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Abstract

Transport has been identified as an essential clement
in a comprehensive regional developmenl programme and economic,
social, and political benefits can result from the conctruction
of a road in a devecloping region. This study investigates the
economic impact of a road construction project in HNortheast
Thailand. The Thai-New Zealand feeder road, a 144 kilometre
paved road, was complited in 1971 and links five major towns in
two provinces while passing through a region of populated villages.
Nearly all households in this region engage in egricultural
production. The rice crop is the most important factor affccting
the welfare of a household and the quantities of produce sold from
other enterprises are small. Purchased inputs, aside from small.

quantities of fertilizer, are not commonly used.

This study has been undertaken only two years following
completion of the road, although the first 36 kilometre section
had been coumpleted five years. The collection of data from
households in villages adjacent to the road is desci'inad and the
data obtained is discussed in relation to the characteristics
and measurenents of subsistence agriculture. Traffic usege of
the road was measured in two surveys and a land classificavion:®
survey was conducted to estimate the agricultural development

that has taken place since road construction began.

A large parti of the study is devoted to a description
of the agricultural enterprises practised in the regicn, the
problems preventing economic development, and the potential for
further development following construction of the Thai-lew Zealand
feeder road. This data has been used to assess the inmpacti
of the road at the present time and the likely impact under

various conditions which might eventuate in the future.
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Methodology for a standard benefit-cost analysis has
been used in the evaluation of the road. The three economic
criteria, net present value, benefit-cost ratio, and project
internal rate of return have been applied to the discounted cost
and benefit flows. Together with those items that can not be
quantified, thesec three criteria have been used to evaluate the

profitability of the project.

Construction of the Thai~New Zecaland feeder road should
be regarded as the provision of one input essential for economic
development in the reczion. Other inputs will be necessary
before the full benefit of the road can be obtained. The road
has already had a significant economic impact and if tue potential
from the application of improved technology and practices within
existing agricultural enterprises can be realised, the road will
have an even greater role in the economic development of the

region.
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"IL 9 could do ondy cne thing in a zeglon to spur
agricudtural development, J woudd build roads.
Jf to this I coudd add a second, J would budidd
more zoads. And if to these I couldd add a tidaed,
J would build still more roadas."

A.W. Ashby, quoted in Mosher, A.T. 1966;
"Gelting Agriculture Moving".
Praeger, New York, page 119.

"Down With Coot-Benefit Ratdio!!

"Jt 4is heartening to note that somehow the experis
have come around to accept the fact that the clacsdic method
wsed for the economic evaluation of road projfects by aid-
glving financial agencies based almost entirely on. the cost-
bencfit ratio is "somewhat inadequate for planning ruwral
roads."

"Whether it 4o the Wordd Bank or the Alsian Development
Bank operations, the emphasis has always been on figures
owing out of the computer. The cost-dbenej.it ratio 4o
admost always the decdisdive factor. And the human factor
seems adld but insignificant Ain the minds of the experis.

"We hope when the meeting of ECATE beginning tonoriow
here 4is conwened, those figure-conscious expert  will wake
up to the human needs and sentiments to stcive to wark
towards things that are really meaningful to the people.

"After all, the worldd is for human beings -- and not
computens.”
Editorial in The Nation Bangkok, May 14, 1972.

"Agricudtural gqrowth 4is not the primary goal of.
rad people.  Unestead, for them as for o'l of
ws, the primary goal is the quality of dLife they
can engoy. Some aspects of that guality of Life
depend on devel of famidy dncome, otiels are
dargedy independent of it."

Mosher, A.T. 1969; "Creating a Progressive

Rural Structure". Agricultural Development

Council, N.Y., page 45.
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thapter Cus

- INTRODUCTION

1.1 The Role of Agriculture in Developing Countries

Examination of the structure of economically advanced
countries such as West Germany, England, Denmark, Japan and the
United States of America, shows that the agricultural sector of
the economy in each has certain common characteristics. (Sitton,
1962) In these couutries, the agricultural sector has
contributed an increasing output of commodities to the economy in
recent years. At the same time the proportion of total manpower
resources devoted to agriculture has diminished as productivity
per unit of input has increased. The predominant feature of the
developing countries however, is the continued prcsence of a
large agricultural sector in which the farming community is

frequently preoccupied with subsistence production.

Thornton (1973) suggests that the functions of the
agricultural sector in a country at any one time rcpend upon the
relationship between the agricultural sector, the non-agricultural
sector and the outside world. This relationship can be described
in terms of the products supplied by one to the others; the
demand which the people in one may have for both producer and
consumer gocds from one of the others; and the resources - land,
labour, capital, technology and managerial or entrepreneurial
talent - that may be transferable between them. Thornton has
stressed the following six functions as being particularly

importants.
(1) Supplying food to consumers in both the agriculturai and

non-agricultural sectors.

(2) Supplying raw materials to the non-agricultural sector,

as food for processing, and in the form of fibres, leather,



timber, charccal, etc.

(3) Transferring surplus labour to the non-agricultural sector.

(4) Supplying capital funds, through taxes and savings, to

the non-agricultural sector.

(5) Providing exports (both food and raw materials) either
directly or through processing in the non-agricultural

sector, to the outside world.

(6) Acting as a market for non-sgricultursl products, both
for direct consumption and for investment from the

non-agricultural sector.

The resources available, the state of intermational
relationships and the stage of economic development are all
factors influencing the importance of the agricultural sector in
a country or region at any specified time. Low fertility, water
scarcity, inaccessibility and low levels of knowledge or skills
among the people will operate against en apparent abundancc of
natural resources in terms of a large land area and a high land/
nan ratio. The state of international relationships will affect
trade policies and overseas investment programmes. The following
observations have been noted by various economists vriting of
the relationfhip between the agricultural sector and the stage of

development, '

Kuznets (1966), using both time series data aud cross-
sectional data showed that successively higher levels of per
capita income over a period of time, are associated with an
agricultural sector declining in terms of its contribution to the
national product and the percentage of the national labour force
employed. The changing emphasis to non-agricultural production
is likely to be linked with increased opportunity for investment

in manufacturing and services outside the agricultural sector.

1 TFor further study the reader is referred to books by Higgins
(1968), Myint (1965), Southworth and Johnston (1967), and an
essay by Thornton (1973), all listed in the bibliographye.
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Rising pef capita incomes are uccoupanied by changes in
the pattern of food and raw material consumption. The quantity
of agricultural prodiuce consumed tends to increase and there is a
strong preference for quaiity. As cconomic development proceeds
the internal market for the agricultural producers cianges.
However, if there if a high proportion of consumers in the
agricultural sector, their consumption patterns and preferences
will determine production activities ia both the agricultural and
non-agricultural sectors until substantial progress in economic

development is achieved.

Considerable controversy has existed among economists as
to the role of indus‘rialisation in economic development and the
quantity of surplus labour that exists within the sub:istence
agricultural sector. It is now recognised that concentrating on
industrialisation will not necessarily bring abtout economic
development and a government must have policies and plans for &lil
sectors of the community. Industrial development should
accompany agricultural development but because of the nalture of
the labour supply and its location in the rural arecas, priority
should be given to expanding those industries handling or

processing agricultural produce.

Myint (1965) emphasised the distinctioua beiween surplus
labour hours and surplus men. The seasonal nature of agricultural
production in some countries means that the entire labovvr force
may be engaged for long hours at times during the year. At other
times the workload is spread over 21l those capable of working.

If production in the subsistence sector is to be maintained when
part of the work for:e is diverted to alternative employment,
there must be incentives for those remaining who must work longer

hours.

More recently the rate of population growth and the
problems of feeding =and employing the rapidly increasing numbers
has become a major issue in the developing countries. The
problems of employing the larger population are most evident in

the cities where people from the rural areas are lured by the
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prospect of high wages.  Some economisis such as Hirschuman (1958)
and Clark (1967) have argued that population growth is a stimulus
to economic developnment. hey suggest that iun seeking to resist
a decline in living standards, a commuaity will increase in ability

to control its environment and orgenise iiself for development.

Thornton (1973) has summarised the current viewpoint of
economists as to the importarnce of azgriculture in economic

developnment.

(a) There is a general disenchantment with the notion that
concentration on industralisation is an easy way co

bring about economic development.

(b) Plans and policies must be built for both the agricultural

and non-agricultural sectors at the same time.

(¢) There is a need to find solutions to employment, diet
and income problems chiefly in the agricultural sector
itself.

Given that an agricultural base is the fouudation for
economic development, how is the agriculture in a developing
country to be improved? Mosher (1966) has identified five
essential requirements for growth in agricultural. productivity.

These are summarised as follows:

(1) A constantly changing technology: This is usually ihe

result of formal research leading to the development of
farm inputs including new fertilisers, insecticides aud
weedicides, and equipment to improve techniques of

cultivation and husbandry.

(2) Production incentives to the farmer: The farmer must be

sure that the improved technology will benefit him.
Usually a substantial net increase in income will be

required before a farmer will adopt new technigues.

(3) XLocal availability of supplies and equipment: The

farmer must have access to the supplies and equipment
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needed to put the new technology into practice.
They must be of good qualily, available when neecded and

at a price profitable to use.

(4) Markets for Tarm products: Farmers must be able to sell

their products. This requires a marketing system in
which the farmer has confidence, to move the product

from producer to consumer,

(5) Transportation: Agriculture cannot be concentrated near

its ultimate customers cr near existing transport
facilities, Rather it must be lccated in regions
where the naturzl resources favouring agriculture can
be found and trinsportation facilities c¢f one kind or

another must be provided to every farm.

Mosher has also observed that vhether agriculture is
subsistent or commercial, there are several additional activities
or services that can accelerate the process of development.
Education and training of all sections of the commvnity is one of
these. Farmers need to be educated in the benefits from modern
agriculture, while government policy makers must know of the
agricultural sector in order to plan effectively. Another is the
provision of production credit to farmers, allowiuns “he purchase
of additional inputs that could increase agricultura: output.

A third accelerator is the various farmer organisaticns such as
Co-operative movements, farmers clubs and community cons'ruction
groups. These permit activities to be undertaken that an
individual farmer may not be able to achieve through his owa

effortse.

The fourth recognised accelerator is the improvement or
expansion of agricultural land. This means an improvement in the
quality of the land already being farmed or expanding the area
that is precently under cultivation. Land improvements can be
brought about by terracing, levelling, drainage or irrigating
existing areas. Expansion of the present land may require the
removal of natural forest vegetation, extending irrigation to

barren lands, or reclaiming waste landse.
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The final accelerator suggested by Mosher, is the
construction of a national plun for agricultural development.
Kational planning should ensure that the five essentials for
development are present in the best egricultural regions of the
country. At the samc time the plesnners should investigate and
provide accelerators to development, initially in pilot or
demonstration areas. The results can be eveluated and the process

extended on a wider basis as resources permit.

Agricultural development is therefore a complex process.
The essentials and thc acceleratcrs identified above have their
effects by changing the facilities available and the conditions
undex which farmers operate. Throughout this study constant
refercnce will be made to these factors in an effort to establish

their combined importance n a developing region.

1.2 Outline of the Study

This study investigates the development, particularly
agricultural development, taking place in a region where one of
Mosher's five essential elements, transport, has recently been

upgraded by a road construction project.

In December 1271 the Thai-New Zealand feeder road, a
144 kilometre sealed highway linking five major townships and
numerous villages in two previnces of Northeast Thailand, was
officially opened. Previously the only road communication for
villagers in this region was via a dusty clay road which was
impassable in some places during the we. season months. The
people usually only travelled over short distances in carts hauled
by cattle or buffalo. There were few motorised vehicles and the
operators of vehicles vsing the route charged high rates for
transporting both freight and passengers, to off-set heavy repair

expenses,

While the introduction of an improved transportation
facility to a region, such as that described above, will bring

about improved social conditions, it may also induce economic
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development in the regione. The role of road transpoert in

economic development is discussed in Chapter Three.

The ceccnomic benefits resul Sing from an improved
facility in a developing region largely stem from the agricultural
sector. This study is mainly concerned with the agricultural
change and the benefitc which accrue to farm families practising
a cubsistence agriculture. Chapter Four ocutlines the procedure
and methodology used by the author in measuring the benefits

resulting from the Thai-New Zealand feeder road.

Characteristics of the village population, particularly
the agricultural practices, are diccussed in Chapter Five.
Information for this chapter has been derived from a survey of a
nunber of villagers in the region of the recad. Chapter Six
reviews the information presented in the previous chapter in
relation to measurenents of subsistence economies used by both

economists and sociologists.

In Chapter Seven an economic evaluation of the Thai-
New Zealand feeder road has been undertaken. The expected net
benefit of the road project has been calculated according to the
standard measures used in project analyeis: net preseat value,
benefit-cost ratio and ttr. internal rate of return. A project
life of fiftcen years was assumed and the data for the analysis

was obtained from agricultural and road trafific surveys.

A number of technical missions have visited Northeast
Thailand to make recommendations as to “he way in which villagers
in the region can move from a subsistence agriculture to a
commercial agriculture. Chapter Eight discusses the agricultural
potential for various enterprises in the villages near the Thai-
New Zealand feeder rcad. The role of the road in an expanded
economy is identified and {he potential benefits have been

calculated.

Finally Chapter Nine provides a summary and conclusions
as to the value of the.Thei~New Zealand feeder road as an

investment to induce cconomic development in the region.
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Chapter Two

BACKGROUND INFORMATION ¥OR THE STUDY

2¢1 The Location and Setting

Thailand covers an area of about 518,000 square
kilometres and the population in 1970 was estimated to be almost
%5 million people. The rate of population growth is about 3.2
per cent per annum, and more than 50 per cent of the population is
under 21 yecars of age. It is esseatially an agricultural country,
agviculture employing almoct 80 per cent of the total working
population, producing over 85 per cent of the country's exportis

and making up one-third of the national income. (D.T.E.C., 1970)

From an agricultural viewpoint the country consists of
three main areas. The central plains area is the most prosperous.
tuch of the country's rice is grown here because of the low lying
land and the good irrigation facilities. The second area is
known as the upland area and takes in the large northeastern
sector, northern Thailzul and the southern peninsula. While
there are heavy rains in the wet season, during the rest of the
year this country suffers undcr drought conditions in the absence
of natural catchment areas. The third area is the hill country

of the north where most of the country's teak forests grow.

