapped. The maximum dzily withdrawal of 5.2 million cubic meters of raw
water for Bangkok from the Chao Phraya irrigation systemn set by the Royal Irrigation
Department (RID) will be reached by the end of the Seventh National Economic and
Social Development Plan (1995). Already, plans are being made for an interbasin
transfer from the Mac Klong River, which is located 100 kilometers from Bangkok.

Water shortages and water conflicts are widespread and are increasing in
frequency and severity. In Pattaya water is being trucked to hotels and restaurants, and
forthcoming new supplies will draw on a system which was initially planned for the use
of the Eastern Seaboard. In the industrial province of Samut Prakan and other areas of
the Bangkok Metropolitan Area (EMR), excessive groundwater pumping has led to land
subsidence of 5 centimeters to 10 centimeters per year, affecting an area of 4,550 square
kilometers and contributing to property damages equal to billions of baht.

As the demand for water by all sectors grows, its supply is being affected by
deforestation and water pollution. Untreated -municipal wastewater, toxic industrial
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wastes, and-leached agrochemicals find their way in increasing quantities into surface

and groundwater sources.
Environmental Amenities and Resources for the Future

The demand for natural resources such as land, forests, and water is not abated by
industrialization and growth. Resource conflicts and scarcities may both result from and
constrain economic growth. Land, water, and forests are critical elements for alleviating
rural poverty and improving income distribution. Water is equally critical to urban,
inaustrial, and tourist industry growth. Yet the most latent, and perhaps the more potent,
urban demand for rural natural resources over the long run is the demand for
environmental amenities open spaces, parks, and recreation arising from income growth
and urban congestion. This envircnmental and recreational demand for land, water, and
forests is beginning to manifest itself in growing visits to national parks, coastal resorts,
rapid growth in golf ‘courses, and increasing support for the environmental movement.
As incomes continue to grow and the environment of the cities deteriorates from
pollution and congestion, growing numbers of people will demand the amenities of the
countryside: open spaces, rural landscapes, natural forests, and unpolluted waters. Last
and foremost, for development to be sustainable over the long run, the stock of resources
and the range of options left to the future should not be diminished by current use.

POLICY CHALLENGES

The growing resource contiicts present policymakers with five fundamental

challenges as follows:

1. How can agricultural growth continue, rural poverty be alleviated, and
income distribution improve without further forest encroachment?

2. How can the rural population best share in the benefits of Thailand's
successful industrialization and remarkable economic growth without
losing the desirable aspects of rural life and acquiring the aggravation of
urban congestion and pollution?

3. How can the country best conserve and protect its remaining natural
forests and accelerate reforestation without depriving farmers in forest
reserves of their means of livelihood and further exacerbating social
conflicts?

4, How can water be adequately supplied to urban, industrial, and tourist
users to ensure continued growth without depriving farmers and other
rural water users of one of their most essential resources?



Resource Conflicts and Challenges 6

5. How is it possible to modify the driving forces of resource use from
subsistence, speculation, and short-term profit to investment in long-term
productivity, conservation, and management for a sustainable future?

RESEARCH QUESTIONS

To help address these challenges the three Thailand Development Research
Institute (TDRI) research papers that are being synthesized under the theme of "Natural
Resources for a Sustainable Future" address a set of analytical questions as follows:

1. Given the demographic growth and structural change projections and the
likely trends in agricultural productivity and world commodity prices,
what is the expected demand for agricultural land over the next 10 years to
20 years?

2. What explains the concurrent growth of unused prime agricultural land
and the advancing encroachment of marginal forest lands?

3. In light of the recurring problems of flash floods, and droughts, soil
erosion, and landslides related to the destruction of watersheds, has the
relationship between agriculture and forestry turned from one of
competition for land into one of complementarity?

4. How are rural poverty and deforestation interrelated?

5. Are farmers in encroached forests worse off than farmers outside these
forests? What determines the income of farmers in the forests? Is it
sustainable? How can it be improved?

6. Can commercial forestry help break the vicious circle of deforestation and
rural poverty? What are the financial, economic, 4nd social profitability
and distributional iimplications of private commercial plantations?

7. Is community forestry a realistic alternative? What types of social forestry
have been successful, and under what conditions? What is the scope for
the expansion of community forestry beyond the few areas where it has
taken root?

8. Given the changing demographics, income growth, structural change, and
current trends in water consumption, what is the projected demand for
water by nonagricultural users (urban centers, industry, and tourism) over
the next 10 years to 20 years? How does the projected demand for water
compare with available and planned supplies?

9. What is the marginal cost of water supply from alternative sources and the
potential role of pricing in demand management and supply expansion?

10. What is the potential for using of water rights as an instrument for
increasing water-use efficiency; for making available additional supplies
of water to growing urban, industrial, and tourist centers; and for giving
farmers a partnership in industrial and urban development?

The research aimed at answering these questions is ongoing, and the results
reported here are sufficient to outline a consistent and effective policy response to the
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five policy challenges. Some measures can be implementec right away, while others
may take years. The emphasis here is not on details, but rather on concepts—not on
stopgap measures and palliatives, but on long-term solutions and cures. This is necessary
in dealing with issues of natural resource management and sustainable development.
This does not mean that the problems are not urgent and the solutions overdue; it only
means that the response to great challenges should not be stopped by the difficultics and
expediencies of the moment. In fact, we see a great urgency in dealing with irreversible
process such as deforestation and soil erosion and destabilizing trends such as the

increasing income inequality.

In the following chapters, the main analytical findings from our research on the
ten questions are reviewed, and policy measures are proposed for responding to the five

challenges.



Chapter 2

Agricultural Land Demand and Forest
| Encroachment

THE DEMAND FOR' AGRICULTURAL LAND

In the past, agricultural growth was accomplished largely through land expansion into
forest reserves. From 1961 to 1988, 89 million rai of forestland was cleared and 80
percent of that area was tumed into cropland (see Appendix Table 1). The end of the
land frontier is approaching, but encreachment continues unabated. The national forest
policy calls for 40 percent forest cover, but one-third of the designated area, or 38.4
million rai, is claimed by farmers as agricultural land. To determine whether the
agricultural pressures on the forest will continue and whether the national forest policy is
realistic, it is necessary to project the demand for agricultural land in the next 10 years to
20 years. We hypothesize that the demand for cultivated agricultural land depends on the
following factors:

* Price of agricultural crops relative to the price of nonagricultural products
reflecting relative profitability of land use

* Agricultural population reflecting subsistence demand for land (primarily
paddy land)

* Agricultural productivity, a composite index of the yields of major crops,
reflecting toth higher expected return from cultivation of existing
farmlaid and reduced pressures for opening new land

* Relative profitability of land-intensive (land-saving) crops leading to
diversification away from land-extensive (land-using) crops

e Growth of nonagricultural production reflecting nonagricultural
employment and structural change (industrialization index)
The empirical estimation of a land demand function, using national data from
1961 to 1988, has confirmed the hypothesized determinants of demand for cultivated
land. All hypothesized determinants of land demand were statistically significant and
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with the expected sign. The model explained more than 98.7 percent of the total
variation in land demand. Detailed results of the estimation are reported in Appendix,

Table 2. The following five findings are of significance:

1. A 10 percent increase in the relative crop price (lagged by one year)
results in a 0.8 percent increase in the demand for land: a rather limited
response.

2. In contrast, a 10 percent rise in the agricultural population results in a 13
percent increase in the demand for farmland, a potent response.
Rural/urban migration, by reducing the growth of agricultural population,
reduces the demand for agricultural land.

3. Productivity growth has two opposing impacts on the demand of
cultivated farmland. On one hand, the more productive the land the higher
the demand for farmland. On the other hand, the higher productivity of
existing farmland means lowered pressure for opening new land. In the
case of Thailand, the second effect is expected to overwhelm the first
because the opening of new land is driven to a large extent by stagnating
or falling productivity on much of rainfed cropland. Indeed, a 10 percent
growth in productivity (lagged by one year) reduces the demand for
cropland by 2.8 percent. This finding provides a potent instrument for
slowing down encroachment and reducing the pressure on the remaining
forests.

4. Diversification away from land-extensive crops such as cassava, maize,
and rainfed rice and towards land-saving crops such as vegetables and
fruits reduces the demand for land. A 10 percent increase in the
profitability of the latter results in 1.5 percent reduction in the demand for
farmland. This is relatively small because of the inclusion of irrigated rice
and sugarcane in the land-extensive crops, and the still very limited land
area under trees and vegetables (only 13 percent of the total).

5. Finally, the structural transformation of the economy from agriculture
to industry shifts the demand for agricultural land downward because of
increased off-farm employment opportunities relative to on-farm
opportunities. A 10 percent increase in the industrialization index, all
other things being cqual, reduces the land demand by 3 percent.
Therefore, macro projections of continued structural change well into the
next century would have a down-pulling effect on the demand for
farmland and on the share of farmland that is actually put to cultivation.
Yet there is stili a very strong positive time trend in the demand for
agricultural land which would ensure no abrupt drop in the demand for
fanmland, despite the fundamental structural changes taking place.

Based on these land-demand elasticities and projections of the independent
variables (land-demand determinants), the demand for agricultural land under
cultivation is projected to level off during the early 1990s, and to decline through the
1990s and the early part of the 21st century at the rate of 0.5 percent annuaily. The
decline will accelerate after 2005 to 1.7 percent annually, By the year 2010 the demand
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for agricultural land for cultivation will stand at 88 million rai, which is oniy 19 percent
lower than the 1989 figure of 109 million rai (see Figure 1).
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Therefore, land currently under cultivation will begin to be left idle, or will be
shifted to other uses. By the year 2001 as much as 11 million rai of land, which is
currently being used for agriculture, will be taken out of production, and by the year 2010
an additional 11 nullion rai to 15 million rai will be retire 1 from agriculture under the
base scenario. This will be in addition to some 33 million rai of farmland that currently
remains unused. With the increasing area of unused land, some of which is prime
agricultural quality, the encroachment of marginal forestland for farming should cease,
and more land should be made available for forestry. As it is shown in the next section

this is not necessary the case.
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To examine the sensitivity of cultivated land projection to policy interventions, a
number of policy simulations were carried out: (a) a farm price support that leads to 2
percent annual increase in real crop price index; (b) a three percent annual increase in
agricultural productiv’ty; (c) a capital subsidy for the industrial sector that leads to a 10
percent reduction in labor demand by the industrial sector from its base case level; and
() an average 2 percent lower growth rate for the non-agricultural sector during 1990-94
due to the higher oil prices arising from the Gulf crisis. The results of these policy
simulations (reported in Table 1) show most sensitivity of land demand for cultivation to

policy interventions.

Table 1 Demand for Agricultural Land: Policy Simulation
Results

(Million Rai)

Year Base Farm Productivity Capital High
Subsidy Growth Subsidy Oil Price
1990 103.25 103.25 103.25 103.66 103.66
1995 101.13 102.01 95.90 104.57 104.57
2000 98.69 100.84 91.37 .102.05 102.05
2005 96.05 99.03 86.77 99.35 99.35
2010 87.94 91.84 77.86 . 90.93 90.93

UNUSED LAND AND FOREST ENCROACHMENT

In any given year, a substantial portion of agricultural land (farm holdings) is left
unused for a variety of reasons that include a drop in productivity, poor rainfall, low
prices, flooding, fallow requircments, etc. Farmland is also left unused when labor has
better, alternative employment opportunities. Land is also converted from farming to
other uses when the expected return from such uses is higher, but such land should no
longer be classified as farmland, or unused land. Unused farmland has ranged from a
high of 29 percent in 1972 to a low of 14 percent in 1985. Since 1985, however, it rose
to 25 percent in 1988 and it is expected to rise further in the future (see Figure 2).
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Source: Calculated from the data reported by Agricultural Statistics Office

In order to predict the area of unuged farmland in the future, historical variations
in unused land were analyzed to determine their causal factors. Ninety percent of the
variation in unused land from year to year (from 1962 to 1988) was explained by crop
price, land productivity, average holding, size of agricultural population, differential
return between agricultural and nonagricultural activitics, and time trend (see Appendix,

Table 3). The results obtained were as follows

1. A 10 percent drop in price the real crop results in a 3.8 pereent increase in
unused land, while a similar drop in productivity results i much higher
(6.3%) rise in unused land.

2. A drop in agricultural population by 1 percent results in a 0.96 percent risc
in unused land. The figure implies that an increase by one additional
farmer would result in a decrease of unused land by 0.74 rai. 'The rest of
the land needed for cultivation is probably obtained from forest
encroachment.  An increase in farm holding per farmer by 10 percent
increases unused land by 38 percent.

3. The increases in the differential return between the agricultural sector
and other sectors in favor of the latter result in a proportional increase in
unused land.  Other factors being equal, unused land tends to decline over
time. Unused land fell to its lowest level in proportion to the total amount
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of farmland during the period from 1979 to 1985 because of sluggish

growth in nonagricultural production.

Therefore, unused land is driven by the availability of better alternatives for labor
and capital outside agriculture, and the low cost of keeping land idle. The opportunity
cost of idle land is especially low under conditions of depressed prices and low

agricultural productivity.

In contrast, forest encroachment for crop cultivation results from (1) lack of
better alternatives, and (2) the low cost of obtaining and clearing new land. It is largely
driven by poverty. This is not true of other forms of forest encroachment such as illegal
logging, land accumulation by the wealthy, and encroachment by commercial
plantations, although there is a fair amount of overlap and interaction. For example,
illegal logging may be carried out by local villagers on behalf of influential entities, but
poor farmers are rarely the encroachers of first instance. They usually follow loggers
into an area after it*has been logged, or purchase land from wealthier farmers or
influential people who have already staked a claim on large areas of the forest. Such
claims are not legally recognized by the government, but they are respected by local
people. There is an active market for encroached land, which sells at about 50 percent of
the price of equivalent titled land. The small and landless fariners' needs for land to eke
out a livelihood provides a physical and moral cover for encroachment by other groups
and interests. Therefore, any reduction in the demand for new land for farming would
help contain other forms of encroachment as well,

An increase in the demand for land for cultivation is satisfied from various

sources as follows:

1. Reduction in unused farmland
2. Other sources such as grasslands and unclassified lands
3. New land clearing through forest encroachment.

For example, the increase of demand for cultivated land by 4 million rai from
1984 to 1985 was satisfied by returning to cultivation 0.91 million rai of unused land, by
encroaching 1.54 million rai of forest, and by obtaining the rest from unclassified land.
An analysis of the sources of land supply to satisfy changes in land demand indicates that
for every 100 rai of land that is added to cultivated land, 140 rai of forest is being
cleared. Of that amount, 27 rai go to replace retiring farmland that reverts to the unused
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land category, 7 rai go to grasslands, aquaculture etc., and 6 rai go to unclassified lands
(see Appendix, Table 4).

Alternatively, 71 percent of deforested land is put under cultivation, 4 percent
under urban use and the rest either remains unused or turned into grasslands (see Figure
3)

[Distribution of Deforested Land'

~_ Unused (19.2%)

" Grassland (6.0%)

| Urban & Other (4.0%)
Cultivated Land (70.8%) |

Figure 3
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AGRICULTURE AND FORESTRY: COMPETITIVE OR COMPLEMENTARY?

If forest encroachment is expected to continue while unused farmland is not likely
to be reverted to forest for economic and ecological reasons, what would be the impact of
continued deforestation on agricultural production? In the past 30 years agricuitural
production has increased steacily through deforestation and farmland expansion. Since
less forest means more land for agriculture, the impact of the deforestation on
agricultural production has been positive. Of the 85.3 million rai of forest cleared
between 1961 and 1988, 81.9 million rai were converted to farmland (although only 60
million rai are being used) contributing, on the average, 550 baht per rai (in 1972 prices)
to agricultural Gross Domestic Product (GDP) after adjustment for a '1.35 productivity -
growth during the period. This is probably an overestimate since the considerably higher
productivity growth in the irrigated areas of the Central Plains and the North raises the

average productivity.

There is no doubt about the contribution of forest clearing to agricultural growth,
Maize, cassava, and sugarcane, which are the major crops replacing the forest (in all
regions except the South), are reported by The Office of Agricultural Economics (OAE)
to generate profits of 142 baht, 648 baht, and 592 baht per rai, respectively (average
profit over the decade from 1978 to 1988). A Thailand Development Research Institute
(TDRI) survey in Chachoengsao Province has also recorded income froin cassava of 500
baht per rai (1989) which includes the opportunity cost of family labor. Is it, thercfore,
safe to assume that agricultural production will continue to rise with deforestation as has
been the case in past?  Will the conventional, competitive relationship between
agriculture and forestry continue until all forestland is replaced by farmland? At any
rate, what are the social costs of forestland in terms of agriculture? Is there any negative
feedback?

There is accumulating evidence at the micro level that loss of forest cover,
especially on steep slopes and in watersheds, leads to increased runoff, soil erosion, and
loss of water control. The downstream environmentai impacts include the flooding and
sedimentation of water bodies and the decreased availability of water during the dry
season. For example, the Department of Land Development (DLD) reports that 39
million rai of agricultural land under upland crops, rubber, and shifting cultivation
suffers from severe to very severe erosion, between 100 tons and 967 tons of soil per
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rai per year, compared to a loss of between 0.01 tons and 5.00 tons per rai per year for
forests and paddies (see Onchan 1990).

A study in the Northeastern provinces of Sakhon Nakhon and Kalasin showed a
loss of 15-16 tons of soil per hectare per year from land under shifting cultivation and
about 21-25 tons of soil per hectare per year for bare soil compared to only 2-4 tons of
soiloss per hectare for forests (Pairin et al. 1982). Another study indicates that a loss of §
centimeters of topsoil results in a 22 percent drop in the yield of maize, and a loss of
15 centimeters results in a 50 percent drop in maize yields. (Thailand Development
Research Institute 1986). The sedimentation of rescrvoirs, the landslides that occurred in
the South in November 1988, and the recurrent floods and droughts, all of which have
some impact on agricultural production, are not unrelated to deforestation, although
quantitative assessments of impacts are lacking. It is possible, however, to learn
something from any covariation that may exist between deforestation and agricultural
production provided all other variables are controlled that are major d;:tcnninahts of

" agricultural production.