2.2 The lNortheast Region

The Northeast has historically been the most remote area
from Bangkok. Jt is an area of gently undulating land slightly
larger than the South Island of New Zealand, supporting an

estimated population of more than 12 million people.
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In 1968, land utilisation in the Northeast was classified

as followz, (Crump, 1972): 1
Million rai

Rice farming and agricultural crops 25.7
Forest and grazing 42,0
Swamps, rivers, etc. Okt
Upland range grezing lands 3749

Total laud area 106.0

The soils in the Northeast are generally fine sandy loams
of low natural fertility. In the valleys more fertile alluvial
deposits can be found particularly near the Mekong River. Soils
where rice is grown are usually of the Roi-—et2 series and are
poorly drained with mottling:; occurring throughout the profile.
Fioeding in the wet season results in the formation of a strong
surface gley. In the dry scason these soils dry out to a great
depth and arc too dry for any culiivation unless supplementary
irrigation is provided. The upland soils in the study area have
been classified as being members of the Korat and Borahue2 series.
They are shallow soils on *op of sandstone deposits, and
deficiencies in nitrogen, phosphorus and potassium are recogniced.
During the rainy season they are casily erodible. The original
vegetative cover was sccound growth forest, mainly Dipterocarp
species of no commercial value. The natural productivity of the
land is low and it is subjectel to a periodic shifting cultivation
of crops such as kenaf and maize. (lMoorman, 196i) In some areas
subterranean water with a high salt concentration has been
discovered. This has led to the establishment of several family-

unit salt production industries.

1 Rai - unit of land area uced in Thailand; 1 rai is equivalent
to 1600 square metres or 0.16 hectares.

NOTE: All Thai units and words used in this study are defined
in footnotes on the first occasion they are used. A sumnmary of
all Thai units and words used is provided in Appendix I.

2 Roi-Et and Korat are twe provinces in Northeast Thailand.
Borabue is the name of a district in Mahasarakham province.
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Modern agricultural inputs such as fertilizer,
insecticides and mechanisation are not widely used. Much of the
farming is of a subsistence nature. In addition to the crops
they grow, the farmers eat fish and various forms of wildlife;
build their own homes from timber cut from upland areas, where
available; gather wood for fuel and frequently make their own

clothes from home woven cloth.

Table 2.1 provides comparative household financial data
for geographical regions within Thailand. On average, in 1970, fam-
ilies in the Northeast had lower net farm incomes than those of other
regions. The level of income was less than half that of farmers
in the Central Platcau, the most procperous avea of the country.
The high operating expenses of farmers in the Ceatral Plateau

reflects their greater use of modern agricultural inputs.

Table 2.1: Average Farm Income (AFE), Averoge Farm

Operating Expenses (AFOE) and Average Net

Farm Income {(ANFI) per Family for the
& 4
Crop Year 1969/70 in Theiland (Baht)”

Region AFT LYOE ANTFT
Central Plualenu 7269 5056 2213
Horth 2639 13k 1352
South 3280 1696 1586
Northeast 2122 1194 Q27
All Areas 3877 2390 1486

Source: Division of Agricultural Economics,
Ministry of Agriculture: Thailand
Economic Farm Survey in 1953/54 and in
1969/70 (in Thai langnuage).

3 Baht - the unit of Thai currency. In 1963 a Royal Decree
established the par value of the baht, giving it an exchange
rate of 20.80 baht to one U.S. dollar. There has been little
variation in the exchange rate since that time.
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Ti.c people of the northeastern region have strong ethnic
ties with Laos, the majorily spesiing variovs Thai-Lao dialects.
The lack of resources and the poor communications in the Northeast
vere considered by the Government Uo provide an ideal climate for
iasurgency. Although th: people are very loyal to the King, as
the Central Plains areca became more developed commercially, the
disparity between the Ctwo regions widened. Thus in the past
decade, the Government has promoted a large scale economic

development plan.,

At present the Government is in the carly stages of the
third five-year plan period, which is largely an extension of the
goals and targets set up in the seccand five~year plan period
106771, The principal policy guidelines for the second plan
were set out as follows, (:#.E.D.B., 1966):

(1) To strive towards further acceleraiing the
economic growth rate, with emphasis on more
equitable distribution of income and social
benefits.

"(2) To reduce the degree of income inequality and
geographical imbalance....

"(3) To expand employment opportunities and improve
the quality of hwmnan resourceSsess

"(h) To accelerate private industrial investmente.e..

"(5) The primary cemvhoasis will be put oa the
development of intensive agriculture, raising
productivity by greater use of capital and
improved techniques. as a neans teo provide food
and employment for o growing population, to
provide basic materizls for an expanding industry
and to provide foreign exchanre for the payment
of importse.

"(6) To accentuate thec role of science and technologyes.e

"(?7) Economic and social development must be geared
to the necessity to strengthen the national
securitye.

inancial stabiliily mus e maintained as a
"(8) Financial billty tb L a
means of assuring healthy economic growthi...

"(9) Development projects will be impleme-ted in
accord with their priority and will ve designed
to yield the greatest benefit at the least
possible cost."
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The twe largest sectoral allocations of development
expenditure were made to Transport and Communications at 30 per
cent and Agriculture at 20 per cent. The following table from
the same source sets out tlic financiung required for the

development plans.

Table 2.2: Finance Recuired for the Two Development Plans

196166 and 1967~71 (millions of baht)

. First Plan (. . o, Second Plan

Scurce 1961-1966 Percentage 196771 Percentage
Domestic sources 22,019 68k k1,440 7449
Foreign sources »: -
(Grants and loans) 10,638 21.6 Ty lish 25.1

Total 32,657 100.C 55,675 100.0

Finance for the development programmes has come partly
from Royal Thai Goveranment funds, partly from Vorld Bank loans and
partly from foreign aid. In the period 1961-69 inclusive, the
foreign grant and technical assistance to Thailand totalled
$US340,4%0 million. (D.T.E.C., 1970) The programme included
improved communicaticas, transport and water supply, the expansion
of both educational institutions and rural health centres and the

establishment of local indusi:ies in some town centres.

The United States has contributed a large proportion of

this financee.

"In the last few years U.S. grant aid has been increased
with growing emphasis on programs designed to strengthen
national security. A great effort has been made to
develop the police force through the Civil Police Project,
and to expand direct impact rural development programs

in sensitive border regions chiefly through the
Accelerated Rural Development program. For security
reasons the majority of U.S. assistance lus been
concentrated in the Northeast region.'" (D.T.E.C., 1970)

New Zealand has provided aid to Thailand under the

Colombo Plan Scheme. Financial assistance has been given in the
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censtruction of a rcad project near Makasaornkham, the establish-
ment of an agricultural faculty at Khon Kacn University, and in
the Land Developuent Department's pasture centre at Borabue.

New Zealand V.S.A. voluntecers have also worked at many locations

in Northeast lhciland.

2.3 Tae Thai~New Zealand Feeder Road Project

On 1C February 1965 the Cabinet of the New Zealand
Government approved a Colombn Plan contribution of $12600,000 to
be spread over three years as project aid to Thailand. The money
was to be used to assist in the construction of a feeder road in
the Northeast. The Thai Government had indicated that the
development of a network of all-weather roads was regarded as
being of "great political, econowic and social importance in
improving living standards, allaying discontent and improving

security prospects". (N.Z. Foreign Affairs, 1270C)

The project sclected was a 144 kilometre rozd link
between BDorabue and Buriram.h Both Thailand and Hew Zealand
undertook specific responsibilities in the joint project. New
Zealand agreed to supply wpproximately 15 supervisory and
instructional personnel, a range of earthmoving, soil investiga-
tion and road construction e« iipment, and spare parts to cover at
least one year's usage. The Thai Government agreed to construct
the base at lMahasarakham, (about 23 kil-metres from Borabue)
including offices, workshops, stores and accommodation. They
also agreed to provide all land for the road, construction
naterials, some motor vehicles, fuel, lubricants, plant not
listed in the New Zealand contribution and all personnel needed for
management and efficient cxecution of the project. A team of New

Zealand Arnmy engineers was selected to carry out the assignment.

It  Borabue is a distirict in Mahasarakham province and is the
place where road construction began. Buriram is another
province south of Borabue and it is in this provincial centre
that the road terminates.
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It shculd bc noted at this point that the engineers had
a two-fold ascignment. The first assignment was to coanstruct the
road in co-operation with the Theai personnel. At the same tinme
the second, but no less important ass.gnment was to take place.
This was to give instructional training te Thal workers in plant

and equipment operation and mechanics.

In the first two years the raie of progress was not up
to schedule. Delays were caused by insufficient workshop
facilities, lack of and difficuvlty in procvring spare parts, lack
of standardisation in equipment purchased, and insufficient
supervisory staff at the road head. It was soon realised that the
period of three years was unrealistic to cope wilh the many problems
of supply, terrain, equipment anud personnel. The HNew Zealand
financial contribution more than trebled to about two million
dollars, the time span for construction increcased from three to six
vears, and the number of Hew Zecaland personnel increased froem 15
to a peak of 26. The ceriginal specification had not envisaged a
sealed road but it soon bLecame apparent that the road would need
to be sealed to conserve base-~course materizls and because road
usage warranted ite. The full section of road was completed in

Decenber 1971.

2.4 Summary

This chapter has provided the vecader with background
information for the study. In particulur the chapter outlines
the characteristics of the Northecast region of Thailand and its
poverty in comparison with other regions in Thailand. This
situation has been recognised by the Royal Thai Government and the
aims of a large scale devel cpment plan for the region are described.
Finance for this developmcnt hos come in part from foreign assist-
ance and loans, with New Zealand contributing tirough the Colombo
Plan schenea New Zealand provided assistance in a joint project

with the Thai CGovermment in the construction of a feeder road in
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the Northeast which was completed in 1971. This study investigates
the economic impact of the road, with particular reference to the

agricultural development of the regiow.
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Chapter Three

TRANSPORT AND ECONOMIC DEVELOPMENT

In planring and establishing a transport network, a
government must consider the suitability, efficiency and possible
combinations of road, rail, air, water and piped transportation
the particular country requires. This study is concerned only
with the role of roads and road transport in econouic development.
Specifically it is concerned with the impact of onc secondary or

"feeder road" built in Northeast Thailand.

3.1 The Economic Evaluation of Transnortation Projects

36161 Feasibility studies and ex-poste case stndics

The economic evaluation of a transportation project is
usually conducted before work on the project begins. Such an

evaluation is termed a fe..ibility study.

'Feasibility' studies should do three things: they
should make 2 statement about "“he economic viability of a project;
they should solve, or describe ways of solving the technical
problems pozed by a project; and they rhould provide the decision-
makeyr with the information, presented in a form that is acceptable
and comprehensible to him, that is necessary for him to decide
whether, when and how a project should be implemented."

(United Nations, 1971)

This study has been conducted following the completion
of a road construction project and is thus an ":x poste' case
study. The objective of a case study appraisal at such a time is
to amscertain the events that have taken place and the reasons for

these events after a transport facility has been improved in a
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developing region. Knowledge of the trends observed following a
particular investment may be used to assist pre-investment analyses

of other projects in the same region.

A resesrch worker making either a feasibility or 'ex
poste' case study endeavours to isolate the costs and benefits
that are directly the result of the particular investment project.
This requires a comparison of the eccnomic, social and political

conditions in the pre- and post-construction periods.

In the preparation of a feasibility study estimates of
he likely costs and benefits must be made on the basis of data
available from other projects, statistical records, and projections
of existing data. However, much of the data required for an
'ex poste' study will be kiown with certainty providing statistical

records have been made.

Land acquisition costs and construction costs should be
available. Depending on the length of time elapsing from
completion of the project to the time of the study, maintenance
costs may be known or require estimation. Measurement of the
benefits resulting from a road investment project is more difficult.
It is necessary to define a zone of influence of the completed
project and try to measnr. the changes that have occurred, or can

be expected as a result or that investment.

Fv T Analytical technigues for an 'ex poste' case study

The most difficult problem in making an ‘ex poste' case
study is to isolate those events associated with a particular
investment project. In & developing region this requires an
answer to the question "What proportion of the development that
has taken place, if any, is the result of the investment project
under consideration?" 'Cross-sectional comparisons'! and 'time
series analysis' are two techniques used by research workers to

help find an answer to ithis question.

A cross-sectional comparison requires the researcher to
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select a reference area homogeneous with that area defined as
being affccted by the new iuvestment. Production trends of
agricultural crops, industrial growth and factors affecting the
population of each area are analysed over the same time span, and

a comperison is made between the two areas.

While in theory this method should give a measure of the
develorimental effects of the investment, in practice selection of
homogencous areas is difficult. Aside from the physical factors
such as soil type, vegetation cover and climatic conditions, the
method assumes that the two populations would be egually motivated,
have the same aspirations, and the same capacity to respond to the
new investment. There is heavy reliance on statistical data for
successive years and it is rare for the data collection areas to

correspond with those areas delineated by the researcher.

The time-series analysis approach endeavours to compare
the economic, (social and political) conditions prevailing at the
time of the study with the prior situation. The only factor
deened to have changed cver the time period considered, is the
introduction of the investment project. Again, heavy dependence
upon statistical data is necessary. Care must be taken to ensure
that seasonal and price fluctuations are not ignored in the
celculation of the valac¢ of cutput in successive years. In a
developing region several investment projects may be undertaken
simultaneously over the time svan under consideration. it is
thus difficult to isolate the development resulting from a

particular project using this method.

Bvle3 The limitations of an 'ex postec' case study

Any analysis mucs® be appropriate to the data available or
the resources available to collect the data. A lack of basic
statistics in the devecloping countries ic a ma;o>r limitation to the
type of analysis that can be made. The data available is not well
documented and of doubtful reliasbility. Regional boundaries may

be changed and alterations made in the system of collection or
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classification of various items, but frequently no mention of this

is made in the statistical records.

The full effect of a major “‘nvestment cannot be
completely quantified. The project may have an obvious impact on
the economy. 1ternatively the effects of the project may inter-
act in such a complex way with those of concurrent projects and
trends that it becomes virtually impossible to specify those
resulting from any one project. Iuproved technology, education
and social services may accompany a road project, rather than be a

direct result of the project itseif.

Estimates of the agricultural developmental effect of a
road project require many assumptions. The statement that
following the construction <f a highway, through a previously
isolated area, "X hectare of hitherto undeveloped land will be
brought into cultivation and that this will result in a benefit of
Y dollars to the economy" illustrates this point. Assunptions
nmust be made about such varied matters as the fertility of the
soil, the market for certain products, the knowledge and
entreprenurial behaviour of the population, and the level of
unemployment or under-employment in the zone of influence of the

road.

A compromise must be reached as to the timing of the
study. Sufficient time should elapse before conducting the study
in order to allow the impact ¢~ the project to take effect. On
the other hand in a region where¢ there is only a paucity of
statistics available, should tco great ¢ time elapse before the
study is made, the local community will not be able to recall the
situation prior to the commencement of the project. Although the
present study has been carricd ocui only two years after the
completion of the project, the elapsed period ie five years for the

first 36 kilometre road seciione.
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2.2 The Economic, Social and Political Reles of Road Transport

Transportation has been identified as one of the five
essential elements required in any comprehensive development
programme if it is to succeed. (Mosher, 1966) {/hile the
importance of transportation has been over-estimated in the view
of some authors, most agree that an efficient transport system is
a major step in improving the econoanic, social and political
welfare of those living in the developing regions. As W. Owen
(1¢66) has observed:

"In the complex process of development, transport plays
a special role in facilitating cther objectives: getting
land into wvroduction, markcting agricultural commodities,
making forest and mineral wealih accessible, developing

industry, expanding trade, conducting health and
educalion programs and exchanging ideas.!

This view was alsc shared by Harral (1965) who wrote

"By moving people and objects for both economic and non-
economic reasons, Lransport creates a link - political
and social as well as economic - between people angd
objects separated in spece. In so deoing it creates a
value (or income) because the objects would not be
transported from one place to another unless their value
after moving were at lecast as high as before the movement
took place plus the cost of the transport."

The demand for transport is a derived demand depending
upon the demand for the commocdities carried, or the benefits from
personal travel. Likewise the elasticity of demand for transport
is largely determined by the elasticity of demand for the things
being transported, and the proportion o. the transport costs in
the value of the delivered product. The price elasticity of demand
for transport is likely to be relatively higher in less developed
countries. Consequently a large impact in terms of bringing into
production the marginal picc2 of land, marginal worker, or marginal
material resource can be expected whenever transport costs can be

reduced. (World Bank, 1972)

One resecarch worker has suggested that whenever transport
costs are more than one-third the gross value of the product,

farmers will not sell. If transport ~osts are high, vegetables
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and other perishable products can only be sold within the village.
The same author supplied the following table tc support her claim,

based on her own research in Southeast Asia.

Table 3.3 Producers Shuare of Final Product Price in

the larketing of a Staple Food-rsrain (Rice)

Compared wilh that of Vepetobles

Rice Vegetables

Final price to consumer in city 100 100

Producers share of price at buying point 38 1245
Share of intermediaries 62 87.5

made up from:

(a) Local merchants gross margin 24 54,9
(b) Vholesalers grosa margin 12 15.4
(¢) City retaiiers gross margin 26 17.2

Source: Haswell, 1972.

From Table 3.1 it can be seen that producers received
38 per cent of the final price consumers paid for rice, but only
12.5 per cent of the iisnl price pald by consumers for vegetables.
Although Haswell has referred to the 'gross margin' received by
the various iatecrmediaries, a hetter terminology would be "marketing
margin'. The high marketing margin for the local merchants is a
reflection of the high initial transport cost, risk burden in
selling the product, possible product doterioration and the high

cost of vehicle maintenance and repairv.

In many developing countries, the introduction of a road
transport facility has resuvlted in the development and utilisation
of land previously inaccessible to man. Natural forest and
vegetation cover is removed and perhaps sold, wnad farmers put the
land into a cash cropping or livestock systeme. Two case studies
demonstrate this effect. A study of the 318 kilometre Littoral
Highway in El Salvador by Wilson et al. (19606) showed that in the
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post~construction period of the road there was a 90 per cent
increase in cotton output almost immediately. The road was
built with the specific objective of opening up new areas for
cultivation, although the planiiers h.d expected an increase in

food crops and cattle numbers rather than cotton production.

Fight years after the completion of the Cochamba-Santa
Cruz Highway in Bolivia, the output of sugar from the region was
ten times greater than the output at the time the rcad was
opened. Wilson (1966) notes, however, that some of the increased
output could be due to a temporary mining of the fertility of the
virgin soil as it was more cconomical to clear fresh land rather

than use fertilizer.

Road transport can also contribute to economic develcp-
ment if it leads to the establishment or expansion of industry in
the region. The industries may be associated with agriculture in
the area such as canning or processirg factories, rice mills, and
factories utilising natural resources or servicing industries for

a larger, nore diversified community.

Santos~Villaneuva (1958) conducted a socio-economnic
survey on several recently constructed rural roads in the Philli-
pines, each at least two VYilomeires in length linking villages to
main highways. Generally there were increases in farm prices
wherever roads were built, due to the ease of access to markets.
The volume of produce sold ir.reased and the reduced transportatiocn
costs resulted in an increase in farm incomes if the farmers
transported the products themselves, or gave increased profit to
merchants buying the products in the village. Land values
increased, reflecting the better production possibilities, and a

- number of small industries were established at the village level.

As Adler (1967) hus observed however, certain conditions
must be met before it can be said that a transportation investment
has stimulated economic development. These c-nditions can be

sunmarised as follows:

(a) The economic development would not have taken place in

any case without the transport investment.
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(b) The resources used in the new development would
otherwise have remained unused or been used less

productively.

(¢) The economic activity stimulated does not replace

activity which otherwise would have taken place.

Where transport investment does lead to increased
output and the above conditions are met, the net wvalue of the
additional output is the economic benefit. Care must be taken
to see that benefits are not credited to the road investment
when they should be credited to other factor changes, such as
improved techrology in the agricultural enterprises. 1fg
economic development can only be achieved by supplying several
of the 'essentials for devclopment' then the other requirements
must also be considered as part of the project.

"In terms of true development effect no magic has
occurred, nor was any expectedsses such development
potential as the road may have is latent and may be
realised only through the provision of supporting
investments in other sectors of the Guatemalan

economy: dirrigation, drainage, public health, power,
education and guided resettlement'". (Wilson et al., 1966)

This was the conclusion reached in a study of the
Atlanta Highway in Guaiemala, built primarily to provide competi-
tion for e monopolistic railwsy system. This study shows that
economic reasons are net the «uly Jjustification for constructing
a road. It should not be assumed that every road constructed
will be accompanied by increased output. Even where there is
considerable doubt as to the cconomic volue of a transport
investment, the non-economic factors can be of over-riding
importance. Social eand political considerations may justify the

construction of a road.

It is very difficult to place a monetary value on social
benefits, but nevertheless they may be very imrortant, and the
introduction of an improved transport facility to an area can
bring about widespread improvements to the community. Students
can attend school more easily, and teachers are more willing to

teach in remote arcas. Public healtl and welfare programs can
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be disseminated over a wider area with improved access to outlying
villages. There is also the opportunity for more frequent visits
from both government and non-government officials, thereby
multiplying the effectiveness of scarce personnel. The increased
opportunities for travel, less accidents, travel in greater
confort and reduction in the degree of isoclation are other

important factors.

Time-savings benefits may result from a road transport
investment. Savings in passenger travel time will only have a
monetary value when the 'saved time' is put to productive use.

For farmers in developing countries, transplanting and harvesting
are the busiest times of the year. During these periods they do
not travel often but casual labour can benefit from faster travel
which allows greater mobility. Long et al. (1963) suggest that
the alternative opportunities for a farmer's labour in a subsistence
economy are low, and hence poor roads only mean discomfort rather

than a reduced cash return.

Sanchai (1968) states that a lack of transportation in
Thailand has not been a major problem for farmers marketing their
goods in the past, because most had only a small surplus to sell.
Time savings in the transport of freight can be important,
particularly in the transportation of perishable products. The
importance of road transport increases with the quantity of

saleable produce and as time becomes more valuable.

In some countries the political justification for the
construction »f a road network assumes the highest priority.
Easier and faster military mobility, greater stability through the
maintenance of law and order, and the reduction of secessionist
and insurgency activities can be major objectives of a country's
planning sector, achievement coming about through better

'political contact'.
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3.7 The Role of Roads in Northeast Thailand

Fadat mransportation planning and nrogress in Northeast
Thailand

The Royal Thai Government has invested a large amount of
finance in the construction of a comprehensive road network
throughout Northeast Thailand. Figure 3.1 shows the extent of
this network in 1970. A United Nations (1971) bulletin records
that Thailand is one developing country that has published a long
verm development program with transport elements. The Government
is building up the program components on the basis of project by
project summations. There appears to be a two-vway planning

vrocess operating.

From the lower level upwards, there are proposals for
transport projects, and priorities are indicated with the estimated
costs and benefits, schedules of implementation and detailed
evaluations and Jjustifications. From the top downwards the
national transport requirements are specified, together with a
desired time sequence for economic and traffic growth, and balance
sheet statements of the material, human and financial resources
available. If these two phases can operate together then a

properly planned transport network should result.

The stimulation of agricultural development is the main
medium through which the Thai Government hopes to raise the level
of income of families in the Northeast region. Transportation
and irrigation projects are the major investments being undertaken

to achieve this aim.

In addition to the construction of major highways,
~5tention has been given to the construction of- feeder roads in
the Northeast, in order to accelerate agricultural development and
to provide security in remote areas.

"The feeder or provincial road construction program is
scheduled to continue during the third plan period

(1971-76). The two aspects of this program involve
road building based on both traffic criteria and also
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agricultural development and security factors.!
(Louis Berger Inc. et al., 1972)

In a planned feeder road construction program of 973 kilometres

during the third plan period,

146 km are justified using economic criteria

236 km are justified using security and economic criteria
391 km are justified primarily on the basis of security
165 km are to be built by the Khon Kaen Mechanical Centre

and 35 km are an international loan project.

The following table indicates the development which has

taken place in roading in the Northeast over the five year period,

1965-1970.

Table %.2: Length of Road Network in Northeast Thailand
in the Years 1965 and 1970 (Km)

Road Classification Length of Road (¥n)
1965 1970

(a) Thai Highways Department
(i) paved road 855 2806
(ii) unpaved roads 2033 3114
Total 3888 5920

(b) Non-Thai Highways Department
(i) unpaved roads 1000 3525

Source: Louis Berger Inc. et al., 1972.

Table 3.2 shows that the total length of paved and
unpaved roads doubled in the five year perioed. The Thai Highways
Department constructed mosi of the paved roads, while the unpaved

roads were part of rural community development projects.

Long et al. (1963) recognised the need for further
roading when they calculated that the length of road surface per
hectare of cultivated area in the Northeast, was considerably less

than for the whole Kingdom of Thailand, 1.18 as compared with
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1¢7% metres. The authors considered a desirable ratio of
between 15 and 18 metres per hectare of land cultivated, on the

basis of that prevailing in more developed couniries.

Be D Transportation studies completed in Northeast Thailand

The Hortheast region of Thailand has been the focus of
several planning investigations and many reports have been written
making recommendaations for increased development of the area.
Transportation studies, both feasibility and ‘ex pcste', have also
been conducted, either as separate entities or as part of over=-all

planning studies.

The 166 Kilometre Friendship Highway linking Saraburi
(Central Thailand) and Korat (Northeast Thuiland) was opened in
1959, Kasiraksa (1963) showed there were substantial increases
in the production of upland crops and vegetables in the region of
the road as compared with a selected reference areca in Nertheast

Thailand. There was a ready market for this produce ia Bangkok.

Patanapanich (1964) conducted a similar study for the
Fast=Vlest Highway in North-Central Thailand. The road alignment
passed through a dense forest area with great economic potential
but aside from timber production there was little increase in

agricultural ocutput.

In each of the two studies cited above there were
considerable ceductions in journey transport time and cost, with
approximately 80 percent of the total daily traffic being made up
of trucks and buses. Travel time for the Sarabiri to Korat
journey was reduced from eleven hours to three hours and the cost

reduced from three dollars (U.S.) to fifty cents.

WHilsor (1966) has criticised tl:iese two studies on the
grounds that no data was supplied as to the monetary value of the
increased output. Although the rainfall data for the study areas
and reference areas was similar, there was no description of the

relative population, geographical size, natural resources, Ireight
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rates, or the distribution of production according to type, in the
reference arcas. Thus the critic states it is difficult to
interpret the economic significance of the fact that over a Ifour
or five yecar period, the weight of production in the reference
arcas grew more slowly than in the areas affected by the highways.
The only conclusion that can be made is that there was an increase

in output associated with the expanded transport capacity.

In 1966 the Rescarch Division of USOM1 conducted an ‘ex
poste' cost-benefit study of three roads in North ard Northeast
Thailand. They wished to study the costs and effects of
«lternative road-moking efforts in order to maximise the value of

roadbuilding projects.