We thus hypothesize that agricultural production (GDP in real terms) is
determined by cultivated land area, fertilizer use, irrigation, rainfall, agricultural labor
(agricultural population), and the rate of deforestation. All variables, cxcept the last one,
are direct inputs in crop production and standard variables in agricultural production
functions, Deforestation is the only innovation here and is introduced as a surrogate of
forest-related environmental impacts on agriculture. Its introduction in the agricultural
production function is a recognition of linkages and externalitics between the two largest
spatially-based sectors.

Given the strategic upland domain of forests and the passive downstream domain
of agriculture as well as the encroachment of the former by the latter, three effects are
expected as follows:

1. Deforestation results in more land available for agriculture, hence, there is
a positive relationship with agricultural output. This effect is fully taken
into account by the inclusion of the land variable in the equation.

2. Newly cleared land is generally more marginal, more fragile, and on
steeper slopes and, therefore, on the average, it is of lower sustainable
productivity than existing agricultural land. Hence, deforestation results in
lower agricultural production per rai (yield) than previously opened land.
This is the on-site environmental impact of deforestation on agriculture,
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3. Denuded hillsides and watersheds under shifting cultivation or upland

crops such as cassava and maize result in increased runoff and flash floods

that might accelerate nutrient leaching and soil erosion downstream,

especially on lower uplands, as well as sedin 2ntation of water bodies and

flood damage. This is the watershed effect, or off-site, environmental

impact, of deforestation on agriculture. Based on the presumption that

these factors are present and significant, effcrts are being made to protect

watersheds and to increase the area under forest cover. The scientific

evidence, both in Thailand and around the world, while still inadequate,
supports the hypothesis of a watershed effect.

The hypothesis has been tested in a macro production function that explained 99.6
percent of the total variation in agricultural output between 1962 and 1987. All the
agricultural inputs made a statistically significant contribution to the agricultural output,
with the exception of labor. The results are reported in the Appendix, Table 5.
Deforestation which was significant at the 95 percent confidence interval had a negative
sign indicating an inverse relationship with agricultural production. A 10 percent
increase in the rate of cumulative deforestation results in a 4.4 percent reduction in
agricultural output. This corresponds to a loss of agricultu.al output of 227 baht
(1972 prices) per rai of forest loss. This should be compared with the agricultural gain
from deforestation. According to our estimates from the same equation, onc additional
rai of farmland at the margin generates an output of 292 baht (in 1972 prices). Therefore,
during 1962 to 1987 cumulative deforestation has generated a net loss to the agricultural
GDP equal to 45 baht per rai (in 1972 prices) or 153 baht per rai in current prices. To
study the cumulative deforestation effects on income in earlier time periods, the output
model is re-estimated with data from 1962 to 1978, from 1962 to 1980, and from 1962 to
1984. The income gain and loss from deforestation in each time period is shown in Table

2 below.

Table 2 Effects of Deforestation on Agricuitural Income (1972 prices)

(Baht/Rai)
Gain/Loss 1978 1980 1984 1987
Gain from
land expansion 213.19 186.74 174.88 182.38
Loss from
deforestation 183.28 159.25 161.51 227.36

Net gain +29.91 +27.49 +13.37 -44.98
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The table indicates the net effects of defcrestation on income, which have been
positive in earlier periods, have become negative in the late 1980s. The Table also shows
that the gain frem land expansion is declining. An increase in income (gain) in 1987
could have come from (1) higher productivity, (¥) higher prices, and (3) a shift to higher-
value crops. In cenirast with the inceme gain trend, the income loss from deforestation is

increasing.

The net income gain from deforestation is certainly on a downward trend. In
1978 clearing one rai of forest yielded a net benefit of 30 baht in 1972 prices (102 baht in
current prices). The same activity, however, caused a nct loss of 45 baht (153 baht in
current prices) in 1987. The trend is rising for four reasons as follows:
1. Due to cumulative effects, past deforestation also has downstream effects
on current producticn partiaily capture. here.

2. Deforestation is increasingly moving onto steeper, more fragile and
more ecologieally critical iands resulting in increased environmental
disturbance.

3. As cultivated land increases and agricultural preduction grows, there is
more property and value to sustain damage.

4. In recent years deforestation has slowed down, resulting in higher damage

per rai of forest loss at the margin.

The forest cover affects agricultural production through its impact on agricultural
productivity. To test this, a 1.odel was formulaed to explain agricultural productivity (a
composite index of crop vizids per rai) during the period from 1962 to 1987. The
significance of the following variables including rainfall, irrigation, fertilizer use,
agricultural research, agricultural extension, education, average capital input, and forest
area were tested to capture any externalities between forest production and agricultural
productivity.  All variables were rejected as insignificant or perverse, except for
education, forest area, irrigation, and rainfall which were significant and together
explained over 62 percent of the variation in productivity.! A 10 percent increase in the
average number of years of schooling increases agricultural productivity by 2.2

percent, collaborating findings of earlier studies (see Appendix Table 6).

An increase in irrigation per unit of cultivated land apparently increascs
productivity. A 10 percent increase in forest area results in a 1.8 percent increase in
agricultural yields. This puts the value of one additional rai of forest to agriculture in
1988 at 260 baht, or about 26 percent of the Royal Forestry Department's (RFD) estimate
of 1,000 baht per rai cost of reforestation.2 These findings suggest that agriculture and
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forestry no longer cumpete for land in social terms, though in private terms there are still
gains to be made from forest encroachment and land clearing for cultivation.
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End notes

1. Variables such as, fertilizer, research, and extension could be significant at a more
disaggregated or micro level.

2. The Royal Forestry Department's reforestation cost figure is probably an
underestimated. In Indonesia it costs the equivalent of at least 2,000 baht to reforest
one rai of land.
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Chapter 3

Poverty and Deforestation: A Vicious
Circle

FARMERS IN THE FOREST: INCOME ANALYSIS

It is widely believed that farmers in the forest who obtain farmland through
encroachment are worse off than farmers outside the forest. To assess the incomes of
farmers in the foresi, the results of village surveys conducted by the Office of
Agricultural Economics (OAE) during 1983 to 1986 in 24 forest sites in 11 Northeas!
provinces, 7 forest sites in the Lower North area, and 6 forest sites in the Central Region
were analysed.  The surveys were carried out under the Land Reclassification Program

and invoived 18,697 samples from a total of 144,401 settlers in forest reserves,

Since the surveys were taken in different years, for comparison across provinces,
all figures were converted into 1976 prices. The highest family cash incomes were found
in the provinces of Kamphaeng Phet, 30,365 baht: Prachuap Khiri Khan, 25,655 baht;
Lop Buri, 24,740 baht; and Petchabun, 23,497 baht. The lowest cash incomes were
found in the provinces of Nong Khai, Loei, Nakhon Phanom; and Sakon Nakhon: about
7,500 baht per household per year. Between the highest and lowest cash incomes, there
was considerable variation with relatively high incomes in the Central Plains and low

incomes in the Northeast and the North.

To obtain a rough measure of the relative income position of farmers in the forest
reserves vis-a-vis the population at large, we compared net cash income in current prices
with the provincial average net cash income from the OAE's 1982/83 and 1986/87 Farm
Houschold Income and Expenditure Survey. Half the sampled forest reserves had net
cash incomes below the provincial average, and half were above it. This suggests that
farmers in forest reserves ure generally not in worse socio-economic condifion than

farmers in general: their income level depends on the specific forest reserve and
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province they live in. In the Central Region, farmers in forest reserves were in worse
economic condition than the average farm family in the province, while in the North, the
reverse was true. The situation in the Northeast was mixed, with farmers inside the forest
in six provinces, notably Khon Kaen and Chaiyaphum, being better off and five
provinces, notably Nong Khai and Nakhon Phanom, being worse off than the average

farmer in the province (see Table 3).

Table 3 Annuz! Family Net Cash Income of Sampled Households
Residing in Forest Reserves Compared
with the Average Net Income of Farm: Households

in the Province, Northeastern Region.

Family net cash income (baht)
Provinces
Study sites 1982/83 1986/87
Khon Kacen 27.976 16,130 18,368
Chaiyaphum 22,351 16,905 14,201
Maha Sarakham 22,154 11,163 16,580
Buri Ram 14,437 19.708 17.585
Nong Khai 16,637 19411 30.769
Si Sa Ket 20,211 7,021 18.856
Kalasin 19,100 11.841 17.581
Nakhon Planom 13.423 21,215 22415
Sakon Nakhon (2,784 29,031 13,768
lLoei 10,445 13.284 12,138
Udon Thani 23.489 26,279 24 311
Phitsanulok 269317 17,594 17.756
Urraradit : 15,752 18,047 -3412
Sukhothiai 21.775 19,444 21,786
Kamphaceng phel 36.687 25.200 . 32,333
Phetchabun 26,853 16,570 24,541
Nakhon Sawan 25,732 21,849 27.425
Uthai Thani 20,689 20,118 17,373
Lop Buri 27.395 36.545 41,480
Kanchanziburi 13.795 50,786 36.091
Chai Nat 16,262 20,556 23.884
Rivtchaburi 20,661 26 8606 43,706
Phetchaburi 27,993 12,340 8.38Y
Prachuap Khiri Khan 25,458 37315 19.312

Source:  Office of Agricultural Economics,
Provincial Average Data: Farm Houscholds
Income and Expenditure Surveys”
1982/83 and 1986/87"
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In order to formulate policy recommendations for (1) increasing the income levels
of households living in forest reserves, and (2) stemming further encroachment and
aeforestation, it is important to first understand the sources of these income variations.
For this purpose we have formulated 2 number of hypotheses pertaining to the three main

sources of income of households in forest reserves.

Farmers in the forest derive thejr cash income from five sources: crop
farming (54%), fruits and livestock (15%), wage labor (13%), remiitance (16%),
and sale of forest products (2%). The last figure underestimates the farmers'
dependence on the forest. Farmers derive many of their basic necessities from the forest:
construction poles, fuelwood fodder for livestock, fruits, vegetables (especially bamboo
shoots and mushrooms), animals for meat, medicinal plants and herbs, and condiments,

Thus, while forest products contribute only 2 percent to the family's cash income, they

may contribute closer to 50 percent of its noncash income,

Tiiere is considerable variation in family cash income among provinces/forest
sites, ranging from a low of 7,600 baht in Nakhon Phanom to a high of 30,400 baht
in Kamphaeng Phet. To explain this variation, three production functions are specified;
one production function for cach component of cash income other than remittances,
Income frem agriculture (crop farming plus fruits and livestock) is hypothesized to
depend on three inputs: laad, family labor, and expenses for agricultural inputs (working
capital). Normally, one would expect these inputs to explain most of the variation in
incomes among fariners who use no irrigation or modern agricultural technology. In the
case of farmers in the forest, several additional factors were hypothesized to be important
including (1) time since first clearing of the land, (2) size of forest, (3) distance from
market, (4) security of land ownership, and {5) level of education. A strong negative
relationship between time, encroachment, and agricultural income js expected. This is
because, with the passage of time the fertility of the land declines as original nutrients are
used up or leached from the soil in the absence of water and soil conservation and
fertilizer use. The size of the forest is flikely to be positively related to the income from
forest products and negatively related to the income from agrictlture because it presents
an alternative source of activity and income. The more remote the site is from markets

(especially Bangkok), the lower the farmers' income is likely to be.

The settlements in national forest reserves are illegal and are not entitled to

infrastructure or government services. However, older settlements such as Pak Chong
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have grown.into functioning towns and sites of Amphoes (districts) with considerable
infrastructure. The villages which have been more recently settled tend to be in more

remote areas with less infrastructure than the older settlements.

As one would expect, secure land titles are less prevalent inside the forest reserve
than outside. It is, in fact, surprising that any titles exist at all over land that is acquired
through encroachment. The National Rural Development village surveys show that 48
percent of villages in forest reserves had a part of their land under some form of land
title, mostly NS3 and NS3K (see Table 4). In the OAE sample, however, the most
prevalent type of title was a Sor Tor Kor (STK) (a STK is a usufruct certificate issued to
an encroacher by the RFD) since the survey was carried out in the area under a STK. Itis
hypothesized that, in provinces where farmers have a larger percentage of their land
under a STK, farm income will be higi.er because the presumed increased security of
ownership and settlement encourage farm investments. In addition, educational
attainment probably contributes to higher incomes, both on-farm and off-farm. With
regard to wage income, the average wage rate in the province and the level of family
education are expected to be the main determinants. The family cash income from the
sale of forest products is expected to vary positively with the size of the forest and
negatively with the distance from markets and from income from other sources. One
important hypothesis in this context is that the dependence on income from forest
products increases with the passage of time since the initial encroachment. This is
attributable to falling productivity and income from farming due to the exhaustion of soil

nutrients.

Table 4 Land Titles Inside and Qutside the Forest Reserve

Inside Outside

Type of Title
No. of Villiges | Percent| No. of Villages | Percent
Chanode 211 1.7 10,267 24.2
NS 3 1,331 10.8 71811 18.4
NS3K 2,577 21.0 19.054 45.0
Bai Jong 840 6.8 840 2.0
STK 879 1.2 1,379 3.2
None 6,434 523 3.126 7.4
Total 12,272 100 42,477 100

Scurce: DRI, NRE-GIS Data Files
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To test these hypotheses, income production functions were estimated using the
OAE survey data for 24 forest sites/provinces. The estimated models explain up to 89
percent of the variation in farm income, 77 percent of wage income, and 65 percent of
income from forest products. All hypotheses, except one, were accepted at a 10 percent
level or higher (see Appendix Table 7). The nine main findings are summarized in terms
of elasticities in Table 5 and explained in detail below:

Table 5 Sources of Agricultural Income of Farmers in the Forest

(Elasticities)

Percent increase in

Agricultural income
One percent increase in:

Model 1 Model 2

Land holding 0.403 0.235
Land document 0.096
ash expenditure in agriculture 0.559 0.671
Family labor 0.037 0.094
Education 1.169
Size of forest -0.137
Distance -0.105
Years since {irst encroachment -0.75 -0.871
R square adjusted 0.915 (0.889

Source: Appendix Table 7
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1. The clearing of an additional rai of land for farming generates an
average increase in farm cash income of 307 baht. This is comparable
to other estimates of the return from cassava. After deduction of farm
expenses, adjustment for inflation, and capitalization at 12 percent real
interest, the net return to encroachment, 3,500 baht per rai, is obtained
which is about the price at which encroached land sells today.

2. Although the labor supply is abundant for most of the year, it is
binding during the planting and harvesting season, but its marginal
contribution to farm income is minimal. A 10 percent increase in farm
family labor would result in less than 1 percent increase in farm income.
Hired farm labor is included in farm expenditures (sce helow).

3. The return to farm expenditure is 35 percent which is 2.3 times the
interest rate charged by formal financial institutions. This implies that
farmers under-invest in their farms (using little fertilizer and no soil
conservation). However, since farmers in the forest do not have access to
institutional credit (due to lack of collateral) any credit they obtain is from
informal rural credit markets that charge an average of 3 percent in
interest rate per month or 36 percent per year. Compared to this rate of
interest fann expenditures are privately "optimal”. To induce farmers to
invest more in sustaining and raising land productivity, it is necessary to
make (low-cost) institutional credit accessible through land titling and
elimination of interest rate ceilings that constrain formal rural credit.

4. The fact that farmers do not spend enough on fertilizer and soil and water
conservation to maintain their yields is evidenced by the finding that in
every passing year from the time of land clearing, farm income drops
by 830 baht per family or 57 baht per rai. Thus, it takes less than a
decade for farm income at the margin to drop to zero. Of course farming
stops long before that, and farmers temporarily increase their dependence
on forest products and wage labor (if available). Eventually, they
encroach further into the forest opening new, ultimately more marginal
land in a vicious circle of encroachment, yield decline, and further
encroachment: an obviously unsustainable process. Even with continued
encroachment income cannot  be  sustained because of increased
remoteness: a 10 percent increase in the distance from Bangkok results in
1.0 percent decline in farm income, or 7.7 baht for every 10 kilometers of
distance (see Table 5).

5. Since very few farmers have any secure land titles (Chanod, NS3, NS3K),
the only test is for a STK (usufruct rights). STKs, which are not legally
transferable, were found to have some impact on agricultural income. A
10 percent increase in such titles results in a 1.0 percent increase in farm
income. The value of a STK to farmers was confirmed for the province of
Roi Et with a sampl: of 180 farmers. However, when the sample was
divided into farmers living both inside and outside of the forest area the
STK's were found to be significant only to farmers living outside the
forest and claiming land in the forest. One possible explanation is that
for farmers living outside the forest, STKs increase the security of
possession which cannot be ensured through their physical presence. The
farmers living in the forest tend to regard STKs as limiting their land
“holding" to 15 rai and state ownership over land which they already
possess (Feder et al.).
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6. The macro level findings were reaffirmed: education contributes
significantly to farm income. A 10 percent increase in the working
members with education at or above the compulsory level increases
farm income proportionately.  Alternatively, the attainment of
compulsory or higher education by an additional working member of the
household increases farm income by 4,560 baht per year (or 318 baht per
rai) without a change in landholding and other inputs.

7. Education was also by far the most significant contributor to off-farm
(wage) employment. Even without a change in the wage rate, the
attainment of compulsory level of education, or higher, by an
additional member of the household increases wage income by 610
baht per annum by making more employment opportunities available
to the household during the dry season. The lower a household's farm
income, the greater the pressure to seek off-farm wage employment.

8. An increase in the average wage rate in the province by 1 baht increases
the wage income of the household in the forest by only 45 baht per year.
Since the average household supplies about 250 days of labor for wage (a
backward supply curve is unlikely at such a low income level), less than
20 percent of a wage increase in the provincial center is transmitted to
the farmers in the forest. The limited accessibility and scarcity of off-
farm eniployment opportunities in the forest reserves are thought to be
responsible (see Appendix Table §).

9. In every passing year from the initial encroachment (year of land
clearing) the average household seeks 28 baht more from the sale of
forest products as a partial compensation for falling land
productivity. While this amount seems small, the 1.7 million households
in forest reserves earn 48 million baht per year in cash income from
selling forest products. Presumably, there is increased dependence on the
forest for noncash income as well, but detailed data are not available (see
Appendix Table 9).