‘fable 3.3%: Data for Three Road Projects Studied by USOM

Read Region of | Length . Benefit/cost
location | Thailand km ratio
Chiengrai North 140 Quartzite-Laterite 0.75
Khon Kaen | Northeast 59 Bitumen 1.26
Surin Northeast 18 Laterite 0.78

Source: USOM, 1966.

Future costs and benefits were discounted at a rate of
12 per cent per year, a 15 per cent per year growthrate in traffic
was assumed, and consideration was only given to the first five
years of the iife of the road. Although only one of the roads
had a bencfit-cost ratio greater than 1.0, important benefits
could not be quantified. These benefits included improved
marketing, rcduced isolation, enhanced effectiveness of government
oificials, and the value of the major objectives of security and

road construction training.

1 USOM - United States Operations Mission = Thailand group of
USAID, an American Foreign Aid orpganisation.
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Village merchants stocked a wider range of goods but
stated that business declined because people travelled to the
larger market towns. As far as agricultural production and
income wa: concerned, 408 of the 611 farmer respondents reported
no change in the volume of crops and livestock raised for
consumption, and almost the same number noted no change in
agricultural sales. There was an increase in tae production of
fibre crops, but factors other than the new transport facility
operating in the area such as drought, disease, high feed prices
and low commercial prices for livestock did not allecw this effect

to be attributed to the roads.

Jittasatra (1967) studied the economic effects of a
major northeastern feeder road running between Khon Kaen and Yang
Talad.2 This road also passes through lMahasarakham Province but
does not connect with the Borabue-Buriram feeder road of the
present study. Time series changes in agricultural production,
forest prcduction and business activity were investigated. In
order to ensure that the environmental conditions in the reference
arca were similar to the study area, the author selected the
reference arca to be the larger geographical and political division
of which the study area was a member. The author reported the

following important conclusions.

(i) Travel time for the complete journey was reduced
by five hours with a 50 per cent reduction in

passenger fares.

(ii) fThere was a large increase in the production of
tl« fibre crop kenaf, output in the study area
increasing 7.9 times over the base year, while

in the reference area output increased 3.7 times.

(iii) Increased vegetable production occurred in the
study area although output from the reference

area fluctuated.

(iv) The number of pigs in the study area increased by

2 Refer to Figure 4.1 for the location of {this road.
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T
4,8 times in one ampher” and itwo times in the
other ampher over the period 1962-1666.,  For
the reference arca, the number of head declined

over the same five year period.

(v) Production of non-teok timber increased 8.7 times
in the period 1962-66, while production in the
refercnce area actually decreased over this

period.

(vi) Commercial shons and small business establishments
increased in number at a rate of about 20 per cent
per ycar in the study area. The merchants ctocked

a wider variety and greater volume of produce.

(vii) Social beneiits included the development of more

prinary schools and health centres in the region.

Unfortunately this study relies heavily on statistical
data collected at both the fmpher and Provincial level, It has
been this author's experience that this information is not well
documented, particularly in the case of agricultural statistical

data.

A similar study conducted by Virulhakul (1970) investi-
gated the economic effects of the Korat - NongKhai »Lghway.
This highway is an extension of the Friendship Highway studied by
Kasiraksa (1963) and referred to earlier in this section. The
only significant agricultural development observed in this study
was a substantial increase in the output of the fibre crop, kenaf.
There was no effect on rice or vegetable production. Social
benefits and commecrcial developmnent followed o similar pattern,
but were more pronounced than those observed in the Khon-Kaen -

Yang Talad studye.

3 Ampher: a political subdivision of a province (changwat);
the English equivalent is district.

I  Refer to Figure 3.1 for the location of this road.
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3¢t Tae Economic Svccess of Transport Investment Frojects

A revievw of various ‘'ex poste'! studice conducted in
developing countries throughout the world indicates that the
effect of an investment in terms of iis centribution to the
economic developuent of a region mey range from spectacular to non-
significant. Some investments are made with ithe full realisation
that they will not have a developmental effect. These
investments may be justified politically or have a social-welfare

valuec.

However, there are investments made with the expectation
that they will have = strong developmeutal effect. Wilson (1966)
has suggested that the creation of economic opportunity, and the
response to this opportunity, are two factors which dctermine
subsequent economic development in the post-construction period
of a highway. The crecation of economic opportunity is dependent
upon the relationship between the resource base and the transport
sector. The resource base for agricultural production consists
of the natural physical and climatic factors together with an
adequate supply of capital and labour to engage in a particular
agricultural enterprise. From the studies revicwed, it can be
secn that conditions for agricultural develcpment do exist in some
places and where transportation is a limiting fautcr the construc-

tion of ronds creates economic opportunity.

Three situations can be recognised in describing the
results of a response to economic opportunity. The first is a
short~term response when the natural vegetation cover or natural
resources are removed from the land. The selling of trees for
timber is a common short term response. The Last-West Highway
study in Thailand describes this situation, when the author found
that timber production was the only agricultural precduct to increase
in output. The author of the Bolivian study warned that the
increcased agricultural output in that region was mainly a result
of the natural fertility of the soil and yields would fall once

this fertility was removed.



35

Sustained economic growth, the second possibility,
requires that corvective action be taken for the removal of
natural resources. This means that the area concerned must be
capable of giving a relturn to the cntrepreneur, sufficient to
reward him for his ainputs. In a developing region this usually
requires that the land be capable of producing both the subsistence
crops the farmer has Leen accustomed to growing, and also
alternative cropping or livestock enterprises from which an income
can be gained. The movement from a subsistence agriculture to
commercial agriculture is a gradual process, and villagers are
not likely to settle in an arca which may have economic polential
for cash crops but is not suited to crops such as rice, required

for home consumption.

The third result which has been reported is o lack of
response to the economic opportunity created. Wilson has
suggested that a positive response to a new transport capacity
will occur if the villagers are aware of the transport potential.,
they have available finance, and the magnitude of possible
benefits are greater than those from alternative investments.
Lack of awareness of the potential of an area is not usually a
major problem. In the case of the El Salvador ilighway the
planning economists had anticipated increased production of food
crops and livestock but the biggest development vhich took place
was in cotton production, The farmers quickly learned of the

potential for this crop.

It may be necessary to provide financial assistance to
villagers if a substantial outlay is required before any revenue
can be obtainecd. In a developing region, where a high proportion
of the population are engaged in agriculture, there are few
opportunities for alternative investment. However, the incentive
for the farmer to increase production will be reducecd if he does
not receive his expected share of the benefits. This situation
can arise if land~owners increase the reant on land, money-lenders
charge excessive interest rates, or the benefits pass to middle-~men

in the marketing processe.

As losher (1966) has indicated, transportation is only
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one of a number of components necessary bcfore agricultural
development will take place. If developuent does not eventuate
to the level anticipated following the construction of a road, it
is likely that one of these other essential components is lacking.
If the expected benefits do arise, the project can be considered
successful because a major obstacle to development has been
recognised by those responsible for planning,; and the situation
rectified. Continued economic growth requires a change in
attitude of the majority of the population from producing for

subsistence, to production for sale.

3¢5 Summary

This chapter has outlined the methodology and linitations
of techniques used in the economic evaluation of road transporta-
tion projects. The role of transport as part of the infra-
structure in developing countries and the fact that social and
political considerations may justify a project that cannot be

recommended on economic grounds has been described.

The Thai Government has recognised that transportation
has an important function in helping to improve tlhe cconcmic
welfare of the population in Northeast Thailand. Lconomic studies
conducted in this region to evaluate the impact of road p:‘ojects
have recorded fare and freight cost reductions, large increases in
the number of vehicles, and increased agricultural output when the
study area was compared with a reference area not affected by that

projecte

An attempt has been made to evaluate the reasons why some
road projects cen be considered economically successful while others
appear to have had little or no impact on their immediate environment.
Projects which create economic opportunity, and a population with
the motivation to respond both technically and economically to this
opportunity, are the key factors which determine a project's

success in promoting cconomic development in a recgione
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PROCEDURE AND METHOD OF STUDY

"My ovn methodological. frustrutions centre on the
rather elementary problem of getting reliable data in
a peasant setting. Publiched materials very rarely
and casually, if ever, mention the difficulties
encountered in actual rescarch cperation. L would
like to see detailed documentation on the dynamics of
interviewing, the whole process of identifying and
finding the respondent, motivating him to answer so=-
called silly questions and finally concluding the
interview in such a way that another rescarcher nay
find the respondent more receptive." (Castillo, 1969)

A lack of statistical data has already been menticned as

a major limitation for research workers in a developing country.
The available information must be treated with caution, and it is
often necessary to supplement it with data cbtained from original
resecarche. Original data required for this study was obtained from
four sources of investigation, viz.

Te Agricultural pilot survey

2. Farmer case studies

e Land classification survey

Lk, Road traffic surveys.
This chapter outlines the collection of the information isvom these
sources and the various problems and precautions taken to ensure

accuracy in the data obtained.

k,1 Apricultural Pilot Survey

Lo1.1 The purpose of the pilot study

Agricultural data is essential if the developmental
effects of a road are to be measured. Because of a lack of

reliable basic agricultural statistics for the region in the
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immediate vicinity of the Thai-New Zealand feeder road, it was
necessary to conduct an agricultural survey amcng local villagers.

This survey had thrce major functions which can be listed as:

(a) To enable the suthor to learn about the agricultural,
social and cultural activities among villagers in the

vicinity of the Thai-New Zealand feeder road.

(b) To obtain information from the villagers on the

subjective value of the sealed road to them.

(c) To locate farmers who were progressive end clearly

deriving benefits from the presence of a sealed road.

L,1.,2 Tdentification of the research worker

Obtaining statistical data can be difficult when the
research worker is not familiar with the lecal lanzuage and
customs. The Northeastern farmer is reluctant to disclose
information tec strangers. In addition to the insurgency problem,
the villager is afraid that any information he supplies may be
used to his disadvantage at some time in the future.

n,,, the farmers' traditional strong reluctance, based
on general fear of officials end of taxes, to report
their full holdings or their entire harvest to annuii
agricultural surveys. Land taxes are very low in
Thailand ... but farmers remain suspicious because they
have from time to time been obliged to pay informal fees
to officials to get official business done. At suvch

times farmers do not wish to be on record as wealthy
landowners." (Tngersoll, 1969)

Unless the identity and integrity of tke research worker
is firmly established, the reliability of the informztion obtained
in an interview is questionable. Prior to the gathering of any
information, letters of introduction were taken from the Dean of

Agriculture, Khon Kaen University to the Governors of Changwat1

1 Changwat: a political subdivision of the Kingdom of Thailand.
The English equivalent is province.
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Mzhasarskhom and Changwai Buriram. These letters provided
information about the researcher. the nature of his research and
a request for every possible assistance ©o be given. The
following chain process of communication operated whereby the

rescarcher received an introduction to the villagers:

Puyaiban3 of

Governor of | Letter of . o Letter of =
Province _9introductionmaha* Atplier _9introduction )e:;hA:;ii:ge

Although this line of communication appears somewhat cumbersome and
inefficient, it must be adopted by a research worker. The last
link in the chain must be satisfled that any instruction has the
knowledge of each of his immediate superiors before he will take
action. Before the pilot survey began the author, together with
his translator, did venture into one village without an introductory
letler and asked the Puyaiban several questions. There was an
uneasy feeling among the large crowd which had gathered and even=-
tually one elderly village lady asked if the vieitors were
communists. From the crowd reaction she wasn't alone in her

thoughtse.

Le1e3 Materials used for the pilot survey

A Khon Kaen University student from the agricul‘ure
faculty was enpleyed as a translator throughout the pericd of the
pilot survey. In addition to his excellent ability in speaking
English, he was born in Northeast Thailand and was therefore fluent
in the local dialect. This is a very important requirement for

any research worker conducting an investigation in this region.

Throughout the Kingdom of Thailand there ar: several
language dialzcts but Central Thai is the official language.

2 Nai Ampher: the chief official government administrator of an
ampher (district) in Thailand.

3 Puyaiban: the elected leader of a villagc.
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Most Government officiale and merchants cpsax Central Thai but
the villagers in the Northeast Region speck a number of dialccts
known as Isan to Central Thai spezkers and Iuo to the villagers
thenmselves. The dialects are closely related to those spoken iw

Laose

h
Two guideline questionnaires were prepared,{ The first
was designed to obtain information from the Puyaiban concerning
statistics for the village as a whole. It was designed to collect

information in each of the following broad categories:

1. Village location

2. Population data

3. Village farmland statistics

L, Village amenities

Se Transportation

6. Extencion and market information availability
7 Innovations

8. The subjective value of the new road to the villagc.

The second questionnaire was structured for individual village

respondents and included information in the broad categories:

1. Household information

2e Crop production statistics
S Crop cultivation practices
k., Farm labour employment

L Livestock data

6. TFarm equipment schedule

Te Transport and marketing

8. Extension and credit availability.

The questionnaires were used as a guideline only, and the inter-
views were conducted on an informal discussion basis. This
allowed exploration to a greater depth in the case of very keen
respondents. The translator had a clear understanding of the
meaning of each question prior to the undertaking of the pilot

SUrveye

4 The questionnaires are provided in Appendix Six.
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hoiok Village selection

A nmap showing the location of villages adjacent to the
Borabue=~Burivan highway wes obtained from tbhe Thai Highways
Departmente. Selection of ihe villages toolr place in each ampher
office in consultation with the Nai Ampaer. In maoking the

selections the author took the following factors intc consideration:

(a) The villages had to be within walking distance of the
Thai-New Zealand feeder road as the researcher usually
had no transport, other than public bus transpert alcng
the road. All villages selected were within two

kilometres of the road.