RURAL POVERTY AND THE CAUSES OF DEFORESTATION

Poverty and deforestation are locked in a vicious circle of mutual reinforcement.
Landless and small-scale farmers, among others, encroach on forest reserves in search for
a better livelihood. Either they clear the land themselves, usually following loggers
(legal or illegal), or they purchase the land from influential persons who claim control
over large areas of forest reserves. In the first few years after encroachment, crop yields
are relatively high because of the nutrients in the slash-and-burn forest. Once these

nutrients are exhausted, yields begin to drop.

In response to falling agricultural income, farmers increase their dependence on
forest products from nearby forests and on off-farm employment. Further encroachment
is also likely if unencroached forestland is available nearby. Except in areas where off-
farm employment is abundant, farmers sooner or later are forced by declining
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productivity to move deeper into ihe forest in search of new, more productive land. The
unsustainability of farming on fragile, marginal land without adequate investment
in soil and water conservation and without use of fertilizers ensures the
perpetuation of both poverty and deforestation.

To test the hypothesis that poverty, the demand for agricultural land, and the
harvest of forest products are major causes of deforestation, we have specified a
delorestation function for Northeast Thailand, a region where both poverty and
deforestation have been most prevalent. We hypothesize that the area of deforestation
(the area of forest loss in a province between LANDSAT Surveys) is determined by the

following factors:

e Population growth

e Income level

e Size of forest

* Price of cassava

* Road network

* Harvest of forest products

All of the above factors, except income level, are expected to contribute
positively to deforestation. By pooling cross-sectional data for the 17 Northeastern
provinces with a time-series for five Landsats and related socioeconomic variables, a
sample of 79 obscrvations was generated. This sample is employed to estimate
deforestation functions. The objective is to explain (1) changes in forest area (forest loss)

¢

between LANDSAT surveys and (2) variations across provinces.

The hypothesized causes of deforestation have been found to explain over 75
percent of the deforestation that took place between 1973 and 1988 in Northeast
Thailand. The detailed results are reported Appendix Table 10, summarized in the form
of elasticities in Table 6 and explained below:

1. The addition of L000 kilometers of rural roads results in a loss of

179,000 rai of forest per year. In other words, a 10 percent increase in
the rural road network results in a 2.8 percent increase in forest loss.

2. The harvest of forest products valued at 10,000 baht results in the loss
of 44 rai of forest or 1 rai for every 227 baht. Alternutively, a 10
percent increase in the harvested forest products results in a 1.4 percent
increase in forest loss.
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Table 6 Causes of Deforestation (Elasticities)

Percent increase in deforestation
One percent increase in:
Model 1 Model 2

Income per capital -0.982 -0.833
Price of cassava 1.600 1.533
Harvest of forest products 0.140

Size of forest 0.692 0.691
Rural road network 0.280

Population growth 0.33]

Source: Appendix Table 10

3. An increase in the (real) price of cassava root by one stang per

kilogram results in the loss of 18 thousand rai of forest. In terms of
percentage, a 10 percent increase in the price of cassava brings about a 16
percent increase in forest loss. This is a very powerful response to
cconomic incentives that goes a long way towards explaining
deforestation in Northeast Thailand over the past 15 years to 20 years.

. An increase in the real income per capita by 1,000 hoke (in 1972
prices) results in a reduction of deforestation by 100,00v rai. Thus, the
forest loss could be cut in half by simply raising the provincial income per
capita by 50 percent, this is not a difficult task in a country with a 10
percent real growth rate.

. The forest loss is greater, where the forest is larger, primarily because
therc is a larger perimeter to encroach upon. Of every additional 1,000
rai of forest, 133 rai are deforested. In other words, provinces with 10
percent larger forests have a 7 percent higher rate ot deforestation, all
other factors being constant.  This should be a sobering finding for those
who simply advocate faster reforestation as a means for attaining the
desired area of forest cover.

. The population growth was tested in a separate model because it was
strongly correlated with the rural road network and the harvesting of forest
products. The provinces with a one percent higher population growth than
the average have an additional 5,700 rai of forest loss, all other things
being equal. This corresponds to an elasticity of 0.33, that is a 10 percent
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higher population growth, resulting in a 3.3 percent * increase in
deforestation.

7. Several provinces in the Northeast experienced exceptionally high rates of
deforestation (over 800,000 rai each) during 1973 to 1976 including
Chaiyaphum, Nakhon Phanom, Maha Sarakham, Surin, and Sisaket; and
two other provinces, Chaiyaphun and Sakhon Nakhon experienced the
problem during 1976 to 1978 These high rates were specific to these
provinces during these specific years.

8. On the positive side, autonomous deforestation (that is unrelated to the

above factors) was found to be on the decline since 1976. All other things

being equal, the deforestation in the Northeast decline by an average of

75,000 rai per year during 1973 to 1976. Autonomous deforestation was

highest during the early 1970s, and it slowed by 40,000 rai per year during

1976-1978, by 38,000 rai per year during 1978-1982, by 70,000 rai per

year during 1982 to 1983, and by 95,000 rai per year during 1985 to 1988.

Thus, we observe a deceleration of deforestation not attributable to any

particular cause. Therefore, policy changes that aim to contain the causes

of deforestation identified would be reinforcing underlying trends.

In summary, the main, historical causes of deforestation in order of priority
have been (1) poverty, (2) population growth, and (3) the price of cassava.! The
population growth has contributed to deforestation primarily through harvesting of forest
products and through agriculwral forestland clearing, both of which have been made
easier by the expansion of the road network. These results corroborate an earlier study
(Panayotou and Sungsuwan 1989) which identified population, price of forest products,
poverty, rural roads, irrigation infrastructure, and crop price as the main causes of
deforestation in Northeast Thailand. Remote locations and high rice yields help to
contain deforestation. Northeast Thailand is the poorest, most populous, and most
deforested region of Thailand. The resource base is too weak and degraded to supply the
inhabitants with the means for escaping poverty. A rehabilitation of the resource base is
possible, but this requires halting deforestation and accelerating reforestation. These
actions, however, mean preventing farmers from further encroaching on the remaining
forests for land and forest products and from replacing their declining production on their
current farm holdings. It also means taking some land out of crop production before it is
fully degraded and reverting it to forests. This is a luxury that poor farriers cannot
afford, and any attempts to halt deforestation and to accelerate reforestation must deal

with poverty first, or at least concurrently. Otherwise, the plan is bound to fail.

In the past, the activities of rural development, forest protection, and reforestation
have been carried out with little recognition of their inherent interdependence. As a

result, they achieved only limited success, although some notable exceptions did
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recognize the inseparable nature of the two problems. In recent years, however, the
interdependence between rural poverty and deforestation is increasingly being
recognized, and policies and projects are being formulated to deal with these two
problems integrally and holistically. Two of the instruments being advocated and
experimented with are 'commcrcial plantations of fast-growing trees and community, or

social forestry.

The premise of commercial plantations is that the energies and resources of the
private sector can be mobilized to reforest large areas of encroached and degraded
forestland with fast-growing species. In this manner, it is hoped, the national forest
policy target of 40 percent forest cover could be attained in a few years. Undcr this
scenario poor farmers would obtain employment in industrial plantations, and some may
even plant their own lands with fast-growing species for which a ready market would
exist. The domestic processing of logs into woodchips for export and pulp and paper for
domestic use would increase value added, eamn foreign exchange, and ultimately create

benefits for the country, including the rural poor.

The premise of community forestry is that local people know best how to protect
and manage the resources around them and will provide the optimal forestry management
when their rights to these resources are fully recognized and not infringed upon by
outsiders. Local participation in resource management, and even local control of
resources, is deemed critical to the success of social forestry. Advocates including
environmental groups, nongovernmental organizations (NGOs), and rural communities
point to traditional communities that have conserved their resources in the past and to a
few cases of cominunity forestry in operation today. They advocate the rejuvenation of
traditional management systems throughout Thailand and the reliance on community
forestry for forest protection and reforestation. The rural poor would benefit by retaining
access to forest products while excluding outsiders; by managing these resources for
sustainable yields; by enhaucing these resources through replanting; and by protecting
the environment around the community, and other forest-related resources such as soil

and water.

In what follows Thailand's commercial and social forestry practices are assessed
in order to answer the following questions: Can commercial forestry help break the
vicious circle of deforestation and rural poverty? What are the financial, economic, and

social profitability and distributional implications of commercial plantations? Is
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community forestry a realistic alternative? What types of social forestry have been
successful in Thailand, and under what conditions? What is the scope for expansion of

community forestry beyond the few existing cases today?

COMMERCIAL PLANTATIONS: FOR WHOM AND FOR WHAT

The national forest policy introduced i 1985 aims to raise the country's area
under forest cover from 28 percent (1988) to 40 percent: 15 percent for protection forests
and 25 percent for economic forests. The Royal Forestry Department (RFD), recognizing
the difficulty of accomplishing this target on its own, has been promoting the
involvement of the private (mostly corporate) sector in reforestation. The encroached
land in forest reserves is leased at a nominal rent ot 10 baht per rai to large companies for
eucalyptus plantations to produce industrial wood for pulp and paper and woodchip for
export. The companies also receive generous promotional privileges from The Board of
Investment (BOI) for both planting and processing. While the companies find it
necessary to pay farmers to vacate the encroached land, the private reforestation policy

has been controversial.

Most smail-scale farmers, including small-scale eucalyptus planters, complain
about the negative environmental impacts of eucalyptus—such as damage to their crops
and a reduction in soil moisture and the water supply in the vicinity of eucalyptus
plantations. However, they think that the land used for planting eucalyptus can still be
used for other crops after the stumps have been removed. (see Table 7) Farmers do not
think that eucalyptus wili help to improve soil, climate and water conditions. So far, they
can only see the adverse effects of eucalyptus. Most of the farmers in the study arca want

the government to promote trec species other than eucalyptus in reforestation projects.

The main conclusions of scientific research, both Thai and international, is that
eucalyptus, like acacia and a number of other tree crops, reduces the water table and
affects neighboring crops, where moisture and nutrients are in short supply. eucalyptus is
not recommended for protection of watersheds, for regulation of water flows, or as a crop
for good soil. Eucalyptus is suitable for degraded areas; it should be planted in small
plots, blocked by other species. When plan:zd on a large scale, agroforestry practices

should be used, and the environmental and social impacts should be assessed.
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Table 7 Local People’s Perception of Eucalyptus Plantations,

Chachcengsao Province, 1990

Eucalyptus planters  Non-planters
Number %0 Number %
1. Do eucalyptus lower other crops’ yield nearby?
Yes. 34 85.0 53 84.1
No. 4 10.0 6 9.5
Don’t know 2 5.0 4 6.4
Reason for answer Yes.
They compete for water 20 58.8 35 66.0
They compete for nutrient. 4 11.8 6 11.3
Don’t know 10 294 12 22.6
2. Do you think that eucalyptus use much more water
than other crops do?
Yes. 39 97.5 58 92.1
No. 1 25 1 1.6
Don’t know 4 6.3
3. Do you think that land will be usable for planting
other crops after eucalyptus are removed?
Yes. 28 70.0 37 60.7
No. 4 10.0 10 16.4
Don’t know 8 20.0 14 23.0

Source: TDRI Survev Data.
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Local people perceive eucalyptus as having economic rather than ecological
benefits, and they complain that such economic benefits go to the companies and to the
wealthier farmers.

Although the evidence is less than conclusive, it is possible to assess the likely
impact of the private reforestation policy on farmers' incomes given the previously
discussed findings. The RFD policy does little to improve the productivity of farmers'
land in terms of the traditional crops; to the extent that nearby crops are damaged or the
water table is reduced, crop yields are adversely affected. While new possibilities are
opened to farmers by a new tree crop with an expanding market, a financial and
economic analysis of private eucalyptus plantations indicates the following:

1. The high initial investment and the long gestation period (4 years to 5
years) of eucalyptus plantation is ill-suited to the conditions of the
cash-starved small-scale farmer who has no access to institutional
credit.

2.With an average landholding of 14 rai (adjusted for quality) small-scaile
farmers in the forest reserves can hardly spare land for eucalyptus
plantations. The adopters of Eucalyptus are usually younger farmers with
larger holdings and substantial farm assets who have access to credit and
experience in tree planting and multiple cropping (see Tables 8 and 9).

3. There are economies of scale in plantations that are not available to
farmers with small holdings; even better-off farmers who experimented
with eucalyptus plantations on a small scale have incurred losses unless
they were in the land reform area and received low-interest loans from the
Agricultural Land Reform Office.

4. Contract farming holds some promise for small-scale cucalyptus
planters, but it has not been promofed yet at a significant scale.

5. The large-scale or corporate (over 1,000 rai) plantations are quife
profitable generating a net financial flow of 1,400 baht per rai per
year under current yields and prices, over 1,800 baht per rai under 33
percent higher yields; and over 2,000 baht per rai with the same yield but
28 percent higher prices, which are achievable in the ncar future. In
contrast, small-scale planters (less than 100 rai) earn only 204 baht per
rai compared to 500 baht from cassava under present conditions, 405
baht under 50 percent higher yields, and 526 baht under 43 percent higher
yields, which is about the most that can be expected in the foreseeable
future. Small farmers, who do not have access to institutional credit and
borrow in informal markets at an average 36 percent (31 percent real)
interest rate, would incur a financial loss of 517 baht per rai per year if
they adopted eucalyptus planting. Medium-scale planters (100-1,000 rai)
earn approximately one-half the income of corporate planters per rai per
year. (see Tables 10 and 11)
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Table 8 Socioeconomic Characteristics of Eucalyptus Planters

Compared to Non-Planters, Chachoengsao Province, 1990

Unit Eucalyptus planters Non-planters

No. of cases 37 66
Background information

-Age of hh’s head year 48.0 53.0

-Education level level 3.1 2.7

-Exp.in tree crops % 59.5 37.9
Off-farm income 7,855.5 5,702.3

-Ag.activiues baht 2,408.0 2,503.3

-Non-ag. activities baht 2,998.5 2,119.0

-Remittance baht 2,449.0 1,080.0
Land holding

-Size of land holdings rai 107.2 62.3

-Eucalyptus rai 14.6 -
Land use pattern

-less than two crops % 35.1 30.3

-more than two crops % 64.9 19.7
Value of farm assets baht 144,074.0 59,761.0
Average of loan/hh. baht 61,135.0 16,455.0
Loan with interest rate less
than or equal 13% % 73.0 44.7
lLoan with interest rate more
than 13% % 27.0 55.3

Source: TDRI Survey Data
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Table 9 Explaining Adoption of Eucalyptus
in Chachoengsao Province, 1990

Determinants of adoption Model 1 Model 2
Age -0.3104 -0.293
(3.41) (2.92)
Experience in tree planting 3.005 3.346
(5.00) (4.60)
Labor per land holding -4.949 -4 672
(1.97) (1.79)
Farm assets per land holding 0.002 0.003
(1.78) (2.57)
Number of crops 0.321 0.750
(1.93) (2.49)
Education - -0.445
(1.91)
R square adjusted 0.660 0.662
Number of observations 101 101

Source: Estimated using probit analysis of survey data on 101 households
in Chachoengsao Province sampled by TDRI in 1990
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6. Private economic analysis that has netted out the opportunity costs of iand
and of family labor found that small-scale planters are losing 188 baht per
rai. Even with a concessionary interest of 13 percent (8 percent real) from
the Agricultural Land Reform Office (ALRO), losses persist. At either 50
percent higher yields or 20 percent higher price, small-scale planters
barely reach the break-even point. Therefore, even under optimistic
conditions about yields and prices, small farmers are no better off
with eucalyptus than they are with cassava at the current yield and
price. In private economic terms, medium-and large-scale planters (over
11,000 rai) continue to be equally profitable. The reasons for the
increasing profitability with larger scale farming are (1) economies of
scale, (2) higher yields because of higher expenditures superior
technology and better production organization, and (3) higher farmgate
prices because of scale economies, better market information, and own
means of transport. (see Tables 10 and 11)

7. In terms of social profitability (for which taxes, subsidies, and other
distortions are netted out and inputs and outputs are shadow-priced at their
social opportunity costs), we found that small-scale eucalyptus
plantations are socially unprofitable unless the price of eucalyptus
logs is increased by 40 percent, or yield increases by 100 percent.
Medium- and- large-scale plantations are socia'ly profitable, however,
environmental costs have not been taken into rccount. Fen if we deduct
100 baht per rai of eucalyptus for environmental damage, both medium-
and large-scale plantations remain profitable, even without subsidies. (see
Tables 10 and 11)

8. Direct and indirect subsidies for industrial plantations. whether duty
exceptions on equipment and tax holidays from the BOI, or leasing
out public land at token rates from the RFD, are unnecessary and
distortional since the private return from eucalyptus plantations exceeds
the social return.

9. An environmental charge of about 25 baht per rai to account for
entironmental cost and certain restrictions on proximity to
neighboring crops and sources of water supply are socially warranted
and affordable.

Commercial plantations are clearly not profitable to the small-scale planter (under 100 rai
of plantation), and much less so to the small farmer (under 26 rai of farm holding), who
can hardly spare any land for a perennial crop, other than a few fruit trees. However,
small farmers may benefit indirectly from larger-scale commercial plantations by (1)
receiving a higher price for their land than they would otherwise, and (2) obtaining more
off-farm employment at a higher wage. The effect on land prices is ambiguous; a higher
demand for land results in higher prices, but the threat of eviction or of siege by
eucalyptus plantations may lower the price of land. Some fanmers do receive higher
prices, while others complain of having been forced out. This problem arises mainly
with regard to encroached lard in forest reserves. The farmers hold on to land in

anticipation of receiving a secure title one day, which could double the price of the Jand.
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(see Table 12) When they are offered a somewhat higher price than they would receive
otherwise for untitled land, they are tempted to sell and move to obtain land elsewhere.
They may regret the sale later when they realize that new land is hard to find or more
costly to purchase, while they see their previous land improved by commercial interests.

Table 1¢ Cost-Benefit Analysis of Eucalyptus Plantations

in Chachoengsao Province, 1990
Net Present Value (baht/rai)

Scale of operation: Financial Private Social
cost and benefits cash-flow | profitability | profitability

Smalk-scale planter (<100 rai)

Costs (12 Years) 6,583 11,281 12,003
Benefits (12 years) 9,028 9,028 9,028
Net benefits (12 years) or NPV (12) 2,445 -2,253 -2,975
Net benefits (1 year) or NPV (1) 204 -188 -248
Mediume-scale planter (100-1,000 rai)

Costs (12 Yenrs) 6,331 9,463 9,748
Benefits (12years) 15,154 15,154 15,154
Net benefit (12 years) e NPV (12) 8,823 5,691 5,400
Net benefits (1 year) or NPV (1) 735 474 451

Corporate planters (>1,000 rai)
(with subsidy)

Costs (12 Years) 8,736 11,868 12,858
Benefits (12 years) 25,702 25,702 25,737
Net benefits (12 ycars) or NPV (12) 16,966 16,966 12,879
Net benefits (1 year) or NPV (1) 1,414 1,414 1,073

Corporate planters (>1,000 rai)
(without subsidy)

Costs (12 Years) 9,285 12,417 -
Benefits (12 years) 25,702 25,702 -
Net benefits (12 years) or NPV (12) 16,417 13,285 -

Net benefits (1 year) or NPV (1) 1,368 1,107 -
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Table 11 Financial, Private Economic, and Social Profitability
of Eucalyptus Plantations under Alternative Price,
Yield, Lard Cost and Interest Rate Scenarios

Financiai Private Social

Alternative scenarios cash flow | profitability | profitability
Base (price 470 haht/ton)
Small-scale (y=10,10,10) 204 -188 -248
Medium-scale (y=15,15,15) 735 474 451
Corporate (y=20,30,30) 1,414 1,153 1,073
Price (600 baht/ton)
Small-scale 526 135 75
Medium-scale 1,085 824 800
Corporate 2,004 1,743 1,664
Yield (price 470 baht/.on)
Small-scale (y=10,15,15) 405 13 -47
Medium-scale (y=15,20,20) 960 699 676
Corporate (y=20,40.40) 1,864 1,603 1,162
Real interest rate
Small-scale (31%) -517 -932 -917
Small-scale (8%) 292 -107 -102
Small-scale (15%) 11 -373 -366
Medium-scale (15%) 483 227 206
Corporate {15%) 1,248 832 743
Land cost
Small-scale (OC=200 baht/rai) 204 -101 -139
Large-scale (OC=200 baht/rai) 735 561 550
Corporate (LP=4,000 baht/rai) 1,081 1,081 924

Note: 'Y =Yield

OC = Opportumity cost of land
LLP = Land Price of encroached forest land

Source: Analysis of TDRI Survey Data, Chachoengsao Province 199(0)
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Table 12 Land Price Index

Province
Land title
Buriram Roiet Chaingmai Lampang
Chanod 170 - 346 176
NS3 K 113 111 292 133
No title 100 100 100 100
Forest reserve 18 62 99 83

Source: Yongyuth Chalamwong and Gershon Feder, "The Economic Impiications of
Land Documents in Thailand" Agrcultural Administration and Extension

(1988), page 132

Off-farm employment is one of the supposed benefits from large-scale eucalyptus
plantations. While plantation companies do pay a somewhat higher wage than the
prevailing rural wage (60 baht per day compared to 40 baht per day), the employment
generated (61 man-days per rai) is less than the employment displaced (75 man-days per

rai) for cassava (see Table 13).

Table 13 Labour Requirement Per Rai

Cassava |Eucalyptus
(5 years) | (S years)

Labour requirement 75 a 61b
(man-days)

Wage 40 ¢ 60c
(baht/man-day)

Earnings 3000 3660

Source: a Office of Agricultural Economics 1988 figure
b Tingsabat (1989)
¢ TDRI survey
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In conclusion, the private reforestation policy {in pursuit of the 40 percent
forest cover target) does not appear to be an effective means for alleviating poverty,
improving income distribution, or halting forest encroachment. The reason is the
Failure to address the root cause of rural poverty: the lack of secure resource entitlements.
Insecure land ownership, declining yields, limited off-farm employment opportunities, no
access to institutional credit, and poor education do not add up to a sustainable
livelihood. To the extent that large-scale eucalyptus plantations further undermine the
resource endowment of farmers in the forest reserves either through displacement, or
through perceived negative environmental impacts, rural poverty and encroachment
might worsen. This is not to imply that eucalyptus plantations on private land are not
economically viable or beneficial to the country. Commercial plantations could be
beneficial to farmers through a system of contract farming, provided that farmers
have secure ownership over their lands, and commercial companies provide them
with improved technology, credit, and guaranteed prices.

Indeed, the problem lies less in the private reforestation policy than in the forest
policy itself. The target of 40 percent forest cover includes some 38.4 million rai which
have been encroached and are currently farmed by 1.7 million households. The private
reforestation effort was conceived as a compromise, but with the emphasis placed on
reforestation rather than on poverty and income distribution. As it stands, large-scale
commercial forestry does not alleviate poverty since it fails to distribute the benefits of
the enterprise to the local population. Nor does it recognize traditional rights or any
interest or capability on the part of local communities to manage resources around them.
An alternative approach advocated by environmental groups and rural communities, and
currently being considered by the government as a supplement to the private reforestation

policy, is social or community forestry.

THE PROMISE OF COMMUNITY FORESTRY

Community forestry is a set of forestry activities in which the members of a given
community are involved in the decision-making process and the benefits accrue to the
community as a whole. The concept is in contrast to commercial forestry where the
decisions are made by, and the benefits accrue to, a private enterprise.  While
conventional forestry is usually practiced on state-owned-and-managed forests under a
concession granted by the state forest service to a private company subject to specified
terms and conditions, community forestry is usually found in communal property with or
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without the government's awareness and consent. The essential elements of social
forestry, in addition to local participation and control, may include (according to the

United Nations Food and Agriculture Organization (FAQ)):

(a) Generation of income and stable employment for the local people

(b) Production on a sustained basis of forest products such as wood for fuel
and construction, fodder, and food for the community

(c) Control of local ecological degradation and maintenance of land
productivity

(d) Strengthening of rural community institutions

Community forestry is viewed as a means to contain forest encroachment,
promote afforestation, reduce rural poverty through forestry, and promote sustainable

agricultural and forestry production though environmentally sound land use.

Community or social forestry has been practiced in Thailand for many years. The
community-initiated Muung Fai system of protecting local watersheds by the community
is one of the earlier forms of social forestry which survives today in Northern Thailand.
Another early form of social forestry was the introduction in 1906 of the taungya forestry
system from Myanmar (Burma), by the RFD in a forest plantation in Phrac Province. In
1967, the Forest Industry Organization (FIO) expanded the taungya system with the
creation of forest villagers in its teak plantations. More recent forms of social forestry
initiated by the government include village woodlots, the STK land usufruct certificate
program, forestry extension projects, and the Isun Khiaw (Green Northeast) Project
coordinated by the military. In addition, the Agricultural Land Reform Office (AL.LRO) is
expected to set aside 20 percent of all the degazetted reserve forest lands as community

forests , but little progress has been made.

The involvement of non-governmental organization (NGOs) is a recent
phenomenon that gathered momentum in the late 1980s. Yet, the total area of coverage
both in number of villages and areas planted may already exceed the combined arca of
government programs (RID and Fl10) that date back many decades. It is estimated that
200 NGOs work at - resent on forestry-related issues that involve local communities. The
best known NGOs in this arca are the Population and Community Development
Association (PDA), the Project for Ecological Recovery, the Thai Farmers' Association

of Thailand, the Catholic Reliel Services, and the Save the Children Fund.
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The primary purpose of social foyestry programs is to resolve ihe conflict between
national policy on the use of land and fdrests, on the one hand, and the needs of the local
population for land, forests, and tree products, on the other. The true measure of success
or failure of social forestry in Thailand jis in how well it resolves the conflict and meets
both the national and local needs. If sugcessful, it can contribute significantly to curing

the ills of poverty, deforestation, and environmental degradation. Otherwise, no matter

how successful individual projects or programs may be, social forestry activities would
be little more than a palliative, giving an illusion of solving the problems while having no

real impact on them.

While it is beyond the scope of the study to assess in d:tail the various
government and NGO social forestry projects, the conclusions that emerge from their
review that have a bearing on the projects of social forestry as an instrument to curb

deforestation and alleviate poverty are as follows:

1. The main purpose of the FIO forest villages is to ensure a steady, low-
cost supply of labor for its forest plantations. The FIO provides viilagers
with a combination of (1) wage employment on the plantations, and (2)
opportunity to plant crops on small agricultural plots of 5 rai per
household. Since employment is irregular and the plots too small to earn a
livelihood, sometimes villages engage in illegal logging of the very trees
they planted thus generating both additional income and additional
employment. The FIO forest village hardly qualifies as community
forestry since the local people are neither involved in the decision making
nor are they sharing in the profits of the plantation.

2. Poverty alleviation and reforestation are the dual objectives of the RFD's
forest villages. There have been good results in a few locations where
manpower and resources were concentrated and coordination among
agencies was achieved. However, the operating costs and staff
requirements for each village are too high to spread the program beyond
its current 90 locations. Only 44,342 hectares have been covered thus far,
a miniscule 0.2 percent of the total forest area. Moreover, while the
villagers enjoy most of the benefits of the forest village, they are rarely
involve in the decision making.

3. The village woodlot program was established under the RFD's forestry
extension services to supply villages with wood for fuel and timber
products for both cash and home consumption. (see Table 14) The RFD
regulations, however, stipulate that only RFD personnel are entitled to cut
the trees in the woodlot even though the woodlots were established to
benefit the rural communities. The energy orientation of the woodlots
program is another drawback, since fuelwood production is rarely the
primary reason why farmers grow trecs. While the village woodlots do
not qualify as community forestry under RFD regulations, they have
the potential to develop into a successful community forest program
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only if the project recipients are given more management rights
including more flexibility in the choice and the use of the trees.

Table 14 Royal Forestry Department’s Village Woodlot Project,
Number of Target Villages, 1987-1990

Region 1987 1988 1989 1990 Total

North 148 80 85 76 38
Northeast 200 238 238 231 907
Center 37 57 63 71 228
South - 16 6 14 36
Total 385 391 392 392 1,560

Source: National Forest Land Management Division, RFD

4. While the STK land certificates issued by the RFD to forest encroachers
are successful as a census activity, they provide little security of
ownership to the holders because they are temporary by regulation,
permanent by practice, and nontransferable except by inheritance. A
World Bank study (Feder et. al.) found that the supply of institutional
credit to STK holders was not different than the supply to squatters
without a STK. As the land remains a property of the state while
restrictions are imposed on the size of holdings and.on the use of the land,
many farmers perceive greater risk of eviction with STKs than without
them. Otherwise, farmers continuc to rent and sell their STK holdings
regardless of the law. The ALRO usufruct certificates are clearly superior
because they allow larger holdings and indefinite tenure and provide credit
and infrastructure. The ALRO requires that 20 percent of the total
holdings be used in community forestry but, as yet, there is little evidence
of this happening. While neither of these programs sirictly qualifies as
social forestry, the objective is clearly to address poverty and
deforestation with a common forestry-related instrument.

5. The PDA's forestry projects are focused on rural development in
Northeast Thailand; social forestry is used as an instrument to improve the
living standards of villages. The PDA's philosophy is that rural
development cfforts will work if there is social cohesion in the community
and if the community gains enough experience to manage communal
projects on its own. Tke PDA's community forestry projects take the form
of 30 rai woodlots of fast-growing trees which are harvested and sold and
the revenues deposited in the village revolving funds. Soon, villagers
enticed by the quick return adopt tree-planting activity and form a
committee to manage the project. Thus, the communal forest serves as a
means to build social cohesion and cooperation. In this sense, the PDA
projects qualify as community forestry, as do the projects of several other
NGOs, but on a smaller scale. The great advantage of the NGOs is their
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flexibility to meet local needs unrestricted by government regulations
which constrain the RFD. There is a considerable area for collaboration
between NGOs and the RFD forestry extension through which NGOs
could act as community organizers and facilitators while the RFD plays a
supportive role in terms of material, training, and expertise.

6. The community forestry projects that are initiated by the
communities themselves are among the most successful. There are five
basic types of traditional community forestry: (1) watershed forest, (2)
wildlife sanctuary, (3) recreation area, (4) sacred forest, and (5) communal
woodland. In Northern Thailand, the communal forest has a long
tradition, and it is an integral part of the daily life of the community. In
the Northeast, locally initiated community forests are a recent
development (since 1985) in reaction to the National Forest Policy's
promotion of eucalyptus in degraded areas and forest reserves. It is,
therefore, premature to assess their performance.

COMMUNITY PROTECTED ¥OREST: AN EXAMPLE FROM THE NORTH

Since the controversy over community forestry centers on the rural community's
role in forest management, particular attention was paid to locaily initiated community
forestry projects in Northein Thailand because they have a long history. TDRI carried
out a field study and analysis of communities in Northern Thailand with locally initiated
community forestry projects and of several neighboring villages without such initiatives.
The survey has focused on community protected forests, which do not involve any
replanting. However, the findings regarding the factors contributing on the establishment
and success of community forestry have wider relevance and applicability to other forms
of community forestry, including those initiated by the government and NGOs and

involving reforestation activities and are as follows:

1. Community-protected forests are established when a resource that is
vital to the community (land, forest, or water) is being threatened. In
Northern Thailand the entire Muang Fai system of irrigation and protected
communal watershed forests was established in response to threats from
deforestation which was threatening the water supply which is vital to
paddy cultivation. However, communities do not conserve the forest
until the resource decline actually threatens their survival.

2. There must be a direct link between the threatened resource and the
forest and between the forest and the actions of the community. Of
the three neighboring villages studied in the San Kamphaeng District in
Chiang Mas, only Ban Don Sai has a community-protected forest and that
is only because the forest is situated next to its main water supply. The
other two villages, which depend on the same source, are too far from the
watershed forest to initiate and implement a community-protected forest.
Even Ban Don Sai has chosen to conserve only that part of the watershed
forest that has the greatest bearing on its water supply. In other parts of
the watershed forest, there are no community regulations governing use.
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3. The threat to the water rcsource must be either internal to the
communiiy or if external, manageable by the community. Internal
threats are generally easier to handle since the community is dealing with
its own members who operate within the recognized norms and
understand and obey its rules. Traditional community institutions such as
the Muang Fai and the village elders are sufficient agents of enforcement
and the rules governing the use of communal forest evolve in response to
the ever-changing nature of threats. For example, when Ban Tung Yao
first established the Pa Nam Cham Protected Forest in the mid 1920s, the
head of the Muang Fai and the village headman were managing the forest.
By the mid- 1940s when extensive deforestation was threatening the
communal forest, fines were introduced and subsequently increased and
the villages had to endorse writter: rules,

4. As external threats replace internal threats, traditional community
institutions alone do not have the power to enforce forest conservation
measures, particularly without governinent recognition and support.
When traditional community institutions resist outsiders claims, their
powers of enforcement are often discredited a.id challenged since they are
not legally recognized by the government. For example, as long as Ban
Pong Tham was isolated, an implicit agreerent among the viliagers was
sufficient to conserve the communal forest. Once the Payao-Lampang
Road was built in 1986, the outside threat of encroachment induced the
formal establishment of a community-protecied forest managed by the
village committee which is a lega'ly recognized political structure
established by the government. When the government itself asserts
state ownership over forests, grants concessions to outsiders, or faiis
to protect them from outside threats, the villages feel that their land
has been usurped. Being helpless, they join in the race for a quick
profit by liquidating the very forest they have traditionally conserved.

5. While any forest clearance is strictly prohibited in the coimmunity-
protected forest, there are usually ro regulations governing the use of
forests outside the comunity-protected forest. These "outside” forests
SeIve as a source of .uelwood, construc:ion poles, cash income from
charcoal, and land for cultivation. The availability of other forests for
exploitation has enabled many communities to initiate and implement
their own community-protected forests,

6. Today, when few forests are left to be exploited, the major factor
enabling communities to protect the forest js the availability and
access to off-farni empioyment opporiuxities in nearby towns. With
more cash income available, villagers can purchase charcoal from the
market, gas stoves, bricks and cement which are substitutes for products
previously extracted from the forest.

1. The protection of the communal forest ultimately depends on the
balanced interdependency of the communrity and the forest. The
communities that protect their forest arc sufficiently dependent on the
forest to conserve it, but not to the peint of threatening its survival (see
Figure 4). A heavy dependence on land and forest by poverty-stricken
villagers actually threatens the forest because of the heavy discounting of
future benefits from conservation when survival is at stake. At the other
extreme, insufficient dependency on land and forest can similarly threaten
the forest for lack of motivation to conserve :t. When villages are no
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longer dependent on the land, they will likely seil it, along with the
comrhunal forest land. The three villages studied, which had community-
protected forests, were all relatively financially stable with sufficient
purchasing power to buy goods that they previously obtained freely from
the forest. Yet, they continue to plant rice for home consumption and
food security which has maintained their dependence on the watershed
forest as an indispensable source of water supply. By comparison, many,
if not most, rural communities in Thailand are rither too dependent
or not dependent enough on the forest to preserve it.
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Off-farm employment, industrialization, and urbanization reduce the dependence
on land, water, and forest. For some communities this means increased ability to practice

community forestry, while for others it means reduced interest in conservation.

IMPLICATIONS OF FINDINGS

These findings can help address the questions often asked about community
forestry that include the following: Can the villages be trusted to conserve the forest? Is
community forestry an effective tool in curbing deforestation and alleviating poverty?

Does community forestry have a future ten years to twenty years from now?

Much of the controversy surrounding community forestry arises from the failure
to understand the heterogeneity and special circumstances of each community and to
recognize that the relationship of the community to the forest is not static, but rather

dynamic, and it is determined by the community's changing dependence on the forest.

To answer the above questions, the following community-specific questions must
be answered first: What are the community's basic means of livelihood? How do the
community's current land-use pattcrns fit within this scenario? How will the
community's livelihood pattern evolve and how will its evolution affect land-use patterns,
particularly forest conservation? What is the community's current level of forest
dcpendency?  Given the community's profile, what appropriate measures can be
introduced to achieve optimum level of forest dependency (conducive to forest

conservation)?