(b) \Vhere possible, 1t was considered desirable to select
some villages close to the ampher commercizl centre
and other villages about 15-20 kilometres from a
conmercial centre. From a marketing viewpoint,
villagers far from a market centre have additional
incentives for increased agricultural production

where transportation was previously a limiting factor.

(¢) At the northern end of the road (Borabue) the village
population is predominantly of Laotian origin. However
at the southern end of the road (Buriram) the people are
of Cambodian descent. It was therefore necessary to

visit villages of both ethnic groups.

The author discussed these considerations with each Nai
Ampher and requested him to supply letters of introduction ilo
village leaders in two villages approximately five kilometres from
the commercial centre, and two villages 15-20 kilometres from the
commercial centre. Although introductory letters were obtained
for sixteen villages, interviews were conducted in only nine
villagese. It was difficult to obtain reliable information from
the predominantly Cambodian villages because of dialect differences.
The author considered it preferable to conduct more interviews in
the villages where he received the greatest co-operation. The

location of the villages is shown on Figure h.1.
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LOCATION NMAP OF VILILAGES STUDIED
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hi%eB Within villorc sample selection and interview tachnique

The author beslieved that villege people would not
understand the theory undeorlying randoum sampling methods. Rather
they would regard such a method of choosing respondents as being
selective and immediately become suspicious of the researcher's
motive in asking gquestionse. Thus a purposive sampling procedure
was adopted. The sample of respondents interviewed in each
village is made up of those villagers who were available and
willing to be interviewed when the researcher travelled to that
particular village. The interviews were conducted over a period
of eight weeks in April and May 1972. On the first visit to any
village the translator and researcher were accompanied by a
representative from the Ampher office, usually the agriculture
officer. While many government officials are regarded with a
nixture of awe and suspicion, these officials did appear to be very
welcome in the villages and their presence helped to introducze the

researcher and his aims.

Upon arrival in a village the author anrd translator
proceeded to the Puyaiban's household. The author was the subject
of much curiosity on the part of the villagers, and little
information could be obtained on the first visit. G.aeral
discussion about New Zealand, the road construction project,
impressions of Thailand and the eating of local village food, all
had an important role in gaining acceptance by, and the ccnfidence
of, village people. A willingness to try and practise some local
customs and adapt to local conditions are necessary when conrducting
research in this type of community. Attempts at speaking the
native language, the consumption of food in a typical village diet,
and living and sleeping in the villagers'! houses are three

particular efforts that do not pass unncticed.

The general village interview usually took place on the
second visit to the village. Although this interview took place
at the Puyaiban's house and he was the chief spolesman, information
and opinions were offered-by other villagers and often a joint

decision would be made. School-teachers, locel village merchants
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and the district agriculture officers &lso previded background

information at this tine.

The Puyaiban was the first respondent to an individual
farmer questionnaire. A similar procedure was adopied in
administering the two questionnaires. The researcher instructed
the translator to ask the respondent a question from the guide-
line questionnaire. Depending on the respondentts answer, further
questions would be asked concerning the same topic or the researcher
would move onto the next question. The respondent'!s answers were
given by the translator and recorded in English by the researchere.
WWhere difficulties arose in translation the replies were recorded
in the Thai language by the translator and translated at a later
dates

Other villagers were interviewed either in thec Puyaiban's
house or in the wvillager's own house. The Puyaiban was usually
present at all the interviews. This was helpful in infcruing
other villagers about the purpose of the visit and refreshing the
memory of the villager when statistical data was required. The
Northeastern farmer does not keep records of farm inputs and
outputs. Measurementis are subjective in many instances. Rice
yields are in terms of baskets, kenaf yields in bundles, while
frequently villagers do not know accurately the cwca of land they
are farming. Recent events can be recalled easily, but it is the
author's firm belief that accurate statistical informatici cannot

be obtained for more than one previous harvesting season.

Each interview occupied at least two hours end very ofte:
the discussions tcok considerably longer than this. Interviews
were terminated when the respoandent appeared to become weary or
bored. Where the information gathered was incomplete, the
situation was rectified on subsequent visits. The researcher
spoke with some families several times particularly on the
occasions when he stayed overnight in & village. It should be
mentioned however that the villagers were very willing to provide
the information. New Zealand is favourably known and the

villagers clearly appreciate a sealed highway accesse.
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Collective infevmation in the general village
questionnaires was obtained for zll nine villages visited.
Individual household questionnaires were administered in five

villages «s shown in Table 4.1,

Table 4.1: The Percentage Somple for the Pilot

Agricultural Survey

Total number of Number of %

Village name houscholds in | householde ShEle
village interviewed a2p
Ban Kor 97 23 2k
Ban Koke Yai 78 ok 21
Ban Dong Yai 98 27 28
Ban Na Si Nuan 146 31 21
Ban Don Tieu 158 18 11

Individual interviews were not carried out in the four southern
villages largely because of language difficulties. Vhen efforts
were made to interview these farmers, they frequently taliced
amecngst themselves in a Cambodian dialect. Neither the researcher
nor translator were familiar with this language and there was some
doubt as to the reliability of the data. Hovever, it is
cozsidered that sufficient information has been gathered to provide
a broad knowledge of the agriculture in the regiou through which
the road travels. The data obtained from the pilot agricultural

csurvey is prusented in Chapter Five.

L,2 Farmer Case Studies

A prelimirary tabulation and analysis of the data from
the agricuitural pilot survey revealed that few farmers were
engaged in a commercial multi-enterprise farm system. The typical

farmer was growing rice, a few vegetables for home consumption and
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kept a buffalo, pig and chickens. However, there weie a few
farmers who were commercially minded. The anthor selected eight
case study farnmers from the village nearest to the rcadhead, Ban
Kor. Lach of the farmere vas cagaging in at least one enterprise
c¢ther than rice. These farmers were visited every three to four
weeks throughout the year and records kept of physical and financial
data. he case study farmers were selected from farmers in Ban

Kor for a number of reasons:

(1) This was the only village where the author located several
farmers engaging in a number of commercial enterprises

other than rice production.

(2) Tne farmers were close to a market centre (Borabue) and
thus are frequently exposed to farm and household inputs.
Consequently there is stronger motivation to obtain

additional income for the purchase of goods.

(3) The District Agriculture Officer had been active in this
village and had endeavoured to encourage some farmers to
engage in other enterprises. His advice wvas well

received in this village.

(4) The farmers could obtain 'off farm' work in the dry
season. There were a number of salt producing factories
nearby. Although the work was hard snd the pay small,
this was an opportunity which villagers further along the

road did not have.

(5) There hid been a co-operative movement in the village for
about fourteen years. A number of farmers had joined
recently in order to purchase fertilizer at a lower price.
Some of the other villages had co-operative mevements

also, in various states of activity.

(6) Tihe author received cconsiderable co~operation from the
Puyaiban and villagers of Ban Kor. This was considered

important where many repeat visits were to be made.
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The case farm approach permits the otudy of a few
selected farms in detail. In selecting these farmers the author
hoped he would be able to obtain accurate data for a small number
of farms for cne complete yoar. This information was to be usedl
in the estimation of ftlie potentieal benefits That would arise from
the feeder rosd, should meore villagers engage in a diversified

egriculture.

Unfortunately in 1972, the year of the study, there was
a severe drought throughout Northcast Thailand and many agricultural
crops could not be planted. Few Tarmers were able to plant kenaf
because the first monsoon rains arrived late in the sewson and
farmers had to plougl lowland for the rice seedbeds. There was
not enough time to pleugh the upland areas for kenaf planting.
The rice seed germinated in the ceedbeds but the seedlings died
from a lack of water. None of the case study farmers harvested
a rice crop. Thus it was not possible to obtain additionel yield
data for agricultural crops. However, any agricultural business
which took place throughout the year was recorded eand the return
visits made it possible to check the information these farmers

had supplied for the 1971 cropping year in the pilot survey.

During this period the author also conducted a small
experiment in the village of Ban Kor. At an ASPAC "vod and
Fertilizer Technology Centre seminar held in Thailand in August
1972 it was suggested that the feed supply for livestock in North-
east Thailand could be increased through the introduction of a

legune. A supply of Townsville stylo (Stylosanthes humilis)

legume seed was obtained from Khon Kaen University and planied on
trial sites of uncultivated upland soil and also on lowland

paddy bunds.5

The objective of this experiment in relation to the
present study was to observe the reaction of the wvillagers to a new
idea, the plenting of pasture seed without prior cultivation of a

seedbed. Information was collected from the cace study farmers

5 The results of this experiment have been published in ASPAC Food
and Fertilizer Technology Centre Newsletter Nuuber 17, May 1973.
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when the experimertal plots were visited tc check on the progress
of the legume secdlings. It was thus possible to obtain informa-
tion from the case study farmers on a casual basis in the course
of conversations about the growth of the seedlings. The interest
of the villagers in this experiment heiped in the acceptance of
the author by the villagers, when return visits were made to the

village.

4.3 Tand Classification Survey

A comparison of land utilisation in the pre~ and post-
investment phases of a project can help in the measurement of the
agricultural development which hus taken place. If aerial
photographs of tne region at these two points in time are available,
they can be compared and land use changes can be measured. A
knowledge of the requirements of various agricultural enterprises,
together with yield and price data will enable the agricultural

development to be calculated in monetary terms.

Aerial photographs depicting land utilisation along the
Thai-New Zealand feeder road were not available to the author.
A cadastral map prepared by the Thai Highways Depariment in 1965
showed the precposed alignment of the road on a kilometre by kilc-
metre basis. The map showed the utilisation of the lanc through
which the proposed road would pass and the route in relation to
existing sections of dirt and laterite cart tracks. This informa-
tion has been used to help describe the pre-investment utilisation

of land in a defined =one of influence alongside the new road.

During the period 28th February to 2nd !March, 1973 the
author and a student from Kohn {aen University travelled along
the Thai-New Zealand feeder road and recorded the land utilisation
in a one kilometre band on each side of the road, kilometre by

kilometre, according to the following classification:

(1) Lowland (rice growing land)
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(2) Uplend cropping land vhich had bees cropped in the

previoms ove Oor tWwo LEea8ONG.

(3) Upland cropping land vhich had been cropped previously

but at that time was covered with re-giowth vegelation.

(4) TForest and scrub areas which had never been cultivated.

The method used to classify the land was to drive along between
each consecutive pair of kilometre marker posts and observe the
land utilisation on one side of the road only. After stopping
the car, the percentage utilisation was recorded on a ccale

between O and 100 pe~ cent for each category. For example:

Road Section: Kilometre 81 to kilometre 32
Rice growing land: 25%

Upland cultivated at present: 75%

Upland not cultivated at present: O

Forest land: O

Land utilisation on the opposite side of the rozd was
recorded on the return journey. At the same time as the land
classification took place, observations were made on fruit and
vegetable cultivation, roadside shops, health certw:s and branch
roads from the Thai-llew Zealand feeder road. It is recognised
that a subjective measurement such as this can not be as accurate
as an aerial photograph. WVhether 50 or 75 per cent of & square
kilometre is rice growing land is sometimes difficult to assess
but checks on some sections at a later date indicated consistency
in the recorded observationse. Information from the cadastral
map and the land classification survey is presented in
Appendix Three, Table A3.1.
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L.y Road Traffic Surveys

In order to iuvestipgate the extent of usage of the Thai-
New Zealund feeder road, two traffic surveys were undertaken.
"hile counting vehicles may ceem a very simple process, it is
difficult to obtain accurate figures for a low cost. Manual
counting is necessary where information is required as to type of
vehicle, the type of goods carried, occupancy rates and origin
and destination patterns, but this method of collecting data is
expensive. The author did not have sufficient Tunds to enable
a comprehensive traffic svrvey which would collect data on
different days of the week and in the various seasons of the
year. The only other traffic information available was the
result of a survey conducted by New Zealand engincers on
29 September and 2 October 1971« This information, together
with the data collected by the author has been used to ectimate

the road-user-savings of the road.

The first traffic survey collected inforuation over a
full twenty-four hour period beginning at 6.30 p.m. on 24th
October 1972. The author and four students from Khon Kaen
Universiiy, working in shifts, recorded the number of vehicles in
various classes moving in cach direction of the rcad, at hourly
intervals. The count was made three kilcmetres from Borabue but
it was not pcssible to stop vehicles and request origin and
destination information. Hence it was only possitle to record
that the vehicles were travelling on the section of road between
Borabue and Wapipathum, although passenger buses show the origin

and destination of the bus on the front of the vehicle.

The second traffic survey was conducted by the author
and two students from Ihon Kaen University during the period 6th
to 9th March 1973, working beiween the hours of 6,30 a.m. and
6430 pem. each day. Table 4.2 shows the location and dates on

which observations were made on the various road sections.
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Table h.2: Location and date of Observation of Roed Sections

in the Second Road Traffic Survey

Date %ilcm?tre Road scction observed
ocation
Satuk = Buriramnm
fa 10k
6th March, 1973 Satuk = Phyakaphum Phisai
. . Phyakaphum Phisai - Satuk
! Z
7th March, 1375 76 Phyakephum Phisci - Wapipathum
Borabue = Wapipathum
LE | 7z
8th Harch, 1973 3 Mahasarakhom - Vapipathum
9th March, 1973 1 RBorabue - \lepipathum

The location sites for the traffic counts permitted
observations on some road sections for two consecutive days.
Separate counts were made in each direction for 2ll road s<ctions.
A copy of the traffic survey collection form, together with
tabulated data obtained from the surveys is provided in Appendix

Four.

he5 Summary

This chapter has described the methods used by the
author to obtain information about the agricultural produ:tion and
traffic usage along the Thai~New Zealand feeder road. The
importance eof villager acceptance of the research worker has been
stressed. Successful data collection from villagers practising a
subgistent or semi-sursistent agriculture, requires that a research
worker both respects and adapts to the customs of the local
population. A conpromise must be made between 'desirable' and
availeble information with respect to resources and thLe reliability
of the information that can be obtained. This mecans that some
techniques used to obtain data in an advanced economy, for example
formal questionnaires and statistical sampling, may not be approp-’
riate in a devecloping economny. These factors have been recognised
in selecting the methods that were used to collect information for

this study.
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Chapter Tive

AGRICULTURAL ENTERPRISES IN THE REGICN OF THE
THAT=-NEW ZEALAND FEEDER ROAD

561 The Setting of a Typical Northeastern Village
D

Although Northeastern villages differ greatly in size,
both in terms of land area and the number of households, and the
populations may have o different cultural heritage and customs,
there are a number of Icatures which can conveniently be used to

describe a typical village.

5¢161 Land areas

Generally the landscape can be divided into three regions.
There will always be a housing area. The houses are grouped close
together on a high piece of land and nearby the village temple and
housing for the monks can be found. A primary school may also be
located in this arca. Frequently there are small garden areas
and trees sucl as banana, papaya, kapok, coconut and other palm

trees grow near the houses and in the temple grounds.

Almost every houschold in the village will own lowland
for rice production. The paddy plots are usually located adjacent
to each other with no obvious boundaries, but every farmer knows
his own plots. The third arca of the village is describea as the
upland area, that is tke iand which has not been formed into
paddies for ricec production. The land cannot be cul*ivated for
rice because z2ither it is toco high or else the terrain sloupes to
such an extent that it is difficult to retain water, even within
paddy bunds. This land may be part of a shifting cultivation,
wvhereby the land is cultivated for about four years after which

time the natural fertility is exhausted. The land reverts to
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secondary regrowth for three or four years when planting is

resumed.

Toble 5.1 shows the variati-n between the average land
area and land type owncd vy households in the villages surveyed.
Yost of the land in Ban Na Si Nuan and Ban Don Tieu was suitable
for rice cultivation and hence there was comparatively little

upland crop cultivation in these villages.

Table 5.1: Averapge Arca_of Paddy land and Uplend Owned by

Househeolds in the Survey Sample in 1972. (rai)

Netie of Number of Lverapge area Average area
s houscholds in of paddy land of upland
village - < <

the samyle (rai) (rai)
Ban Kor 23 354 10.3
Ban Koke Yai 24 23.2 3.6
Ban Dong Yai 27 25.6 8.7
Ban Na Si Nuan 31 34, 2 1.4
Ban Don Tieu 18 1"5.0 2.8

5l el Housing

A typical village house is raised above the ground on
stilts and constructed in wood with an iron roof, although poorer
families may have thatched walls cr a t.atched roof. Beneath the
house there are pens in which cattle and buffalo are housed during
the night. Chickens and pigs may also be kept in pens beneath
the house, or underneath the rice storage house adjacent to the
livaing quarters. Unless +“ha village is very close to the ampher
township there will be no electricity. Parafin lamps are a
source of light and ccoking is done on small cliarcoal burners.

In response to health education programmes, nowadays more households

are building toilcts than previously.
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The basic family unit is the fathexr, mother and unmarried
offspring. However, within any particuler houschold there will
often be a number of relatives living as dependent family memberse.
These may be parents of the husband or wife, married children who
nay also have families of their own, or merely family friends.

The period for which this extended family may live together may be
only a few months or indefinitely. In this study the word family
is synonomous with houcehold. If a group ol people, specified

as dependent relatives work the same fields and take food together
with the nuclear family then, even though they may not live in the

same house, they are considered as one household.
L | it

Table 5.2: Distribution, Ly Size, of Households in the

Survey Sample (1972)

Numbexr in houschold
Village

1 2 3 & 5 6 7 8 9 10 Over Mean
10 size
Ban Kor - 1 - 1 5 9 7 5 - 2 1 5.6
Ban Koke Yai - - 1 2 3 & 3 2 3 2 b 2.5
Ban Dong Yai - = P 2 2 5 7 3 3 -~ 3 7.0
Ban Na Si Nuani{ - = 1 2 1 3 9 7 2 3 3 2.5
Ban Don Tieu - e o= 1 L 3 1 L1 L - P2
Total - 1 L 8 15 16 27 21 9 11 11 7.0

Table 5.2 shows the distributicn of households by size,
in each of the villages surveyed in 1972. An average household
in the survey sample had seven members. The age distribution of

houschold members was not obtained.

A child's education begine when he is seven years old.
According to the most rccent governuent instructions, education is
compulsory for seven years but because of the shortage of teachers
many village children are only receiving four years, the period

stipulated previouslye.
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Acide frow children studying irn school and people too

old for work in the fields, every member of the household can be

considered a permanent labour unit and each will have work to do,

depending on the time of the year.

labour in the village families surveyed.

Teble 5.5 shows the available

This datz was obtained

in response to a guestion about the number of persons in the

household able to work, such as assisting with transplanting or

harvesting during the rice seacon.

Table 5.3:

Household Labour Availability in the

Survey Sample (1972)

Number of Total number Hugzzinzl %
Village households of persons ci ableuof labour
interviewed | in sample o availability
working

Ban Kor 23 129 81 £3

Ban Koke Yai 2k 181 96 53

Ban Dong Yai 27 189 100 52

Ban Na Si Nuan 21 234 142 €0

Ban Don Tieu 18 130 75 58

Tabls 5.3 shows that approximately 60 per cent of the
total population can be regarded as the labour~force. Hr:rever,
peak labour requircments may result in young children also making

a contribution.

The women of the household prepare food which is ecaten
The

diet is supplemented by vegetables, eggs, meat, fish and insects

three times a day, rice forming the main part of every meal.

although all of these may be in short supply, particularly during
the dry season. Meat is generally only eaten on special occasions.
However, the health of the children in the villages appeared to be
good with few cases of obvious malnutrition. During the rice
season the women do the transplanting and assist with harvesting
the crop. Other occupations include weaving both silk and cotton

cloth, feeding chickens and swine, and shopping at the market.



She

The men carry out activities such as cultivation of the fields,
fishing, house ard equipment vepairs and village temple maintcnance.
Younger c¢hildren have the responsibility of taking care of the
cattle and buffalo while they grozc throughout the day. Usually
the young women and sometimes the young aen too, czrry water

from either the public wells or ponds for household use.

The villcge temple is the focal point of the village and
receives the support of every household. Money is given for
temple festivals and repaire while each day housecholds provide a
portion of food for the monks. Buddhict ceremonics play an
important role in a villager's life. There are ceremonies
associated with agricultural production, the dedication of new
buildings and family welfare, in addition to the important festivals
such as weddings, funerals and ordination. It is usual for every
Buddhist male to spend a period as a monk, often soon efter his
20th birthday when he may enter the temple as a monk for ¢ peried
of three months. This can be a very expensive cerecmcny for a

household, 1000 baht being a common zmount.

Selolt Annual reinfall and work cycle

Figure 5.1 shows monthly rainfall patterns recorded at
the Borabue District Centre. The rainfall cyclie cun be Vlvided
into three seasons, viz cold, hot and wet season. During Cthe
months Noveuber Lo January, the temperatures are cooler and there
is almost no rain at this time. The hot season follcws from
February to April, an¢ again the rainfall is light. The cold and
hot season months are frequently called the dry season months.
Monsoon rains in lMay mark the beginning of a six month rainy season,

the period when most of the cropping takes place.

From Figure 5.1 it is difficult to understand why 1972
was a drought year when comparing the rainfall pattern to that of
1971, a more normal year. The daily distribution of the rainfall
within the months of iMay to July is important. In 1972 the
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villagers planted theilr seedbed rice in April following the rains
in March. However, the rainfall in both April and May was below
average and the heavy rainfall in June fell over a few days in the
latter part of the month. As a concequence the seedling rice
plants had cither already died or becowe stuuted and vasuitable for

transplanting.

Figure 5.2 shows the annnal cropping cycle. The plantiug
date of the rice crop depends upon the onset of the wet season
which in turn affects th~ other farming operations. Each year the
farmer would plan to first plough the land for the seedbed pice
and then the upland for kenaf. He would then continuc with the
ploughing of thg paday land. However, if the rains come late in
the year, the pressure of work for the rice cirop may be so great
that he must forego an upland crop. There may be insaefficient
labour, or animals to do all the ploughing. In a season when the
rains do fall late in the year there could be & place for jloughing

with a tractor.

While there appears to be an evenly spread workload
throughout the year, it should be noted that for many houscholds,
rice production is the sole enterprise. Labour requirements are
at a peak during transplanting and harvesting. Aside from these
periods the housckold members, particularly the m2les, may have

little to do other than fishing in the paddy fields and pondse.

During the post~harvest dry season the farmers cngage
in household repair work, and temple construction and maintenance.
Members of some households may travel to other provinces, parti-
cularly Bangkok, secking employment in cccupations such as
building constructiorn and weaving. Table S.4 shows the extent

of dry season employment among villagersin the survey sample.
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ToLle 5.4t Diy-season Employment of Houceliold Members

in the Survey Sampnle (1972)

No. of households Number of Ho. of members
. with members menbers returning for the
iiage obtaining dry undertoking |rice production
| season work dry season work season
Ban Kor > 'y 8
Ban Koke Yai 9 45 15
Ban Dong Yai 10 18 11
Ban Na Si Nuan 15 24 17
Ban Don Tieu 6 8 8

While the percentage of the total village workforce
seeking dry season employment is small, from this survey it appears
that in most villages approximately one third of the housei.clds had
at least one nember engaged in this work. The author formed the
impression that this practice is increasing in popul~rity as more
workers return to the villagcs with additional finance. The amount
of money the worker provided for the family was extremely variable,
amounts ranging between 500 and 1500 baht depending on the naturc
of the work.

5.2 Rice Production

The cultivation of rice is the most important enterprise
for almost every village family. Rice forms the major part of
every meal, is fregnently the only produce sold for income, and may
be the only crop that is cultivated. In any particuler year the
size of the rice-crop will determine whether a family can support
the continued education of a child, the ability to purchase ncw
goods and maintain existing assetes, and the spiritual well-being

of the family.
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Two types of rice are grown in Northeast Thailand.
People of Laotiaz ancestry generally cultivete and eat glutinous
rice, commonly known as sticky rice. The sticky nature of the
cooked grains is due to the constituent carbohydrates in the
endosperme. Compared with other rice types, glutinous rice is
usualiy of pobrer quality, with a lower protein but higher
carbohydrate content. People who are of Thai, Chinesc and
Cambodian extraction consume non-glutinous rice, which is the rice
familiar to New Zeslanders, White rice commands a higher price
than glutinous rice except in times when the latter is in short
supplye The mnarket for white rice both within Thailard and for
export, is very much greater than that of glutinous rice which is
largely restricted to the North and Northeast regions. Table 5.5
shows the number of households in the survey sample gr-owing

glutinous, non-glutinous or both types of rice.

Table 5.5: Type of Rice Grown by louseholds in the

Survey Sample in the 1971 Season

Number of Num?ef Num?er Number
Village households gr:x_vmas gr;"”t’?g growing
interviewed | &+1viRoU NOR=E ULLNOUS | yoth types
rice rice
Ban Kor 23 21 7 7
Ban Koke Yaoi ok 2k kL L
Ban Dong Yai 27 27 9 9
Ban Na Si Nuan 31 31 15 15
Ban Don Tien 18 18 9 9
}

Only two farmers from the total sample surveyed, were
not growing their own rice. These two men each owneZ upland but
not paddy lard and thus purchased all the rice they reguired.
There was a higher proportion of farmers growing non-glutinous
rice in the southern-most villages surveyed where more of the
population are of Cambodian origin. However, all farmers growing

this type of rice also grew glutinous rice, reflecting a dietary
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preference and an awareness of the higlier price margin for non-

glutinous rice whea sold.

5¢261 So0il preparation

Ploughing of the land for rice production begins early
in the wet season (April/May) as soon as the soil is sufficiently
soft. In every village visited, ploughing was done by buffalo and
there was no farm mechanisation. Rice is greown in lowland
depressions and the fields are terraced, each terrace being enclosed
by a low wall (bund) to hold the water. The field is usually
ploughed twice, a laye: of water frequently covering the surface gt
the time of the second ploughing, and then harrcowed witc a wooden
rake.

The first one or two terraces ploughed early in the wet
season are used for the rice seedling areas. After the soil is
thoroughly wet, soft and slushy, the surface is broadcast with
seed at the high seeding rate of approximately 40 kilograms per rai.
Crain was taken from the bulk of the crop at harvest and stored for
seed to be used in the following scason. A small proportion of
households obtained improved varieties from the Rice Depariment

and saved seed from these plants.

5.242 Planting

After about three weeks the seedlings are pulled from
the scedbed, tied in bundles and carried to the planting areas.
Women and younger members of the family generally transplant the
seedlings as the male members of the household are buey with soil
cultivation. The young plants are pushed into the muady fields
in groups of about five seedlings, planted in a grid of about
25 centimetres. If a family does not have sufficient members
they may hire labour or several families may co-operate togethcr
to transplant the seedlings. Table 5.6 shows the number of

households hiring paid labour for either transplanting or
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harvesting rice in the 1971 season.

Toble 5.6 Number of Houscholds in the Survey Sawpie Hiring

Labour for the 1971 Rice Production Secason

b

No. hirin Noe hirin s s
. Number : 6 |00 BEIRE ) pouseholds
Village A 4 labour for | labour for | .
interviewed SisEETEARAHE | AT with excess
SHE El= & labour
Ban Kor 23 9 7 2
Ban Koke Yai 2h 13 11 7
Ban Dong Yai 27 1 1 1
Ban Na Si Nuan %1 1
Ban Don Tieu 18 7 5 2

The hiring of labour is dependent upon labour avoilability

and the climatic conditions prevailing in a particular season.