The underlying premise is that rural communities are not in a purely subsistence
cconomy but in a combination of a cash and a subsistence economy. As the rural
communities arc developed, they are increasingly incorporated into the cash econemy
until they are fully submerged in it. A community's forest utilization pattern is a function
of its level of dependency on the forest, which ranges from total to nonexistent. The
level of forest dependency is determined by the types of income-generating activities
open to the community of which there are two types: land-bound activities and nonland-
bound activitics. Land-bound activities are agriculturai and forestry activities, and
nonland-bound activities are off-farm, nonagricultural employment. ‘There are three
stages of forest dependency determined by the relative importance of land-bound and

nonland-bound income-generating activities. Stage I is maximum forest dependency and
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is dictated by the community's maximum dependency on land-bound income-generating
activities for their livelihood. At this stage nonland-bound activities are insignificant.
There is a wide gap between the level of land-bound and nonland-bound activities (see
Figure 4 point A.), and this is detrimental to the forest. The farmers in search of land
will clear the forest for farmland and supplement their income through other forest-based
and land-based activities such as logging, making charcoal, cultivating cash crops, etc.
Forest clearance is abundant and the existence of the forest is due to the low population.

As rural development in the community increases, there will be more job
opportunities in nonland-bound income-generating activities as level of nonland-bound
activities rises and the significance of land-bound activities declines. The community
becomes increasingly deperdent on nonland-bound activities and less dependent on land-
bound activities (Stage II). This is the of status the community-protected forests of

northern Thailand.

As industrialization in rural areas continues, nonland-bound income-generating
activities will eventually eclipse land-bound activities. The gap between the two types of
income-generating activitics widens again and the importance of the forest as the natural
resource base of the community declines. The rising opportunity costs of forest
protection discourage it (both in terms of the foregone profit from selling the land and of
the labor and time costs of forest protection, which could be spent in other lucrative
activities), and the forest area around the community declines. Two scenarios are likely

in this stage.

In the first scenario greater industrialization brings forth more land speculation.
With the substantial profit to be made from the sale of land, agricultural land and illegally
claimed forest land, that is, field plots without title deeds, will be sold, thereby increasing
the pressure on the forest. The farmers who have sold their land but have not yet been
absorbed by the job market will encroach further into the forest. Also, as the urban
population becomes more affluent, it will seek luxury goods including resorts many of

which are found in forest reserves.

In the second scenario, as certain rural populations become less dependent on the
forest and more engaged in off-farm employment, they become less vigilant of their
communal forest. This loop-hole enables other rural groups who are in search of land to

encroach into the communal forest.
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Communities with community-protected forest are not poverty-stricken, but are
fairly operative with a wide array of income generating activities (many of them non-
land-bound) to choose from. In these communities there is a balance between forest-

dependent and nonforest-dependert activities.

Given the above observation on the relationship between the forest and

communities, recommendations are made as follow:

1. To facilitate communities' progression from Stage I to Stage II, (Figure
4), off-farm employme:. opportunities should be promoted to alleviate the
pressure on the land. This alone will not immediately lead to the
establishment of communal forests, Other ingredients include an adequate
dependency on the forest, a proximity tc the forest, and the existence of an
informal village organization. Special emphasis should be given to
achieving and maintaining the equilibrium of forest dependency. Land-
based and forest-based means of production should be promoted in
combination with nonforest/nonland-based activities, that is, greater off-
farm employment opportunities.

2. Once a community reaches Stage II, it is unlikely it will remain there
forever. It will probably graduate to Stage I1I where the importance of the
forest to the community declines as a result of industrialization, and there
will be less forest protection. In anticipation of this, there should be
mechanisms to promote forest conservation, that is, make the benefits
from forest conservation greater than not conserving the forest. The
government could consider subsidizing rural communities which practice
community forestry projects. :n doing so, the state should examine the
local social organization to determine which orgahization would be the
best manager of the community protected forest.

The fcrest may directly serve the surrounding communities, but "Thai society as a
whole claims that it attaches a value to the forest and to the benefits indirectly stemming
from it, for example, the water supply environmental amenities. If the Thai society,
indeed believes that the forests are vital to its well-being, it should be willing to pay for
the cost of forest conservation, at least by subsidizing communities that make genuine

eficics to conserve the forest.
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Endnote

1 The ranking is based on the beta coefficients.



Chapter 4

Water Resources: Managing Demand and
Expanding Supply

THE SUPPLY AND DEMAND OF WATER

Watcr, like land and forests, is a critical resource of great importance to the rural poor
and, at the same time, of growing importance to the rapidly growing urban centers, the
industrial sector, and the tourist industry. Poor farmers are in nced of increased
quantities of reliable water supply for irrigating their crops, if they are to raise their
praductivity and escape poverty in the face of the disappearing land fronticr. I= Thapter
2, it was found that a 10 percent increase in irrigation raises agricultural productivity by
3.3 percent, despite the fact that water is used inefficiently and wastefully in many arcas.
Water, like any other scarce resource, ought to flow to the use with the highest return
and, hence, the highest willingness to pay. The highest-value use of water is not by
agriculture, but rather by urban consumers, industrial firm and tourist resorts. The
pricing of water at its true opportunity cost or full scarcity value (see the next section)
would divert water from agricultural to nonagricultural vsers, which would be efficient,

but also would be patently inequitable and socially and politically unacceptable.

The improvement of income distribution is as much of an objective of ihe
Seventh Plan (1991-1996) and government policy as is growth and environmental
improvement.  Water and land are the only resources available to rural people, in the
absence of adequate education, skills, aud nonagricultural employment.  Pricing water
out of the reach of small farraers and the rural poor world certainly widen the rural-urban
income gap even as it improves rural-rural income distribution since the major
beneficiaries of irrigation water are better-off farmers, especially in the Central Plains.
The diversion of water from rural to urban arcas without full compensation to farmers is
no different than the allocation of farmers' untitled land in forest reserves to industrial

plantations without due compensation. Due compensation, however, presupposes secure
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property rights over the resource, whether land or water. In this section we focus on the
emerging water resource conflicts that will intensify over the next 10 years to 20 years as
nonagricultural water demands quadruple while planned supplies lag behind due to
inadequate raw water allocation and the high cost of interbasin transfers (see Figure 5).

Our analysis of nonagricultural sector demands, projections, and planned supplies

provides the following results:

1. Out of an estimated 199 billion cubic meters per year of renewable
water resources, 40 billion cubic meters are withdrawn annually for
agriculture, 2 billion cubic meters for domestic use, and 2 billion cubic
meters for industry. Given the current trends, by the year 2010 the
corresponding figures will be 144, 15, and 8 billion cubic meters per
year, respectively. Thus, domestic and industrial water use will increase
eightfold while agricultural use will increase fourfold. This increase in the
withdrawal-to-resource ratio from 1:4.6 to 1:1.2 will be made with
increasing difficulty, at higher costs and environmental impacts, and at the
expense of other intangible benefits such as aestheti~ values and
recreation. These projections also imply corresponding increases in the
quantity of wastewater pollution generated which, without costly
treatment and control, would reduce the quality of available water
resources. A caveat here is that the macro water picture ignores the
regional and scasonal variations in both supply and deimand which require
large storage requirements. The Northeast is considerably dryer and the
South is wetter than the . “st of the country, but even the Northcast suffers
from excessive water and floods during part of the yecar. These micro
projections also ignore yearly variations including the global climatic
change due to man-made environmental degradation and the greenh. use
effect.

2.Based on an estimated water demand function (see¢ Appendix Table 11)
and conservative assumptions about price, per capita income growth (5
percent per annum), and increase in the number of water users (7 percent),
the demand for water for the Bangkok Metropolitan Region (BMR) is
projected to grew from 700 million cubic meters today to 1,566
million cubic meters by the year 2000 and to 3,526 million cubic
meters by the year 2010. Assuming that leakage stabilizes at 30 percent
of the Metropolitan Waterworks Authority's (MWA) water production,
Bangkok's demand for water is projected to reach 2,237 million cubic
meters by the year 2000 and 5,037 million cubic meters by 2010. The
Royal Irrigation Departiment (RID) has set a limit for the MWA of 1,891
million cubic meters per year from the Chao Phraya irrigation system,
which is expected to be reached by the mid-1990s. To meet the projected,
long-term excess demand, the MWA is planning the transfer of 949
million cubic meters of water from the Mae Klong River Basin through a
100-kilometer-long canal. The MWA estimates that the scheme will cost
1,500 million baht in capital investment and 35 million baht pei year for
operations and mainterance. The addiiional water supplies will baiely
suffice to meet the projected demand in the year 2000. Longer-term plans
include MWA surface water storage in the North and the West.
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3.Based on the estimated industrial output elasticity of water demand of 0.61
(see Table 15) and a 9 percent per annum industrial growth projection, the
demand for pipe water by industrial users in the BMR over the next 20
years is projected to grow at more than 5 percent per annum. (assuming a
constant real price for water). This less-than-proportional growth of water
demand in response to industrial output growth is explained by the
structural change away from the water-intensive food-processing
industries towards less water-intensive industries such as electronics and
petrochemicals. Also, the increasing spread of industry into the outlying
provinces of the BMR which are less well served by the MWA system
results in increased use of groundwater. However, even in areas served by
the MWA, 9 out of 10 industries prefer groundwater to pipe water because
it costs them only one to two baht per cubic meter compared to five to
seven baht per cubic meter for pipe water. It is estimated that 2,869
thousand cubic meters of groundwater were pumped per day in 1989
by the industrial sector in the BMR. These estimates are almost three
times the official Department of Mineral Resources (DMR) figures, and
they are corroborated by estimates of industrial groundwater net of pipe
water and surface water use. In terms of social costs, groundwater is no
less costly than pipe water because of the considerable damage to property
from land subsidence and flooding. (In 1983 about 6.6 billion baht of
property and land damage was recorded from flooding alone). Assuming
a slightly higher growth rate (6%) for the demand for groundwater, we
expect industrial demand for groundwater to more than triple by
2010, reaching 3,400 million cubic meters. However, the groundwater
aquifers cannot last forever. Even if the current official figure of 415
million cubic meters of ground..ater pumping was sustainable (which it is
not, given land subssidence) and various industrial water users continued to
draw 5 percent & their water supply from surface water bodies, by 2010,
over 8() percent of all industrial water use will have to come from the pipe
water supply. By combining industrial and urban demand, it is
conservatively concluded that the demand for pipe water in the BMK
will reach 6,500 million cubic meters, or 9,286 million cubic meters of
raw water by the year 201(.

4. The tourism sector is the fastest-growing water-user. In Pattaya, for
example, water demand is projected to rise from 7.2 million cubic
meters today to 40 million cubic meters by the year 20)0. The greatest
increase is expected to take place during the 1990s. The number of hotel
rooms and tourists in Pattaya are projected to increase by 2.4 times and
2.7 times, respectively, between 1990 and 2000. With an elasticity of
tourist water demand, with respect to the number of hotel rooms, of 0.88
(representing fixed water use) and a 0.54 elasticity with respect to the
number of tourists (representing variables water use), water demand is
expected to reach 27 million cubic meters in the year 2000 and 40 million
cubic meters in 2010. (see Table 15) However, the water supply is
lagging. The Provincial Waterworks Authority (PWA) has recorded a
water shortage of 3.3 million cubic meters in 1989 despite the over-
capacity operation of its plants. The shortage, which is met through
private water sales at 20 baht to 40 baht per cubic meter, is attributed by
the PWA to the scarcity of raw water. A joint plan by the PWA, the RID
and the Public Works Department (PWD) provides for the construction of
a number of reservoirs to convey water to Pattaya .'nd its adjacent areas
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including Chon Buri.

economy.

Table 15 Water Demand Elasticities for Urban,

Tourist and Industrial Centers.

But a water resource conflict with the Eastern
Seaboard's industrial development is likely since the very same reservoirs
are expected to primarily serve the rapidly growing Eastern Seaboard

Urban (Bangkok)
Water demand elasticity Tourist Industry
with respect to: (Pattaya) | (Bangkok)
Residential| Services

Price -0.28 -0.31 -0.41 -0.52

Income per capita 0.48 - -

Number of hotel rooms - 0.88 -

Number of tourists - 0.54 -

Sectoral output (GDP) - 0.45 - 0.61
i Number of water uses 0.79 0.98 - -

Source: Derived from Appendix Table 11




Water Resources: Managing Demand and Expanding Supply 57

In summary, under the forces of growth, urbanization, and industrialization, the
demand for water by the nonagricultural sectors is growing at unprecedented rates and far
beyond the planned capacities to respond. Unless additional raw water is made
available in increasing quantifies, water use would have to be either rationed
through shortages and government controls or met through further mining of the
groundwater aquifer with the associated environmental costs of land subsidence.
This would amount to allowing an unsustainable activiiy to impose an irreversible cost
on society. Since parts of tne BMR already lie below sea level, submersion may not have
to wait for global warming if groundwater mining continues unabated. Since agriculture
is by far the largest user of water. structural changes that reduce the share of agricultural
water use should theoretically save much larger quantities of water than those needed to
supply the growing urban centers and nonagricultural sectors. Unfortunately, this is not
the case, because migration tends to originate in rainfed rather than irrigated areas.
Farmers continue to use water wastefully regardless of its growing scarcity since it is
provided free of charge. Therefore, the nonagricultural demand for water will rise

without a corresponding decline in agricultural water use.

In fact, the demand for irrigation water is likely to increase in the foreseeable
future, as farmers seek to substitute agricultural intensification for land expansion and
shift to higher-value crops such as fruits, fish, and vegetables, all of which are water
intensive. Only a reduction in rice cultivation due to low rice prices might substaatially
1educe the quantities of water used by the agricultural sector. The flood irrigation of
paddies at zero cost to the farmer is at the margin the lowest-value use of water in the
country. Even if more raw water were to be made available for urban and industrial use,
there are substantial costs involved in the conveyance, treatment and distribution, which

translate into a rising supply curve for pipe water to urban and industrial centers.

WATER PRICING: MANAGING DEMAND TO EXPAND SUPPLY

The response to emerging water shortages has always been via efforts to increase
the supply by developing untapped water resources through new water resource
development. However, the most suitable sites for reservoirs have already been used,
and further expansion faces a steeply rising supply curve in terms of both construction
and environmental costs. (see Appendix, Figures 1 and 2) The most cost-effective
approach for dealing with the current shortages of raw water is undoubtedly improved

maintenance and efficient management of existing systems through rehabilitation and
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protection of watersheds, dredging of sedimented reservoirs, and efficient allocation of
water among competing users. The latter requires raw water pricing according to its
scarcity value and the supply cost to each user including agriculture, electricity
generation, and the public water supply to limit waste and induce efficient use and

conservation.

Demand management has not been practiced in Thailand despite the tremendous
growth in demand in recent years and the apparent wasteful use of water. The real price
of pipe water in Bangkok is lower today than it was in 1986 (see Appendix, Table 12),
even though the marginal cost of supply has increased in light of the need for
interbasin transfer. Raw water continues to be a free good, both to the farmer 2nd
to the public utilities (the MWA, the PWA, and the Electricity Generating Authority of
Thailand (EGAT)). This is due te many reasons including the perception that water is
still an abundant, virtually inexhaustible resource, a perception which is reinforced by the
annual flooding; the perception that water is a "gift of nature” which should not be priced
and a basic need from which no one should be deprived; and the belief that the demand
for water is not responsive to price, even if the price is allowed to increase substantially.
These perceptions and beliefs find their expression in the supply of raw water to farmers
and utilities free of charge and in the supply of water to domestic, commercial, and
industrial users at "low" prices fixed in nominal terms by the cabinet, and hence declining
in real terms. Ostensibly, the objective in granting free water is to help poor farmers, to
protect poor urban consumers, and to promote industrialization. The result is that large
farmers, wealthy urban consumers, large industrial establishments, luxury hotels, and
foreign tourists enjoy a generous water subsidy which lies at the root of the emerging
water shortages. The social concerns, can easily be met by controlling the lowest
block of the water tariff and by leaving the rest to the forces of supply and demand.

Water pricing is critical for meeting water shortages and managing growing

demands for several reasons as follows:

e It helps determine the optimal sectoral allocation of water (for example
among agricultural, industrial, and domestic users).

e It encourages reduction of waste and promotes efficient water use, thercby
limiting demand.

» It recovers the costs of supply, thereby making funds available for
expandiag the supply.
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o It shields users from the rising price of water guarantees either growing
water shortages, growing water subsidies, or a combination of the two (see
(see Appendix Figure 2).

The most critical parameter for water demand management is the price elasticity
of the demand for water, which reflects the scope for controlling demand through pricing.

Econometric estimates of water demand function suggest the following price

elasticities:

¢ Urban centers (BMR): -0.28
* Service sector (BMR): -0.31
* Tourist resorts (Pattaya): -0.41
e Industrial sector (BMR): -0.52

Thus, a 10 percent increase in the price of water would result in a reduction
of demand in the range of 2.8 percent to 5.2 percent depending on the type of user.
Industrial users are found to be more responsive to price changes because they have more
opportunity to recover and reuse water than urban users. In the industrial province of
Samut Prakan, despite the low cost of groundwater, industries recover and reuse, on the
average, 77 percent of the water flow through their plants (Japan International
Cooperation Agency 1989). Tourist resorts are less flexible than industries, but are more
responsive than domestic users. A greater proportion of their consumption is for less
essential uses, such as watering of gardens, for which there are more opportunities to
economize. For example, higher water prices may induce hotels to install sprinkler
systems. Even urban consumers appear to have considerable flexibility in cconomizing

on water.

It is reassuring to note that these elasticity estimates, which refer to the short run,
are comparable to those of other countries. The short-term elasticities for municipal
water demand in the United States range between -0.27 and -0.63. The long-term
elasticities estimated using cross-sectional data are considerably higher, ranging between
-0.40 and -1.24 (Gibbons 1986). Long-run elasticities are not estimated here because of
lack of data, but any such estimates would reinforce the case for demand management.