If the rains do not arrive until very late then the farmers must
hire labour in order to get their land planted. Otherwise the
growing seacon will be too short. Family members who travel to
other parts of Thailand for dry season work frequently return tc
assist with rice cultivation and harvesting.1 Th= iate of payment
for transplanting in the 1971 season was six baht per day, the

farmers also supplying food to the workers.

Bele3 Fertilizer usane

The application of chemical fertilizer to the growing
rice crop is becoming a more common practice although it only
began'four or five years ago in most of the villages studied.
Fertilizer, in the form of cattle and buffalo dung, had traditionally

been applied to the seedbed arecas.

1 Refer to Table S.h4.
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It is not realistic to describe the usage of chemical
fertilizer nowadays, in terms of an application rate per unit area.
The fertilizer is used sparingly and it is not applied uniformly
over the fields. Instead the farmer tends to sprinkle it in
areas where the crop is not growing well. He talks of usage in
terms of the number of bags of fertilizer purchased, and not the

weight applied to a certain area.

Table 5.7: Number of Households in the Survey Sample Using

Fertilizer, Classified According to the Number of Bags of

Fertilizer Used in the 1971 Season

Distribution of households
according to quantity of Total
5 Number of fertilizer used number
Village households 3
interviewed (50 kg bags) using
fertilizer
1 2 3 >3
Ban Kor 23 ? L 2 1 14
Ban Koke Yai 24 6 2 - - 8
Ban Dong Yai 27 2 7 6 9 2k
Ban Na Si Nuan 31 8 8 7 7 30
Ban Don Tieu 18 2 6 2 2 17

Table 5.7 shows fertilizer was used by nearly all farmers
in the southernmost villages studied but by only a third of the
villagers in Ban Koke Yai. Farmers from the latter village had
little produce to sell and could not afiord to buy fertilizer.

More than half of the farmers used less than three bags, an amount
which would represent an average blanket rate application of about

five kilograms per rai (31.25 kg per hectare).>

The high cost of the fertilizer is the factor which most
limits increased usage. The price to the farmer depends upon the

trademark, chemical analysis and weight of contents, and the method

2 This compares with an average usagein 1966 of 147 kg/hectare in
Taiwan and 222 kg/hectare in Japan (F.A.0., 1966).




of payment ~ whether by cash or credit.

Lo or 50 kilograms and were labelled with an N-P-K rating.
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The Dapgs weighed either

The

fertilizer most commonly available was 16-20-0, ammonium phosphate,

but how accurately this labelling reflected the quality of the

contents is not knowne.

Table 5.8:

-
-

Houschold Survey Sample Usare of Fertilizer,

Classified According to Sourcc of Purchase and llethod of

Payment (1971)

Source of purchase

Total
Village Eﬁmgifs llerchant |Merchant onflerchant on
Durcha;ed Cocperative by monetary produ?t
: cash credit credit
Ban Kor 29 15 12 2 -
Ban Koke Yai. 10 1 5 iy -
Ban Dong Yai 77 Lo 27 10 -
Ban Na Si Nuan 81 2 37 5 37
Ban Don Tieu 96 L7 %0 “ 19

Table 5.8 shows the source and method of pavwent

for the fertilizer used by the villagers in the survey

sanmple.

fertilizer was purchased from this source.

Where a cooperative operated in a village half of the
A price of 1" ) baht

per bag was paid by co-operative members at the time of harvest,

vhile the cush price at the time of planting was about 95 baht.

It is not surprising that most of the fertilizer was purchased by

cash or from the co-ojerative on credit.

Credit from the merchants

was reported to be very expensive, interest rates varying between

20 - 50 per cent,

Farmers in Dan Koke Yai ctated that fertilizer

could be purchased for a cash price of 75 baht per bag tut the same

fertilizer could only be purchased on credit if the farmer was

willing to pay 115 baht per bag at harvest time.

Payment for fertilizer with a quantity of rice at harvest

time can be a very lucrative business for the merchant.

The volume
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of rice to be paild is contracted before the growing season.
Merchants were rot known to be generous, and if subsequently the
harvest was poor, they did not reduce the volume tc be paid although
the price of rice was higher than norn:l. They did not provide

any cther eervicec to the farmer, but having gained part of the rice
crop as security, they would lend additional finance for consumption

expenditure, again at high iauterest rates.

Farmers in Ban Na Si Nuan provided data for the practice
of payment for fertilizer with rice at harvest time. Table 5.9
scts out actual examples showing the volume of rice the farmer
contracted to give in paymen:, the expected value of the rice at the
time of contract in May 1972 and the wvalue in December 1972 following
a poor harvest. The merchants expected to receive a profit of
50 - 60 per cent above the cash price for money borrowed only about
seven months. However, because of the price increase in rice,

their actual profit was approximately 200 per cent.

Table 5.9: Profit Margins of Merchants Sellinpg Fertilizer on

Credit, Repayment to be Made in Rice (1972)

Fertilizer cash | Voluiie of rice | oiue at time |Value at harvest
price per ba contracted of Zontract oo

P g v May 1972 December 1972

(baht) (Laues) (baht) (baht)

70 19 N.G. 114 (63) 209 (200)

73 20 N.G. 120 (65) 220 (200)

75 21 @. 105 (h4o) 210 (180)

75 23 G. 115 (73) 230 (205)

Note: N.G. = non~glutinous ricej G. = glutinous rice.

Rice price in May 1972 : N.G. 6 bahit/tang; G. 5 baht/tang.
Rice price in Dec.1972:: N.G.11 baht/tang; G.10 baht/tang.
Figures in brackets indicate the percentage increase above
the cash price.

The high cost of fertilizer his been recognised as a
limitation to agricultural development by various technical and

advisory missions visiting Thailand. A typical criticism from an
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F.A.0. (1969) publication etated that the¢ high price is a
reflection of a policy teo protect cdomestic maaufacture of fertilizers
at prices greater than those of imported fertilizer, and is also a

result of the multi-tiered marketing system.

Ge2:. 4 Treatment during the prowing periocd

Aside from fertilizer applicaiion there are few
additional inputs in rice production. Very few farmers mentioned
chemical control of either insect pests or weeds. Providing the
water level of the paddy field remains at a depth of about ten
centimetres weeds are not a problem. Insectls can cause ccnsiderable
cdamage, thec most common being the Gall midge, leaf hoppers, stem
borers, and Army worm. Farmers accepted insect attacks as
inevitable, stating that insecticide was too expensive and control

difiinult.

Tins of insecticide were available in the market and
general. stores at a price of eight baht per can. However no
households owned spray application equipnent. Three farmers in
Ban Kor obtained free insecticide from the empher agricultural
officer who also loaned a knapsack sprayer. The free supply of
spray was very limited as were the number of spray units available
for borrowing. Farmer income levels at present are not

suf{iciently high to allow expenditure on inscct control.

Little else is done to the rice throughout the growing
Season. The farmers control the level of the water in the paddy
fields by letting water out if there are heavy rains. However,
there is always the danger that yields will be considerably reduced
through drought.

5e2e5 Harvesting and threshing

In the period November - December, the rice ripens to a

yellow colour and the water from the paddy fields is drained away.
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The plants are cut near the ground with o sickle, tied into bundles,
and transported to the threshing floor in carts hauled by cattle or
buffalo. Hand threshing takes place on u piece of hard ground near
the farmer:s shelter arca. The grain breaks from the panicle and
iies on the floor, and the threshed sheaves are stacked for
livestock supplementary feed in the dry oseason. During the
rrocess of winnowing the grain is placed on a canc tray and tossed
into the air several times to allow the wind to carry away impuri-

ties. The rice is then ready for salc or storage.

Labour for harvesting is arranged on a similar pattern to
tiansplanting and may be hired or achicved through co-opecration of
several households. At the end of the harvest the owner holds a
party as a reward for the labour, which could cos. about 100 baht

wn cash expenditure for alcohol and food.

5.2s6 Area planted and production vields

The collection of statistical data relating tc areas of
land planted in specific crops and the yields of those crops is
difficult in a developing region such as Northeast Thailand.
Farmers do not keep records of crop yields. Particular seasons are
remembered as being good or bad in relation to the present situation.
Cror yields are mecasured in terms of basket or cart-loads and it is
necessary for the researcher to try and standardise these measurements.
Vthile the farmer prohably does know exactly how much land he owas,
fow householcc sampled had land titles. Farmers tend to under=-

cstimate the land area they cultivate to avoid paying high taxes.

In addition to the annual climatic variations and
differences in soil type, other factors influence yield. The
position of the farmer's land, that is whether it is high or low=-
lying paddy land, anc the number of trees growing on the land are
two such factors. These problems make it difficult to calculate
average areas planted, average yields and typical gross margins in
order to comparc production within and between villages. Table

5.10 summarises production data collected from villagers in the survey.
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Tabie 5.10: Yields of Glutincus and Non-Glutinous Rice and

Areas Planted by Households in the Survey Sample (19?1)3

Glutinous rice Hon-glutinous rice
Total Average Average Total Average Average
Village area area prode area, area nrod.
planted planted per ral | planted planted per ral
(rai) (rai) (tangs) | (rai) (rai) (tangs)
Ban Kor 650 .0 20.9 62 8.9 212
Ban Koke Yai 535 22.3 1.4 19 4,8 16.8
Ban Dong Yai 8ok 30.9 1441 L4 L,5 1845
Ban Na Si Nuan 803 26.0 1245 105 ek 1647
Ban Don Tieu i 504 28.0 1645 262 29.2 2%.2

The yields of non-glutinous rice arc higher than those of
glutinous rice because the farmers plant this crop on the best land.
Non-glutinous rice does not grow as well as glutinous rice in harsh
conditions. Table 5.10 shows considerable variability emong the
average yields for the village samples. Within villages there is

also variability as indicated in Table 5.11.

1600 sgquare metres
1 hectare.

20 litres
10 kilograms.

% (a) Rai - unit of land area. 1 rai
bedB pai

(b) Tang - unit o» measure for rice. 1 tang

i n

(¢) The average arec planted has been calculated by dividing
the total area planted by the number of farmers planting
thai particular rice type as shown in Table 5.5.
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Table 5.91: Glutinous Rice Production by Iouseholds in the

Survey Somple, Classified for a Range of Yields (1971)

Producticn pexr roi (tangs)
Villoge -

<10 11=15 16~20 21-25 26-30 31=35 >35
Ban Kor 1 5 5 i - Iy L
Ban Koke Yai 11 3 6 2 1 1 -
Dan Dong Yai 9 8 8 2 2 - -
Ban Na Si Nuan | 132 11 5 2 - - -
Ban Don Tieu 1 9 6 1 - - 1

Approximately 5C per cent of the sample houscholds in
every village except Ban Kor, had glutinous rice yields of less than
15 tangs per rai. The average yield for Ampher Borabue was 20
tangs/rai and for Ampher Phyakaphum Phisai 21 tangs/rai in the 1971
production secason. These yields are low wvhen it is realised that
Yields of 57 tangs per rai have been obtained in experiments in
Thailand, (liontrakun and Suwasawong, 1970), and the village lcader
of Ban Don Tieu had an average yield of 43 tangs per rai. The
low yields can largely be cxplained by the depletion of natural soil
fertility, which acconpunizs continuous cropping. New varieties
have been selected and released by the Rice Department and while
soie: farmers stated that the nev varieties gave higher yields others
stated the reverse. Some reasoned that perhaps the new varieties
would be bet’.»r if fertilizer was applied, but they had no money to

buy ite.

Be2e7 Sales of rice

Farmers, particularly those with debts, often sell rice
soon after harvest. The merchant agrees on a price for the rice and

arranges transport to his mill or storchousce Tables 5.12 and 5.13

k' Source: Personal communication with Agricultural Officers at
Borabue and Phyakaphum Phisai.
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show the number of farmers selling rice and the tiume of year when

the rice was sold.

Table 5.12: Sales of Non-glutinous Rice. by Households

in the Survey Samnle (1971-72)

s . Time of sale
Number growing | Humber selling ‘

Village non=-glutinous |non-glutinous
? ¢ At Post-
rice rice

harvest | harvest

Ban Kor 7 7 5 2
Ban Koke Yai b 4 2 2
Ban Dong Yai 9 7 7 -
Ban Na Si Nuan 15 o i 2
Yan Don Tieu 9 8 5 3

Farmers in Ban Kor, Ban Koke Yai and Ban Dong Yai gencrally
s0ld their non-glutinous rice immediately after harvest. The crop
was grown specifically for sale and there was a ready merket to
merchants who came from the nearest anpher town. Not all of the
farmers in Ban Na Si Nuan and Ban Don Tieu sold their non=-glutinous
rine and of those who did, a smaller proportion sold at harvest time.
This rice type more frequently forms part of the diet in the southern
region of the roade The price receiveu for non-glutinous rice was
between six and seven baht per tang at harvest time and in late 1972
rose sharply to about 12 baht per tang following a poor harvest

that year.
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Table 5.13: Sales of Glutinous Rice by Househclds in the

Survey Sample (1971-72)

Time of sale !
Humber growing | Numbevr selling

Village slu;izzus gluziggus At Post—

& harvest | harvest
Ban Kor 21 7 = 7
Ban Koke Yai 24 6 1 5
Ban Dong Yal 27 1h 1 13
Ban Na Si NHuan &1 12 1 11
Ban Don Tieu 18 3 o 5

A different situation applies to the sale of glutinous
rice. Comparatively little glutinous rice was sold at the time of
harvest, the farmers storing it and selling as they requ.red
moneye Sales usually take place in the period August to December
just prior to the new season's rice harvest when the farmer is sure
that the present season's crop will yield sufficiently well to
replace the rice sold. It is common for farmers to have a supply
of at least one, and in some cases two years of rice in storage,
to guard against the possibility of a poor crcpe. Th.; price received
by the farmers for glutinous rice was five baht per tang at harvest
time but again the price rose steeply to almost a par with non-

glutinous rice in late 1972.