Using a weighted average price elasticity of (.32 for BMR it is estimated that an

increase of water rates by 1 baht per cubic meter (from the current 6.12 baht per cubic
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meter) would reduce demand by 33 million cubic meters a year, sufficient to supply
48,000 customers at the 1989 level of water use. 1t would also generate 393 million baht
of revenues sufficient to finance the supply of an additional 44 million cubic meters at
the cost of 9 baht per cubic nieter (including capital costs and opportunity or scarcity
costs.) This is sufficient to supply another 64,000 customers. Thus, a one baht increase
in water rates (15%) can save enough water and generate suf:icient revenues to
supply an additional 112,000 users (a 13 percent increase) by inducing consumers to
use 7 cubic meters less per capita per year (a 5 percent reduction in water use). The
average user's water bill would go up only by 10 percent, or 45- baht per year, while the
average household's water bill vyould go up only by 307 baht per year. For social
reasons, the lowest block of the water tariff could remain unchanged to ease the impact

on low-income consumers.

In the case of industry and touritm, a significant reduction in demand and
generation of revenues would result from full-cost pricing because they are large users
with considerable scope for efficiency improvement and conservation. The concerns that
increasing water rates to cover the marginal cost of supply would affect the
competitiveness of the Thai industry and tourism are unfounded because their
expenditure on water is less than 1 percent of their total operating costs. A one baht
increase in water rates would increase the production cost of the average firm by
less than one-tenth of 1 percent. Water shortages are by far a more serious threat to
industrial growth than higher water charges.

There is a great potential for water saving in the following five major groups of
industries: food, paper, textiles, metals, and chemicals. Improving the effective use of
industrial water can be achieved by several means including a thorough control of the use
of water, recycling, multistaging or cascading, the reclamation of wastewater, the
application of water-saving apparatus, the control of domestic water use, etc. The Japan
International Cooperation Agency (1989) estimates that by using fairly simple methods,
these five groups of industries could save one-fourth of their water use at an average
cost of two baht per cubic meter.(see Table 16) While the average cost of improving
water-use efficiency is substantially lower than the rate charged by the MWA for pipe
water, it is about equal to the cost of groundwater pumping (including the one baht fee
charged by the DMR). Therefore, as long as the groundwater option remains open to
industries, there would be no incentive for them to improve their water-use efficiency, no

matter what the social costs. The action of raising the price of pipe water may induce
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more groundwater pumping thai improving efficiency. Yet raising the groundwater tee
to achieve cost parity with pipe water and to foreclose substitution of pipe water by
groundwater is likely to lead to increased illegal groundwater pumping. The answer to
this dilemma lies in the introduction of presumptive groundwater charge for factories not
connected to pipe water, or connected but consuming less than the average for the type

and size of industry. (for Jetails see chapter below on policy recommendations).

Table 16 Estimated Water-saving Rate and Average Cost

of Improvement
Type of Industry Water Consumed Y% Saving Per Unit Cost
(cu.m./day) (baht/cu.m.)
Food 7,025 14.9 34
Paper 18,845 31.0 33
Textile 13,632 19.4 10.1
Metal 8,594 18.8 1.4
Chemical 4,799 14.8 1.3
Total 52,895 222 4.7

Note: This includes water reclamation for certain industries.

If water reclamation is excluded, the saving rate is reduced
to 10.8 percent at a cost of 1.4 baht per cubic meter.

Source: Japan International Cooperation Agency (1989).
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Optimum water pricing involves consideration of all  the available alternatives
and their relative marginal costs and potential leakages. The MWA, for example, faces
the following options: an additional supply from the Chao Phraya River; diversion from
the Mace Klong River: a reduction of waler leakage; groundwater pumping; and a
reduction in demand through higher water rates, which would increase both water-use
cfficiency and water recycling. (sce Appendix Figure 1). Each of these alternative supply
sources involves different scarcity, production, and environmental costs, which vary with
the level of supply. For example. while the production cost of groundwater is relatively
low (one baht to two baht per cubic micter), its environmental cost is very high due to the
land subsidence resulting frome overpumping.  In contrast. beyond a certain level
reduction of deakage is costly, but has minitmal or no environmental impacts.  The
average (operating) cost of the MWA water supply reached 5.35 baht per cubic meter in
1989, The marginal cost is probably higher hecause of the need for inter basin diversion
to expand supply. "The marginal cost of leakage reduction increased from less than one
baht per cubic meter to more than three baht over the last four years. The cost of
improving industrial water-use efficiency is as low as two baht per cubic meter,
while water diverted from the Mae Klong River might cost three to four times that

amount.
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Chapter 5

Summary and Policy Recommendations

SUMMARY

Thailand's development experience has been remarkably successful: the national wealth
has quadrupled i the last 20 years; poverty has been cut by half; and the economy has
become broad-based and has diversified into the industry and services. The coveted

newly indurtrialized country (NIC) status is just around the corner.

However, four clouds loom in the horizon. The first problem is the continuing
depletion and degradation of the country's vital natural resources. The second problem is
the persistence of poverty among one-third of the rural population and the growing rural-
urban income gap despite (or because of) rapid economic growth and structural change.
The third problem is that resource conflicts are on the rise because of growing demands
for land, water, and forests by the nonagricuitural sectors and by a growing, and
increasingly affluent, urban population. These are the very resources the rural poor also
depend upon to alleviate their poverty and to close the income gap. Finally, a fourth
cloud on the horizon is the deteriorating environmental quality due to unregulated
industrial and urban growth, a subject addressed by a synthesis of a second set of papers

titled "Industrialization and Environmental Quality: Paying the Price.”

The sustainability of growth could be undermined if resource degradation,
poverty, and resource conflicts persist for long. Sustainability calls for the maintenance
of the pruductive base and for the enhancement of both society's and nature's resilience.
Yert the advancing deforestation, a growing income gap, and the proliferating resource
conflicts serve to undermine this necessary social and natural resilience and stability.
The Seventh National Economic and Social Development Plan (1991-199%), in
recognition of the problem, focuses on the triad of growth, income distribution, and

environmental quality (including natural resources).
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The objective of this study has been to formulate policy options that would
promote the susiainable use of resources, recognizing that sustainability is unattainable in
the midst of poverty and unresolved conflicts. The background research papers for this
study have carried out new analyses of a wide range of data to arrive at a new package of
policy recommendatiors. The following five sets of data have been used: (1) national
data relaiing to the growth and structure of the economy, to forest resources, and to land
use; (2) provincial and village data relating to incomes, crop production, employment,
and the living conditions of farmers in forest reserves based on Kor Chor Chor - 2 Khor
surveys and the surveys by the “)AE under the Land Reclassification Program; (3) fieid
survey data in commercial eucalyptus plantations from Chachengsao Province; (4) field
study data from Northern villuges practicing community forestry; and (5) water demand
and supply data from the MWA and the PWA.

The following new analyses have been carried out under the study:

1. The demand for agricultural land has been specified and estimated as a
function of crop prices, productivity, agricultural population, and
differential return within agriculture and between agriculture and other
sectors. Through these estimates the relationship between structural
change and the demand fcr agricultural land has been established and
projections of future dzmand made.

2. The cumulative (uegative) effect of deforestation on agricultural
production has been empiiically established and quantified.

3. An empirical relationship has been established between the area of unused
farmland and the average size of holding, and the relative return: to labor
from nonagricultural activitier.

4. The cash incomes cf farmers living in national forest reserves have been
comparatively and quantitatively analyzed.

5. The unsustainability of farming encroached land in national forest
reserves without farm investment and fertilizer use has been quantitatively
established.

6. A vicious circle between rural poverty and deforestation has bezn
hypothesized and empirically tested and verified. The role of population
growth and of the profitability of cassava have also been assessed.

7. The financial, economic, and social profitability of commercial eucalyptus
plantations have been appraised and their potential for breaking the
vicious circle of poverty and deforestation evaluated.

8. The experience with community forestry in Thailand has been critically
reviewed, and the conditions under which community forestry can
succeed have been identified.
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9. The demand elasticities for urban, industrial, and tourist use for watsr
were- estimated to explore the potential of demand management as a
means of meeting water shortages and easing resource conflicts.

10. The future demand and supply for water by nonagricultural sectors has
been projected to the year 2010 as an indicator of emerging water resource
conflicts with the rural sector and of potential solutions.

The main findings of the analysis may be summarized as follows:

1. The demand for cultivated farmland, which is currently 109 miilicn rai,
grew at the rate of 3 percent over the past 30 years, is levelling off, and
will soon begin to fall, reaching 87 million rai by the year 2010.

2. Under the prevailing policies, much of the land taken off agriculture wil}
remain unused while the cucroachment of marginal forestland
continues. This is due to the iow opportunity (private) cost of unused
land and the even lower (private) cost of encroachment, despite the fact
that both may have high social opportunity cost.

3. While the social benefits from the conversion of forestland into
agricultural land in the 1960s and the 1970s were positive (counting only
the impact on- agriculture), they have now become negative. The iotal
agricultural output could increase, consid :ring all other factors, by shifting
marginal land from forestry to agriculture, that iz, the social returns to
forest encroachment are negative, even in terms of agriculture.

4. Poverty, population growth, and the price of cassava are the main
causes of deforestaticn. The associated causes are road construction
through forest reserves, which make the forests more accessible to
encroachment, and the (excessive) harvest of forest products.

5. Poverty is not orly a cause of defarestation; it is also a consequence. In
every succeeding year from the initial encroachment, crop yields lLave
dropped at such a rate that farming becomes unprofitable in less than 10
years, necessitating the clearing of additional land. This is primarily due
to several factors including the fact that the land is marginal to start with
and that farmers lack the cash and credit to invest in land improvement
and the use of fertilizer and other yield-sustaining inputs. Insecurz land
ownership, remoteness, aind infrastructure inadequacy are serious
constraints; even STK  unusufruct certificates, which are neither
permanent nor tiansferable, make any difference. This is especially true
for farmers with other secure land (and access to credit) outside the forest,
who tend to regard STK as a recognition of their claiin to additional land.
For farmers who depend exclusively on encroached land and protect it by
their physical presence, STKs do little to increase their sccurity of
ownership or access to credit.

6. Education is a significant factor in both agricultural and wage
incomes; it enables better management decisions in farming and more
access to off-farm employment which is a limiting factor, especially in
remote areas.

7. Settlers' dependence on dwindling forests as a source of cash and
noncash income increases rather than declines over time, a sign of their
inadequate and deteriorating resource base.
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8. Commercial eucalyptus plantations, one of the government's major
instruments of reforestation, have been found by the study to be
financially and economically profitable when carried out (1) on a large
scale, (2) with modern technology, and (3) with specialized
management. Small farmers have neither the land recessary to attain
economies of scale nor the capital that would allow them to wait for 8
years to 12 years to receiv< a return (the first harvest incurs losses). They
also lack access to markets, technology, and information. Large-scale
plantations generate less empioyment than crops such as cassava, but pay
somewhat higher wages. Farmers perceive eucaiyptus plantations as
detrimental to their crops and water supply, but scientific evidence is still
inadequate. On balance, the distributional effects of eucalyptus
plantations are regressive, especially when farmers are displaced from
encroached lands. They are, however, a promising agroindustry that
could also benefit farmers through contract farming, provided that they
own their land securely and are provided with credit, technology, and a
guaranteed market by the industry.

9. Social or community forestry is often advocated as an effective means to
break the vicious circle of rural poverty and deforestation. Our analysis
concluded that social forestry, when it meets certain conditions, can play
an important role in managing forest resources for the benefit of the
community. It is not, however, a panacea for what are massive market and
policy failures. Nor can community forestry be fossilized in an
intrinsically dynamic and ever-changing society and economy.
Communitv forestry is most successful when it is initiated by the
community itself in response to threats to the well-being of its
members, and it is sustained by a balanced dependency on the forest.
Ironically, extreme poveriy is not conducive to conserving community
forests because day-to-day survival takes a precedence. The availability
of nonland-based activities helps conserve a communal forest until such
activities largely replace land-based activities and the raison d'etre of
community forestry disappears. The government can help communities
protect communal and nearby foresis by (1) recognizing community
rights, (2) protecting them from outside threats, and (3) providing them
with financial and technical resources and aiternative employment.
NGOs can be instrumental as advocates, facilitators, and organizers of
community forestry, especially in reforestation activities. But even under
the best conditions, community forestry will remain a space-and-time-
bound institution, with most communities being either too dependent or
not dependent enough on the forest to sustain it. Yet, if society does
want forest conservation and reforestation and is willing to pay for it,
local communities are, by their very presence and intimate knowledge
of the forest, likely to be the best forest protectors and managers, if
adequately compensated.

10. The growing resource conflicts are exemplified by (1) the conversion of
prime agricultural land to urban and industrial use or to simply unused
land for speculation, and (2) the increasing need for diversion of irrigation
water to supply the needs of expanding urban centers and the rapidly
growing industrial and tourist sectors. Focusing on water, in particular,
we project the demand for nonagricultural uses to quadruple over the next
15 years to 20 years. Since nonagricultural users are already
experiencing shortages, and conflicts over water resources are
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widespread, a quadrupling of water demand would result either in
growth-limiting water shortages or in burdensome government
subsidies. We found that water demand is moderately responsive to price
and, therefore, pricing can be used to increase water-use efficiency and to
induce conservation as well as to raise revenues to finance additional
higher-cost supplies. Full-cost water pricing (with due allowance for low-
income consumers) would avert water shortages and obviate government
subsidies. However, unless the rural poor also benefit from the
increasing urban and industrial use of water resource, its diversion to
higher-value uses without due compensation for farmers would
exacerbate the rural-urban income gap. The aliocation of water rights
to farmers and rural poor could be a potent instrument for both improving
efficiency in water use and spreading the benefits of growth and
industrialization to Thailand's countryside.

POLICY RECOMMENDATIONS

Based on the previously discussed analyses and findings, some concrete policy

recommendations are as follows:

1. The reinaining natural forests, estimated to cover 28 percent of the
country's land area, must be clearly demarcated (using remote sensing, geographic
information systems and global positioning system). The 28 percent remaining natural
forest figure is based on the best estimates of the Royal Forestry Department. Although
it is well accepted tha: even in national parks, wildlife sanctuaries and watershed class
1A there are people residing in these forests, both hilltribesmen and farmers, the 28
percent figure has already excluded areas occupied by human habitats, and only

represents the natural state of the remaining forests.

Our finding that deforestation reduces agricultural production leaves little doubt
that Thailand cannot afford to lose any more of its natural forest. The emphasis on
economic forests in recent years has diverted attention from the need to save the
remaining natural forest which is essentially a nonrenewable resource and a
naticnal heritage. The nuiural forest's ecological function and immense biological
diversity cannot be recreated by man; once it is gone, it is gone forever; its destruction is
irreversible. Economic or production forests produce an economic commodity, wood,
which is not absolutely vital to the country and is always obtainable from imports or
from substitution. If, on the other hand, wood was in great demand and was not easily
obtainable from imports, its price would rise sufficiently to make commercial plantations
on private land profitable. It is, therefore, prudent to expand the total area of
"preservation forest" to cover most of the remaining natural forests. With this approach,
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at least 25 percent of the total land area of the country should be set aside as
protected or conservation forest.

In demarcating the protected forests, consideration should be given to alternative
uses such as mining provided that: (1) the area does not include endangered or endemic
species of flora and fauna; (2) it is not part of a critical watershed (1A), wildlife
sanctuary or national park; (3) valuable reserves are known to exist in the area; and (&)
the industry is committed, through an appropriate bond, to minimize and compensate for
environmental impacts and to restore the land to its original use after mining is completed
(for further details see the maper entitled "Mining, Environment and Sustainable Land
Use"). Based on the current understanding of the potential of mineral reserves in forest
land, the affected area should be limited, not exceeding one percent of the total land area
of the country. It should be made explicit that areas to be designated for mineral resource
development should not coincide with national parks, wildiife sanctuaries or watershed

class 1A.

2. The demarcation and declaration of the remaining natural forest as protected or

conservation forest is an important first step, but not sufficient to halt the continuing
forest loss. The root causes of encroachment and deforestation must also be dealt with
effectively. Our findings suggest that a large and growing rural population depending on
land for livelihood, insecure land ownership, sagging agricultural productivity and rural
poverty are major causes of encroachment and deforestation. The clouded property right
regime over vast areas of encroached forest lands and the dependence of some 10 million
people on forest encroachument for survival provides the smoke screen for forest
encroachment by others such as illegal loggers and land speculators. There can be
simply no successful forest policy unless the issue of land ownership over
encroached forest lands is clarified and sett'ed. The land and forest policies, are
opposite sides of the same coin and must be addressed integrally and concurrently.
Similarly, the alleviation of poverty of farmers in the forest and hence rural development

is key to the success of forest protection from further encroachment and plundering.

Therefore, land reform programs that improve the security of land
ownership as well as provide infrastructure and development assistance are of
critical importance to halting deforestation and protecting the remaining natural
forests. It is encouraging that the Goverrment is doubling its land reform effort to cover

as much as 4 million rai of mostly degraded forest rescrves annually throughout the 7th
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Plan. Presently two forms of land titles are most prevalent in encroached forest lands.
The usufruct certificate (Sor Tor Kor) issued by the Royal Forestry Department (RFD)
and the partial land title (Sor Por Kor 4-01) issued by the Agricultural Land Reform
Office. However, neither is acceptable as collateral for long-term credit. To be
acceptable as collateral for long-term credit, and to encourage farm investment, land
documents must be secure, indefinite and transferable. It is, therefore, recommended that
the issuing of land titles to farmers over land they occupy be accelerated and such
titles be as secure and unconstrained (un-attenuated) as possibie.

3. The findings of the present study suggest that the area of unused land would
increase over the next 10-20 years as better off-farmers take up other morz lucrative
occupations. At the same time other studies found that "land speculation is the most
important factor contributing to the reduction of cultivated areas. Many farmers have
sold their lands. Most of these land were left idle until they were resold". (Chalamwong
1990 p.38) To discm;ragc people from holding large, unused tracts of agricultural land
either for speculation or because of low opportunity cost, it is recommended that land
taxes be raised from the current nominal rate of under 10 baht per rai to a
substantial and progressive percentage of the assessed market value of the land. The
tax rate should progressively increase with the size of land ownership.

To further discourage the holding of unused land for purely speculative purposes
and to increase the supply of land for cultivation unused land could be taxed on a
higher rate. This differentiation between used and unused land for tax purposes is
already in effect in urban areas but the tax rates are negligible. It is recommended that
the land tax rates increase and the same differentiation is made with regard to rural land.

The proposed !and tax reform would induce landowners to either cultivate the
land, rent it to other farmers, or put it under some form of tree cover. The progressive
land tax would have three beneficial effecis on the forest:

» The tax would help reduce ercroachment by increasing the supply (and
lowering the cost) of farmlard for cultivation. This effect, coupled with
the increased cost of encroachment, would help satisfy the bulk of new
demand for agricultural land from unused land rather than from forest
encroachment.

¢ The tax would encourage farmers to put more land under tree cover which
might include both fast-growing forest plantations and fruit trees,
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especially if the tax reform provides for tax rebates for land put under
permanent tree cover.

e The land distribution would improve and substantial revenues would be
raised that could be used for forest protection and reforestation.

4. The reforestation policy is urgently in need of revision. The policy of
granting public forestland for commercial plantations should be discontinued
because it leads to conflicts with the farmers aiready occupying this land. Once the
remaining natural forest is adequately protected and the issue of land rights is settled,
commercial forestry should be set on an equal footing with other land uses that involve

tree cover.

Large-scale commercial plantations are privately and socially profitable as
long as they are planted on private land and measures are taken to mitigate possible
negative environmental impacts of extensive monocultures. Cheap public land,
capital subsidies, and tax holidays are neither necessary nor warranted. A modest
environmental charge of 25 baht to 50 baht per rai per year would internalize *he impact
on the water table made by large-scale plantations (over 1,000 rai) and would create a
fund for helping affected communities with their water supply. Other impacts, such as
those on neighboring crops, could be dealt with by placing restrictions on proximity to
crops and sources of water supply. An environmental impact assessment (EIA) should

also be required of large-scale plantations.

To iacrease the area under tree cover zdditional incentives could be provided to
individual farmers and other landowners, such as land tax rebates, long-term credit, free

scedlings and crop price guarantee for a variety of species.

5. Local communities should be given more role and respoasibility in
managing communal forests, reforesting locai watersheds, and protecting
conservation forests. Rural people, by their very presence and intimate knowledge
of tkhe forest, are in the best possible position to proteci forests in their vicinity. They
should not, however, be expected to do this at their own expense. In some cases, most
notably in Northem Thailand, where people are sufficientiy (but not overwhelmingly)
dependent on a communal forest or a local watershed, communities w. dertake, on their
own initiative, to protect communal forests. In other cases, especially in the Northeast, a
scarcity of fuelwood, an outside threat, o a catalytic input froni an NGO or the

government are sometimes sufficient to induce local communities to engage in forest
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protection and reforestation. In many cases, however, local communities are either too
dependent or not dependent enough on the forest to conserve it or recreate it. In other
cases, communities may have the right interest and motivation, but outside threats are
overwhelming fc. traditional community institutions that are not legally recognized and
backed by the powers of the state. Therefore, community forestry cannot be a blanket
prescription fur all communities. It depends on the area and even on the individual
community. As such, it requives enormous amount of information at the local
level—hence the critical importance of the NGOs. The government can help by

instituting the following measures:

o Recognizing and proteciing traditional community rights against
outside threats

« Helping to improve local incornes and reduce the excess dependence
on the forest by poor communities

» Working closely with NGOs to identify communities suitable for social
forestry activities and to provide material, training, and expertise where
needed.

Community forestry cannot solve all commuanities' problems. Many
communities, especially those in close proximity to urban or industrial centers, have little
direct dependence on nearby forests to practice community forestry, even with outside
input. These cases will multiply as nonland-based activities are spread in the rural area
as part of the «".velopment process. In these cases, either the Royal Forestry Department
(RFD) would have to be directly responsible for il:=ir protection and management, or
communities and individuals would have to be paid to protect forests in their proximity

on behalf of society at large.

To minimize protection costs and maximize effectiveness, the concept of
buffer zones around protected forests should be introduced. The responsibility in the
buffer zone should be divided and clearly delineated between individual communities,
the RFD, and other units entrusted with forest protection. The preliminary of estimates
suggest that the reccinmended 80 million rai of conservation forest (25 percent forest
cover) could be effectively protected at a small fraction of the forest's social value.

6. Land titling would go a long way toward improving both incentives and access
to credit for both the small farmers and squatters in forcst reserves. According to a
World Bank study (Feder et al.1989), land titling, if secure and transferable, would
increase agricultural productivity between 10 percent and 30 percent. But this is hardly
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sufficient to alleviate poverty let alone to narrow the rural-urban income gap. Land titling
is a necessary, not a sufficient condition for addressing poverty and deforestation. To
prevent deforestation, additional measures are needed to protect the remaining forests.
To alleviate poverty and improve income distribution, additional measures are

needed to raise agricultural productivity.

Agricultural production is found to be quite responsive to increases in agricultural
investment at tte macro level and more so at the micro level (for farmers in forest
reserves). A doubling of the current low levels of farm investments and purchases of
farm inputs would increase farm income by as much as 60 percent. However,
farmers face a tormidable capital constraint which land titling would only partially help
alleviate. As long as interest rate ceilings are in effect, small farmers in remote areas
would face a scarcity of institutional credit for the simple reason that they are relatively
“costly" borrowers. Either the interest rate ceilings must be removed, or the government
should provide loan guarantees to financial institutions on behalf of small farmers. The
recent increase in the interest rate ceiling is a move in the right direction. Assess to long-
term credit is particularly important if the farmers are to undertake tree planting and soil
conservation investments. But credit can only help if it is "guided by the criterion of
economic viability for ultimately the poor can benefit only if the projects are viable"
(Siamwalla 1990).

7. The most potent measure for raising both farm and wage income was
found to be the level of education of household members. Better educated farmers
make better farming decisions which raise farm incomes. Education enhances (1) access
to off-farm employment, possibly at a higher wage rate, and (2) occupational and
geographical mobility which improves access to employment opportunities outside the

area.

At the macro level, analysis suggests that a 10 percent increase in educational
attainment increases real agricultural income by 6.4 percent, a very potent response. The
micro-level, data analysis indicates an even greater response of 9.5 percent. Given the
very low secondary school enrollment in rural areas, there is considerable scope for
improving educational attainment, thereby raising farm and nonfarm income.
According to Myers (1989) policy options for upgrading rural education and ‘ncreasingly
enrollment include the following:
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* Reducing the opportunity costs of secondary school attendance by altering
the academic calendar and/or school hours to free students for periods of

peak demand

e Subsidizing direct costs to the poorer households by providing an
allowance per child attending

e Providing "opportunity vouchers" for gifted, talented rural children backed
by government, communities, and the private sector

* Providing incentive pay for high-performing teachers

* Improving the quality of rural schools and of secondary school curricula to
emphasize cognitive skills which according to empirical evidence (Knight
and Sabot 1990) are what employers seek and what enhances productivity
and income (for more details see Myers and Sussangkarn, 1989).

Given the potentially powerful contribution of education to rural incomes and the
equally powerful contribution of higher incomes to the reduction of deforestation,
expenditures to improve the rural educational system could be treated as forest
protection investments as well as investments in human capital and poverty alleviation:
Since deforestation itself affects agricultural productivity, education also has further

positivc effects on agricultural incomes.

8. Public investments in agriculture are also significant factors in productivity
growth.  Among the three main areas of such investment—irrigation, agricultural
research, and extension—agricultura’ research was found ta be the most significant factor
in terras of its contribution to agricultural production and farm incomes followed by
irrigation. This agrees with the findings of other studies such as Siamwalla et al. (1990).

e Increase agricultural research expenditures, especially on high-value
crops suitable for the lower-quality soils and higher water stress
conditions that characterize the Nortneast and other resource-poor areas

e Improve management and efficiency of irrigation systems to increase
the irrigated area. Irrigation efficiency, currently oelow 30 percent, is
among the lowest in Asia and can be easily doubled through combination
of water pricing and water rights if the experience of Taiwan, Malaysia
and China is relevant to Thailand.

e Provide temporary assistance for land and soil improvement in areas of
reversible soil deterioration.

9. A limited resource base, especially one that suffers from past abuse, cannot
unendingly accommodate increasing numbers of people with rising aspirations for a
higher standard of living. For example, the forest, land, and water resources of
Northeast Thailand, already under intense pressure, cannot be reasonably expected to
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provide the means for raising the living standards of approximately one-third of the Thai
population to the level enjoyed by other regions, much less to that of Bangkok. The
combination of nonresource-related off-farm employment and seasonal and permanent
migration to other regions helps relieve some of the pressure on the resource base.
However, much more needs to be done to encourage and increase the inflow of industry
and the outflow of people to restore a sustainabie equilibrium between supply of and

demand for rural natural resources.

The pressure on the rural resource base can be reduced through a three-pronged

strategy incorporating elements as follows:

e Educationa! and land reforms (describcd above): These reforms
encourage geographical and occupational mobility. Low educational
attainment and lack of securc land ownership or restrictions on the
transferability of land titles are major obstacles to mobility to occupations
and areas of greater economic opportunity.

 Continued efforts to control population growth: A combination of
family planning and economic incentives such as increased education and
employment opportunities for women will help bring about a better
balance between people and resources in densely-populated, resource-poor
regions such as the Northeast.

 Expansion of employment opportunities: Employment opportunities can
be expanded by promoting the development of labor-intensive,
nonresource-based industries and by increasing the labor intensity of the
industrial and service sectors. Towards this objective, the govermment
should reduce the promotional privileges and hidden subsidies for
capital-intensive sectors, and provide stronger incentives for labor-
intensive, non-resource-using sectors, and by promoting the regional
dispersion of industry, with due consideration for competitiveness, market
potentizl, and economies of scale in the provision of public infrastructure.
Expanded non-resource based employment opportunities combined
with increased occupational and spatial mobilily would help attract
increasing numbers of people out of the natural resource-intensive
sectors. This would be another potent force helping to contain forest
cncroachment.

10. Full-cosi pricing of water, which is an important resource for both
agricultural and nonar-icuitural uses, is an indispensable component of the policy
package fur resolving resource conflicts, averting growth-constraining shortages,
and improving efficiency and income distr{bution. Currently, most farmers don't have
to pay for irrigation water and, thus, have little incentive to conserve water or use it
efficiently on high-value crops. As a result, irrigation efficiency is under 30 percent.

Urban consumers and commercial and industrial users pay only nominal water fees that
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do not reflect the marginal cost of supply. Without adequate cost recovery, the
development of additicnal supplies to meet mounting water demands face tight financial
constraints. Without full-cost pricing, supplies and demands cannot be balanced, and
shortages and conflicts can only grow more severe over time as unchecked demand
forges ahead of supply. It is through proper pricing that scarce resources are put to their

best possible use.

However, water pricing faces serious problems. The government, concerned that
low-income users will be adversely affected, is reluctant to raise urban water rates. The
act of raising industrial water prices may simply lead to increased groundwater pumping
and further exacerbate the problems of land subsidence and flooding. Finally, charging
farmers for irrigation water has been considered but never introduced because faimers
might oppose it. Moreover, since agriculture is the lowest-value use of water, farmers
would lose in the competition for lirnited supplies, especially during the dry season and
in drought years. Such an outcome will be distributionally regressive. The critica!
question at hand is how to improve the efficiency of water use of all sectors and to
induce water conservation without adversely affecting farmers and low-inco:me

consumers.

The price of pipe water produced by both the MWA and the PWA should be
increased to reflect the marginal cost of supply, except for the first block which
could be frozen (in real terms) at the current minimal rate to cushion iire effect of
the price rise on low-income users. To prevent increased groundwater pumping, we
recommend the introduction of presumptive use rates for industry based on the type of
indus(. - and level of production: the industries within the public water network which are
not connected to pipe water or use less than the average use for the industry (presumptive
rate), would be presumed to be using groundwater and would be charged for the balance
at the pipe water price, unless they can prove otherwise. This is a critical component
because, without it, raising the price of pipe water would be self-defeating. Industrial
competitiveness would not be affected because the cost of water is a very small fraction

of the industry's total operating cost (less than 1 percent).

While the price of water for non-agriculturai users should be set at a level that
fully reflects the marginal cost of supply, the latter should be kept at the minimum
possible level, as not to become a constraint on economic growth. Once leakage and

wasteful water use are contained, additional raw water supplies may come from two
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sources: (1) diversion of water from agricultural to non-agricultnral uses or (2) interbasin
transfers and conveyance over long distances. The first option, violates the minimum
cost principle. The second option, would have negative distributional effects and would
intensify water resource conflicts, even if the water utilities (MWA and PWA) pay the
Royal Imrigation Department (RID) for the additional allocations of raw water. A
mechanism must be found whereby the urban areas and industry and service
sectors receive water at the minimum cost possible (without subsidies) through
diversion of water from low-value agricultural uses in 2 way that benefits rather
than harms the rural population.

A promising mechanism for converting water shortages and conflicts into
beneficial exchanges that improve both efficiency and income distribution is the
allocation of transferable water rights or capacity shares to the rural pupulation.
Under this system people residing outside urban areas and municipalities are given water
rights in the form of ‘(equal) capicity shares in public irrigation sys*ems and reservoirs
regardless of whether they own irrigated land or any land at all. T:¢ system can be
applied by basin or catchment area, although interbasin water transfers should not be

precluded where higher-value uses justify such transfers.

The absolute amount of water that each farmer is entitled per unit of time would,
of course, depend on how much water is in storage which varies with season and year.
At the end of the rainy season, the RID would announce the amount of water in storage.
Each farmer automatically knows the quantity of water he is cntitled to (share times
water in storage). What he does with it would be his own business: he might use part of
it in his own farm, sell it to other farmers or sell it to the water utilities. Farmers outside
the irrigation command area can sell their share for each season to farmers in command
areas or to municipalities. The scarcer the water and the higher the demand from urban
centers, industry, tourism, and high-value crops, the higher the price that the farmer
would command for his share of water. Neither the MWA nor the PWA would have
continued access to scarce raw water free of charge, and the RID would not need to
impose a limit on these utilities' access to raw water. The water utilities acting on behalf
of the urban and industrial consumer would purchase water from farmers through the

RID which would act as the intermediary between farmers and potential water buyers.

In this way, the benefits of rapid industrialization and the growth of the tourism

and services sectors will be spread to the rural areas without having to physically move to
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the urban areas. Water shortages and conflicts would be replaced by beneficial
exchanges, and the desirable aspects of rural life would be preserved without costly
farm subsidies that lead to over-production and costly surpluses. An increasingly
scarce and valuable resource would be put to its highest-value use in a way that
benefits rather than deprives the farmers and the rural poor. A variant of this
system of transferable water rights is currently in operation in iIndia, Australia and
California. The implementation of this system in Thailand would require additional
investments to properly control ard meter water, but the potential benefits are large
enough for the scheme to warrant a serivus consideration and study. Bulk water
allocation to water-user associations, farmers groups, and communities could help reduce
metering and collection costs by leaving water distribution to local organizations which
can best monitor water use and prevent meter manipulation or damage. The system of
transferable capacity shares could be tried on an experimental basis in ¢ne river
basin such as the Mae Klang Subbasin in the North or the Lam Ta Khong Subbasin
in the Northeast. (Details on resource conflicts in these two subbasins are given in the
research report "Water-Shortages: Managing Demand to Expand Supply").

ISSUES FOR CONSIDERATION

1. We have projected that cultivated farmland, which is currently .109 million rai
will begin 1o level off in: the carly 1990s and decline to 87 million rai by the year
2010. At the same time we project continued dependence of the majority of the
population on land and forests and further widening of rural-urban income
incquality. The implication is that unused agricultural land would increase in the
near future, yet the pressure on the remaining natural forest from illegal
encroachment would persist.

2. We have found that the clearing of new forest land for cultivation no longer
increases total agricultural production. In fact, since the carly 1980's the adverse
effects of deforestation on agriculture have become so strong as to diminish total
agricultural production by some 150 baht for every additional rai of forest land
cleared and added to cultivated land. This figure docs not include the loss of
biological diversity or the loss of environmental emenitics. Thus, we call for an
“offensive” wurategy to preserve the remaining natural forests. As a first step, the
protected or conservation forest should be raised from 15 pereent to at least 25 of
the total land ar~a of the country to cover all the remaining natural forests with
minor exceptious for highly valuable mineral sites.

3. We fully undersiand the plight of the Thai farmers in the forest who lack both the
mcans to improve tiicir productivity on their farm and the mobility to seek better
opportunitics clsewhere. Unless their standard of living can bc mcaningfully
raiscd, they will continue to rely on the dwindling natural resources - land, water
and forest. We thus fully support the policy of the Government to cxpedite its
land reform program at the rate of 4 million rai per ycar. However, the basic
issuc is 1o offer land sccurity to the farmer. We thus proposc that land reform in
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any specified arca must fulfill its major objective of granting full ownership to
the tillers. A transfer tax would help alley fecars of land sale and further
encroachment.

4. To help farmers increase their productivity on the land and their mobility ard
access o higher-ircome opportunitics clsewhere we recommend, in addition to
land titling, public investments in rescarch on rainfed agriculture, in rural
education and in promotion of non-resource based, labor-intensive industries and
scrvices.

5. To discourage the holding of large areas of agricultural and suburban land unused
for speculation we recommend the introduction of a progressive land tax. Tax
rates would be sct higher for unused land, to further discourag large holdings for
unproductive uses Higher tax rates should also be imposed i'n short-term land
transactions to prevent 2xcessive windfail profit.

6. From our study, we believe that the goal of "economic forest” is not achicvable.
In reality cconomic forest does not exist. Furthermore, the practice of relying on
the private sector to take the lzad in sccuring large plots of land in forest reserves
for commercial plantations has led to confrontation, confusicn and chaos. We
also found that farmers with less than 100 rai of land are not likely to benefit
from investing in fast-growing tree plantations. Nor are the employment benefits
superior to those of cassava cultivation. Large scale plantations are profitable on
their own and no subsidics arc warranted; a modest cnvironmental charge znd
detailed environmental impact assessment are recommended.  Fast-growng iree
plantations can bencfit the farmers through contract farming provided they own
their land sccurely and are provided with credit, technology and a guaranteed
market.

7. As for community forestry, our study reveals that there are pre-conditions crucial
to its success or failure. Community forests can not be replicated at will. We,
however, do belicve in the potent force of people's padicipation and call for a
gradual expansion program to promote community forest, relying both on local
communitics and the role of non-governmental organizations (NGOs). Rural
communitics by their very presence and intimate knowledge of the forest are in
the best possible position to protect forests in their vicinity. Buffer zones around
protected forest could be demarcated and communities within those zones given
incentives to help protect the forest perimeter.

8. Finally, to address emerging water shortages facing non-agricultural users, and
growing resource conflicts and incqualities between rural and urban arcas we
recommend full-cost pricing of water for non-agricultural uses and a serious
study of the concept of transferable water rights for the rural population. In this
way, water shortages would not become a constraint on cconomic growth and the
rural people would sharc in the benefits of industrialization and growth.
Spreading the benefits of economic development is key to conserving natural
resources and preserving national stability for a sustainable future.
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Table 1 Land Utilization in Thailand 1961-1988
Million Rai
Cultivated| Other | Unused | TOTAL
YEAR | TOTAL |[FOREST| Land Agri. Agri. FARM |UNCLAS
Land Land | HOLDIN
1961 320.70 | 175.19 48.55 0.00 17.34 65.88 79.63
1962 320.70 | 172.31 53.68 0.00 15.18 68.86 79.52
1963 320.70 | 169.60 55.23 0.00 14.20 69.43 81.67
1964 320.70 | 166.70 56.57 0.00 19.48 76.06 77.94
1965 220.70 | 163.93 58.37 0.00 21.36 79.73 77.04
1966 320.70 | 160.23 66.59 0.0G 1543 82.01 78.45
1967 320.70 | 156.48 63.22 0.00 21.20 84.42 79.80
1968 320.70 | 152.80 66.43 0.00 20.80 87.23 80.67
1969 32070 149.10 70.38 0.00 20.03 90.41 81.19
'970 320.70 | 145.42 71.68 0.00 22.33 94.01 81.27
1971 320,70 | 141.88 72.44 0.00 20,10 99.22 79.60
1972 320.70 | 138.32 72.53 (0.C0 29.85 103.37 79.00
1973 320.70 | 134.71 80.13 0.00 29.04 109.17 76.82
1974 320.70 | 134.56 81.54 0.00 28.72 110.26 75.88
1975 329701 130.76 36.18 0.4y 25.24 112.21 17.72
1976 320.70 | 124.01 34.44 (.49 28.18 113.11 83.57
1977 32070 | 116.57 91.01 0.40 22.38 113.80 90.33
1978 320.70 | 109.52 98.94 0.50 17.01 116.44 94.74
1979 320.70 | 106.39 05.64 0.67 21.29 117.60 96.70
1980 320,70 [ 103.42 98.14 .68 20.17 119.00 98.28
1981 320.70 1 100.58 100.78 0.93 19.59 121.29 98.82
1982 320.70 97.86 100.70 .96 21.93 123.59 99.24
1983 320.70 96.27 104.08 0.99 19.17 124.23 100.20
1684 320.70 94.70 N5.15 ().98 19.18 125.31 100.69
1985 320.70 93.16 109.24 1.10 18.26 128.60 98.94
1086 320.70 91.65 104.99 1.19 23.67 129.85 99.20
1987 320.70 60.7 : 101.42 3.12 34.29 138.82 91.11
1988 320.70 89.88 108.9% l 5.09 3373 147.80 83.02
N()fl'.' (1) Cultivates 1and is calculated from the planied areas of 22 major Crops.
(2) Other Agricultural land vses include grassland, housing area, shrimp famiing, eic.
(3) Unused Agricultural jand is total fann holding less cultivated and other agricultural land uses,
(4) Unclassified fand includes public land, royal estate, water bodies, urban arcas, ete.
Source:  Office of Agriculiural Economics
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Table 2 The Demand for Agricultural Land (Cultivated), 1962-1989

Explanatony Variables

Coefficients and T-Statistics

Real price of agriculture crops
(lagged one year)

Agricultural population
Agricultural productivity
(lagged one year)

Relative return to land from
land-saving crops to land

using crops

Relative return to labor
from non-agriculture

Time dummy

AR(2)

R square adjusted
Durbin-Watson
F-Statistic

Degrees of freedom

0.081
(2.00)

1.337
(12.82)

-0.280
(2.43)

-0.155
(3.95)
-0.308
(3.37)

-0.352
4.12)

0.437
(2.27)

0.987
2.00
330.00

19.00
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Table 3 Explaining Unused Agricultural Land (1962-1988)

Explanatory Variables

Coefficients and T-Statistics

Real crops price

Land productivity

Agricultural population

Agricultutal holding
per farmer

Differential return

between nenagriculture
and agriculture

Dummy (1979-1985)

R square adjusted
Durbin-Watson statistic
F-Statistic

Degrees of freedom

-0.383
(2.57)

-0.627
(1.97)

-0.957
(2.26)

3.872
(7.08)

0.993
(3.36)
-0.201
(5.00)
0.889
2.32

43.00

19.00

Figures in Parenthesis are t-statistics
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Table 4 Sources of Changes in Cultivated Land, 1962-1968

Million Rai
CHANGE CHANGE |CHANGE CHANGE CHANGE
YEAR IN IN IN IN IN
CULTIVAT. FOREST | UNUTIL] OTHERS | UNCLASSIF.
LAND AREA LAND LAND
1962 5.13 -2.87 -2.16 0.00 -0.10
1963 1.55 -2.71 -0.98 0.00 2.14
1964 1.34 -2.90 5.28 0.00 -3.72
1965 1.80 -2.717 1.88 0.00 -0.91
1966 8.22 -3.70 -5.94 .00 142
1967 -3.36 -3.75 5.77 0.00 1.34
1968 3.21 -3.68 -0.40 0.00 0.87
1969 3.95 2371 -0.77 0,00 0.52
1970 1.30 -3.68 2.30 0.00 0.08
1971 0.76 -3.54 445 0.00 -1.67
1972 1.09 -3.55 3.06 0.00 -0.60
1973 6.60 -3.61 -0.81 0.00 -2.18
1974 141 -0.15 -0.32 0.00 -0.94
1975 495 -3.80 -3.48 0.49 1.84
1976 -2.05 -6.75 2.94 0.00 5.85
1977 6.57 -7.44 -5.80 -0.09 6.75
1978 7.92 -7.06 -5.37 0.10 441
1979 -3.29 -3.12 429 0.17 1.96
1980 2.50 -2.97 -1.12 0.02 1.58
1981 2,63 -2.84 -0.59 0.25 0.54
1982 -0.07 271 2.34 0.03 041
1983 3.38 -1.61 -2.76 0.03 0.96
1984 1.08 -1.57 0.01 -0.00 049
1985 4.09 -1.54 -0.91 0.11 -1.75
1986 -4.25 -1.50 541 0.09 0.26
1987 -3.57 -(.89 10.62 1.93 -8.09
1988 71.56 -().89 -(.56 1.97 -8.09
AVERAGE 2.24 316 0.61 0.19 0.13
PER RAI 1.00 -1.41 0.27 0.08 0.06
Note: Calculated from Table 1
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Table 5 Explaining Agricultural Production : The Role of Deforestation 1961-1988

Explanatony Variables

Coefficients and T-Statistics

Cultivated land

Agricultural labour

Capital

Research

Education

Cumulative forest loss

R square adjusted
Durbin-Watson statistic
F-Statistic

Degrees of freedom

0.477
(3.29)

0.107
(1.48)

0.415
(4.11)

0.072
(2.30)

0.637
(3.46)

-0.442
(2.32)

0.996
1.83
1319

19
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Table 6 Explaining Agricultural Land Productivity 1961-1988

Explanatony Variables

Coefficients and T-statistics

Education

Capital per a unit of
cultivated land

Irrigation per a unit of
cultivated land*

Rainfall

Forest area

R square adjusted
Durbin-Watson statistic
F-Statistic

Degrees of freedom

0.218
(1.98)

0.113
0.44)

0.330
(2.45)

0.099
(1.16)

0.186
(2.56)

0.548
1.43
9

20
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Table 7 Regression Coefficients and Related Statistics for Explaining
Variations in Cash Income from Agriculture

Model 1 Model 2 Model 3
Constant 2.883 %%
(6.002)
Year -0.750%%* -0.871%* -0.970%**
(3.145) (2.887) (3.276)
Land Holding 0.403%** 0.235% 0.215
(3.081) (1.743) (1.588)
Land Document 0.096
(1.300)
Cash Expenses on Agr. 0.559*** 0.671%*x* 0.659%*x*
(6.342) (9.992) (9.770)
Size of Forest -(0.137%**
(3.132)
Education 1.169%** 1.269%**
(5.342) (6.107)
Family Labor 0.037 0.094 0.125
0.371) 0.811) (1.083)
Distance -0.105
(1.167)
Dummy -0.305%%% | -(.434%%* (0.083*x*
(4.245) (5.176) (4.941)
R2 Adjusted 0.915 (.889 0.886
DW 1.892 1.535 1.716

*+x Significant at 1 percent,

** at 5 percent, and

* at 10 percent respectively
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Table 8 Regression Coefficients and Related Statistics
for Explaining Variations in Wage Income

Equation 1 2
Education 15.524%%% | 15524***
(4.271) (4.204)
Wage Rate 45.060** 46.148%*
(2.635) (2.557)
Income from Crop -0.032*
(1.808)
Income from Agr. -0.027*
(1.630)
Dummy 1,684.439%%%*| 1,719,359 **
(5.395) (5.497)
R2 Adjsuted 0.769 0.763
F-Ratio 26.507 25.633

*** Significant at 1 percent,
** Significant 5 percent and
* For 10) percent respectively
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Table9 Regression Coefficients and Related Statistics for
Explaining Variations in Cash Income from

Selling Ferest Products
Equation No. 1 2 3
Year 28.483%%* | 40,043%** | 37 TITH**
(7.116) (5.921) (6.203)
Size of Forest 0.443** (0.393%x* 0.390**
(2.904) (2.600) (2.632)
Income from Crops -13.000**
(2.822)
Family Cash Income -9.134%*
(2.331)
Agricultural Income -10.000**
(2.516)
Distance -0.295* -0.298*
(1.906) (1.962)
Dummy 553.272%** | 540.708*** | 502.926***
(3.373) (3.261) (3.112)
R2 adjusted 0.619 0.635 0.648
F-ratio 12.936 10.572 11.149

Values in parenthesis are t-ratio
*** Significant at 1 percent level
**  Significant at 5 percent level
*  Significant at 10 percent level
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Table 10 Regression Coefficients and Related Statistics Explaning
Variations of Deforestation in Northeastern Provinces
Variables Model 1 Model 2 Model 3
Constant -222.500 -228.700 --
(-1.38) (-1.50) --
Income per capita -0.099 -0.084 -0.056
(baht) (-3.28)%** (-2.88)*** (1.26)
Price of cassava 17.83 17.247 9.055
(satang/kg) (2.99)%** (3.02)*** (2.81)%*x*
Value of forest produc:s 0.44 -- 0.43
(1,000 baht) (1.83)* (1.74)
Size of forest 0.133 0.13 0.124
(1,000 rai) (5.56)%** (5.65)*** (5.56)***
Rural road network 178.5 -- 163.6
(1,000 km in last 5 years) (2.12)** -- (1.81)*
Population growth - 5.694 --
(%during last 3 years) (3.47)%*x
Dummy 379.5%** 486.5 --
(for DEFCRE>800,000 rai) (3.95) (5.32)%**,
1976-78 - -- -81.7
(-1.35)
1978-82 -- -- -151.0
(-2.09)**
1982-85 - -- -211.5
(-2.28)
1985-88 -- -- -189.9
(-1.91)
2 2
R adjusted 0.751 0.767 0.75
Durbin Watson 2.217 2.029 2.21
Degrees of freedom 70 71 69
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Table 11 Explaining Water Demand
Urban (BMR)
Explanatony variables Tourist Industry
Residentia| Service (Pattaya)| (BMR)
Functional form Translog | Translog | Linear Translog
Constant - - - 3.743
(8.72)
Real price of water (p) -2.547 -4.47 -0.767 -2.363
(2.64) (2.63) (2.35) @3.10)
Per capita income (y) 0.806 - - -
(2.53)
Number of users (u), square 0.070 - -
(2.00)
Interaction betweenp & y 0.688 - - -
(2.46)
Interaction between y & u - - - -
Number of hotel rooms - - 0.541 -
(2.51)
Number of tourists - - 3.55 -
(1.71)
Manufacturing output (im) - - - 0.451
(2.93)
Interaction between p & m - - - 0.484
(2.68)
Service sector output (0) - -0.204 - -
(2.00)
Interaction between u & p - 0.873 - -
(2.53)
Interaction between u & o - 0.142 - -
(6.82)
Price square - -0.135 - -
(1.45)
R square adjusted 0.961 0.976 0.892 0.984
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Appendix
Table 12 Water Pricing and Number of Water Users
in Metropolitan Waterworks Authority (MWA) Area
Nominal| Real |Minimu| Maximu| Nominal Users
effective| effective| rate rate | prod.cost
Year rate rate Number | Growth
(B/in) (B/m) | (B/m) | (B/m) [Baht/Cu.m(Thousand| (Percent)
1976 1.449 3.295 0.50 2.50 - 317 -
1977 1.487 3.223 0.50 2.50 - 329 3.7
1978 1.494 2.987 0.50 2.50 - 341 3.7
1979 1.534 2.819 0.50 2.50 2.29 356 4.3
1980 1.597 2.661 0.50 2.50 4.56 387 8.9
1981 2.198 3.055 0.50 2.50 5.01 423 9.2
1982 3.029 3.712 1.50 5.50 4.40 445 5.2
1983 3.059 3.557 1.50 5.50 4.97 468 5.1
1984 3.190 3.587 1.50 5.50 4.63 519 11.1
1985 4.926 5.501 4.10 8.75 5.64- 602 15.9
1986 6.142 6.646 4.10 8.75 5.63 660 9.5
1987 6.092 6.482 4.05 8.70 5.64 721 9.4
1988 6.102 6.328 4.00 8.70 5.65 790 9.5
1989 6.118 6.118 4.00 8.70 5.35 867 9.7

Source: MWA, Annual Report various issues
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Figure 1 Rising Marginal Costs of Water Supply from
Alternative Sources and Long-Term Water Supply Curve.
(A, B, C, D, E: water source switching points).
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Figure2 Meeting Future Water Shortages Through a Combination
of Supply and Demand Management

¢ water quantity

: water price 3
! Demand and supply balance 1990 (P + 6.32 baht/m})
: Demand and supply balance 2000 (P + 6.12 baht /m})
: Nemand and supply balance 2000 (P + 9.00 balt /m”)

Qx> o



g

References

Background Papers to this Synthesis Report

Panayotou T., and C. Parasuk. 1990. Land and Forest: Projecting Demand and
Managing Encroachment. Thailand Development Rescarch Institute. Bangkok.

Scthaputra S., T. Panayotou and V. Wangwacharakul. 1990. Water Shortayes:
Managing Demand Expand Supply. Thailand Development Research Institute.
Bangkok.

Tongpan S., T. Panayotou, S. Jetanavanich, K. Faichampa, and C. Mehl. 1990.
Deforestation and Poverty: Can Commercial and Social Forestry Break the
Vicious Circle. Thailand Development Research Institute, Bangkok.

Additional References

Chalamwong Y., “Review of Regional Economic Performance: Implications for
Urban Development”, Thailand Development Rescarch Institute, Bangkok.
October 1990.

Feder G., T. Onchan, Y. Chalamwong and C. Hongladarom, 1988. Land Policies
and Farm Productivity in Thailand. A World Bank Rescarch Publication,
The Johns' Hopkins University Press, Baltimore.

Gibbons, D.C. 1986. The Economic Value of Water Resources for the Future,
Washington D.C.

Japan Intemational Cooperation Agency. 1989. Final Report for the Study on the
Effective Use of Industrial Water in the Kingdom of Thailand.

Japan Intemational Cooperation Agency. 1990. The Master Plan Study for the
Development of Pattaya Area, Draft Final Report. Bangkok.

Knight J.B. and R Sabol. 1990. Educational Expansion, Productivity and
Inequaliry, Oxford University Press. New York.

Myers C. "Policy Options for Secondary Education” Policy Memo, TDRI/HIID,
Bangkok. December 1989,

Myers N.C. and C. Sussangkam "Economic Transformation and Flexibility of the
Education System”, Paper prepared for the Workshop on Human Resource
Problems and Policies, February 24-25, 1989, TDRI, Bangkok, January 1989,

Office of Agricultural FEconomics, Agricultural Statistics of Thailand (various
issucs). Ministry of Agriculture and Cooperatives, Bangkok.

Office of Agricultural Economics, Farm Houscholds Income and Expenditure
Surveys 1982-83, 1986/87. Ministry of Agriculture and Cooperative, Bangkok.

Office of Agricultural Economics Socio-Economic Survey of Farmers Living in
National  Forest  Reserve, various issues, Ministry of  Agricultural and
Coopcerative, Bangkok.

Onchan T. (ed). 1990. A Land Policy Study. Thailand Development Rescarch
Institute, Research Monograph No.3, Bangkok.



Appendices

95

Pairin, et al. 1982, "Water Run-off and Soil Loss under Shifting Cultivation" Paper
presented at National Symposium on Soil and Water Conservation, Chonburi.

Panayotou T. and S. Sungsuwan. "An Econometric Study of the Causes of Tropical
Deforestation: The Case of Northcast Thailand" Developmerit Discussion Paper
No. 284, Harvard Institute for Intermational Development, Cambridge, MA,
March 1989.

Siamwalla A., D. Patmasiriwat, Y. Mundlak, S. Setboonsarmng, 1990, "A Dynamic
Analysis of Thai Agricultural Growth: Some Lessons from the Past”, ‘Thsiland
Development Rescarch Institute, Bangkok.

Sianwalla A. "Rural Credit and Rural Poverty" Thailand Dcvelopment Research
Institute, Bangkok, November 1990.

Thailand Development Research Institute. 1986. Land Policy Study: Final Report.
Thailand Devclopment Research Institute, Bangkok.

United Nations Food and Agricultural Organization (FAO), "Forestry for Local
Community Development” FAOQ Forestry Paper, No.7. Rome, 1978,