Teble 5.14 emphasises the relative importance of glutinous
and non-glutinous rice in a largely subsistence economy. The
output and sales for iadividual farmers have been aggregated to show

the combined effect, on a sample basis, for each village.
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Table 5.1k: Production and Sales of Glutinous and

Non-Glutinous Rice on an Arpregate Village Sample Basis (1971)

Glutinous rice Non~glutinous rice
Village Total Total Total Total
produced]{ sold |% sold |produced| sold |9 sold

(tangs)|(tangs) (tangs)| (tangs)
Ban Kor 13,560 950 7 1,314 | 1,254 97
Ban Koke Yai 6,110 870 14 320 320 ' 100
Ban Dong Yai 11,310 | 1,650 15 757 646 85
Ban Na Si HNuan 10,060 600 6 1,693 1,228 72
Ban Don Tieu 7,640 124 2 6,090 | 5,100 84

In considering Table 5.14 it nmust be remembered that the
number of villagers in each viliage sample is not constant. With
the exception of Ban Don Tieu, the production of glutinous rice was
ten times greater than non-glutinous rice. A higher precportion of
the non-glutinous rice produced was cventually sold. Rice that is
not sold is stored in the unmilled state in a store~house adjacent
to the living quarters. The rice is milled as required, and

there is usuwally at least ore rice mill in each village.

528 Financial Analysis

Table 5.15 provides a financiz. analysis of the costs and
returns associated with rice production for three different
situations. The first two situations are based on the agricultural
data collected from the pilot survey and reflect the average farmer
growing ecach of the two rice types. The third situation is the
result of case-study data colilected from the village leader of
Ban Don Tieu, the most progressive rice~grower “‘he author

encountered.
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Table 5.15: Rice Preduction Costs and Returns per Rai (1971)

P

Village leader

Average farmer > )
B of Ban Don Tieu

Type of rice glutinous|non-glutinous | non-glutinous
Yield (Xg) 150 200 430
Price per kg (baht) 0.55 0,65 0.65
Gross revenuc (baht) 82.5 130 279.5

Expenditure

Ploughing (twice) 20 20 20
Barrowing 9 9 9
Seed for secedbed (Skg/rai) 3 L L
Transplanting

- pulling

- tying 4in bundles
-~ haulage

- replanting

(6 baht/man-day) 2k 2k 2k
Fertilizer 75 75 22
Harvesting

- cutting

- tying in bundles
-~ haulage

- threshing and winnowing 24 28 L8
(6 baht/man-day)

Total Expenditure (baht) 87.5 92.5 157

Gross Margin -5 37.5 142.5

The costing data vresented are those costs that a farmer
would be required to pay if all of the work was done under contracte.
In practice, most farmers only outlay cash for fertilizer.
Ploughing and harrowing are done by the farmer himself with his own
buffalo. Seed is planted from rice saved from the previous harvest
while transplanting and harvesting opcrations are usually carried

out by members of the household.
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While a gross revenue has been calculated, it must be
realised that this is a valuation of the creop at time of harvest
based on the price merchants were paying for rice in the 1971
harvest season. However, wost of the crop for any household wiil
be used in family consumption, and revenue is only obtained for that

portion of the crop which is sold.

A farmer growing glutinous rice who had to rely on
contract work would actually lose money if he planted his fields
on the basis of this analysis. The most significant feature of
the analysis is the considerably greater gross margin obtained by
the case-study farmer using a large quantity of fertilizer.

This farmer purchased 32 bags of fertilizer at a total cost of

2400 baht and spread the contents over 80 rai of land. This
represents a blanket rate of 20 kilograms per rai. Ti:a analysis
illustrates profitable fertilizer use, but there are few farmers in
this region who can outlay 2400 baht for fertilizer expenditure.
There is a nced for credit facilities at low interest rates to be

made available to farmers in this region.

5.3 Kenaf Production

L5 T el ggg_ﬂlant aund growth reguirements

Kenaf (Hibiscus sabdariffa var. altissima) is the common

name given to the principal fibre crop of Thailand. The soft
fibre within the stalks has properties similar to jute and is
indeed a jute substitvie. The plant has unbranched green stems
about 15 millimetres in diameter and varies between one and four

metres in height at maturity, depending upon growing conditions.

Nearly all the kenaf produced in Thailand is grown in the
Northeast and it is an important cash crop for farmers in this
region. The crop is grown as part of a shifting cultivation and
although the species can tolerate a drought, warm moist conditions

are preferred.
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BeDed Cultivation practices

Kenaf production takes place on the upland soils because
any land that can be flooded is planted in rice. Before ploughiug
it is often neccssary to cut znd burn any ssrubby vegetation on the

land required fcor the crope.

Ploughing and raking by buffalo begins after the first
rain falls in April or May. Most farmers still use a wooden
plough and also a wooden :ake. Conscientious farmers repeat each
of these operations to obtain & betier seedbed, thereby improving

the germination rate of the very small seeds.

Generally the farmers sow seed they have saved frecm the
previous year's crop. Little attempt is made to choo:i > seed from
superior plants, in fact the reverse often occurs when seed is
taken from the stunted, later maturing plants. Planting techniques
in this area consist of either broadcasting the sced at a rote of
about two kilograms per rai or planting four or five sceds in holes
about 25 centimetres apart, in rows. Broadcasting is the lazy
way of planting kenaf and leads to non-uniform germination, and a
poor kenaf stand, difficult to thin and weed. The latter method is
carried out by making holes with a stick or hoe, placlng the seeds
in the hole, and covering them with soil with a muve2ment of the

foot by the sower.

Only one farmer interviewed in this survey appl.:d
fertilizer to his kenaf land, and for him 1971 was the firet
occasion. He applied 50 kilograms (one bag) over a total area of
seven rai. Farmers do not consider it cconomic to apply chemical
fertilizer to a kenaf stand. This may be due to a lack of experi-
mental evidence of a fertilizer response but the farmers do not wish
to obtain fertilizer on credit from merchants, when they do not
know the price they will receive or the yields from a crop which
will be harvested six months in the future. Indced the farmers
could well be correct in not using fertilizer. A Ministry of
Agriculture publication states that a 25 per cent increase has been

obtained where fertilizer has been used in experiments at a rate of
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Lo kg/rai.5 With fertilizer costing alwvet 100 baht per bag cash,
and a kenaf price of 2.50 bsht per kilogrem (1971 farm price)
farmers would need to increase their yields by 40 kg/rai to cover

costs,

Where practiced, weecding of the kecwal stend is done about
six weeks after planting. It requires nmuch time and all available
family labour together with some hired labour. Ideally the crop
should be weeded twice. At the ssme time as weeding, the farmer
may remove some plants growing too close together. Thinning would
actually improve the yield {from a smaller aumber of thick stvemmed
tall plants, but the farmers are afraid of reduced yielids. On
average, it takes five man-days to weed one rai of kenaf where the
seed has been broadcasc. Payment rates were seven baht per day, so0
that a cost of about 40 baht is incurred for weeding ecsh rai of
land. The time taken to weed the same area is reduced where the

seed has been sown in rows.

The farmers in the survey did not regard pects or disease
as a problem in kenaf production. \Vherever crops were growing
poorly or the yields obtained were low, the farmer usually etated
the cause to be the very dry conditions. The curled red leaves
and stunted growth of some crops suggests possible insect or

nematode damage of which the farmers are not awarc.

Se5e 3 Harvesting and retting

Harvesting begins near the end of the wet season at the
onset of flowering. At this time fibre yield is maximised,
whereas harvesting after flowering results in a lower yield. It is
also important to begin retting operations while there is an
adequate supply of water. Furthermore, farmers are usvally in

need of finance in the October/November period particularly if their

&

5 Division of Agricultural Chemistry, Department of Agriculture,
"Summarised Report on Fertilizer Lxperiments and Soil Fertility
Research'", Bangkok 1966,
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stock of rice is depletcd and they are buying rice prior to
harvesting. Also the kenaf merchants traditionally pay a higher
price early in the season. Some farmers harvested their crops in

an immature state to try and get the higher price.

The kenaf stalk is cut ai groundlevel with a long knife
and the stalks are tiz:d into bundles ebout 15 centimetres in
diameter and left standing in the fields for a few days while the
leaves dry. The leaves are then shaken onto the ground and the
bundles transported by bvffalo cart or pick-up truck to the water
ponds, for a period of soaking for 16 days in the process known as

retting.

Retting is the decay of the vegetative matter surrounding
the cellulose fibres in the stem when the kenaf stalks are soaking
in water. The bundles are soaked in flooded paddy fields which
have not been planted in rice, roadside ditches, swamps, ponds and
small streams. Despite the strong cdours usually associted with
retting facilities it is common for a family to set up a temporary

house nearby to guard the retting kenaf from robbers.

As the harvesting season progresses the pressure for
retting facilities is greatly increased and the water ponds become
more dirty. This in turn results in the fibre being dirty and
payment of a lower price by the merchants. Other practices which
lead to a lew price for the kenaf include incomplete submersion of
the bundles, weighting the bundles with earth clods to kevp them

submerged, and placement of the bundles in muddy ponds.

After the retting process is complete the fibre is stripp-d
from the central woody stem and washed. Stripping is often carried
out by women and children. The contract rate was a baht for every
seven bundles stripped, a worker stripping about 40 bundles in a day.
The retted fibre is usually washed in the same water *a which the
stalks were rotted. Again this is due to the shortage of water but
it results ir the fibre not being as clean as it should be. The
washed fibre iz then hung on bamboo poles to dry before rolling it

into a bale for later sale.
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S5e3elt Area planted and production yields

Table S5.16 shows the extent of kenaf planting in the 1971

season in {he villages surveyed.

Table 5.,16: Number of Houscholds in the Survey Sample
Planting Kenaf and the Area Planted in 1971

Humber of Number of Total area | Total area
Village households |households growing|of upland planted
interviewed kenaf (rai) (rai)
Ban Kor 23 10 237 LA
Ban Koke Yai L 14 &6 28
Ban Dong Yai 27 19 2%5 88

lNote: There was no kenaf cultivation in Ban Na Si Nuan or
Ban Don Tieu.

Not all of the upland available was planted in kenaf in
1971, This reflects the shifting cultivation pattern whereby some
land will be fallowed each year. Should the monsoon rains come late
in the season, there may be insufficient time to plough for kenaf

wecause the rice crop has priority.

About half of the households in zach of the three villages
wer: »nlanting kenaf, but in somne cases the area planted was small.
Table 5.17 provides information on the average area planted per
household and the average yields obtained together with range data

for these two parameters.
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Table 5.17: Average and Ranpge in Area Planted, and Yields
of Kenaf Obtained by Households in the Survey Sample (1971)

Average area Range in Average Range in

Village planted area planted | yield yields
(rai) (rai) (kg/raid) | (kg/rai)
Ban Kor 4,1 2 -10 115 65 - 200
Ban Koke Yai 2.0 0.5 = 5 72 8 -« 150
Ban Dong Yai L.6 1 -20 88 Lo - 24O

Table 5.17 illustrates the extreme variability in both
area planted and the yields obtained. Yield variations result from
differences in cultivation techniques, climatic conditions, insect
attacks and the fertility run-down during the process of a shifting
cultivation pattern. The yields calculated for this study, from
the information supplied by the farmers, are lower than the average
yield of 200 kilograms per rai quoted by other research workers.
Crump (1972) investigated kenaf cultivation in a number of
Northeastern villages and reported yields varying between 50 and

LOO kilograms per rai.

5¢3e5 Financial anﬁlysis

Table 5.18 sets out the costs and returns for a
farmer case study from Ban Kor. The data supplied is for the
1971 cropping season. The table also illustrates the financial
return the same farmer would receive if the work operations were

carried out at contract rates.
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Toble 5.18: Xenaf Precduction Costs and Returns per Rai (1971)

Receipts and | Valuation of
_ payments all work at

Ttenm incurred by contract
case study rates
farmer
(baht) (baht)
Receipts
Yield in kg/rai 100 100
Fibre price (baht/kilogram) 2.50 2.50
Gross Revenue 250 250
xpenditure
Land cleaving: own labour (2 man-days) - 25
Yloughing (2 x): own buffalo - 20
Larrowing (2 x): ™ " - 18
Seed cost: saved from previous year N 6
(sown at 2 kg/rai)
Sowing of seed: broadcast - 2
Hanc weeding (1 x%); 5 people hired 35 49
at 7 baht/day + 2 members of family
Cutting and bundling 20 20
Cartage to retting facilities _ 3
(own cart and buffalo)
: Ketting, stripping, drying: 17 17
120 bundles at 7 bundles/baht
Tot:1 Cash Cost 72 160
Gross Margin or Return to Farmer 178 90
b - i |

Ilote: Land rental, land tax and depreciation of equipment (buffaloes,
plough, rake and cart) have all been omitted from this analysis
as they are all fixed costs to the farmer. All of this
equipment is also used in the production of rice.

Table 5.18 shows a gross margin of 90 baht per rai would
be obtained by this farmer if he had all the work done on contract.
In determining the value of a crop, the farmer considers only total
revenue and any cash outlays he must make. He largely ignores

family labocr as a factor cost because there is little other work
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for the fanily at thic time of the year. Because of the small
areas grown by most villagers, the various operations were usuwally

done by members of the household.

It must be recognised that the yields from small areas,
and indeed low yields from larger areas may represent a sizeable
proportion of the income of a semi~-subsistent farmer. The income
from the crop is a cash return which could not be obtained unless
some alternative more profitable crop was grown. The poor
fertility soils and the dry conditions in this region of the

Northeast do not readily lend themselves to alternative crops.

5.4 Vegetable Production

Vegetables form a considerable portion of the villagers!'
diet but there is either an abirdant supply or a severe shortage
depending on the season. Many farmers stated that their main
problem was a shortage of water in the dry season and given a supply
ot this time, they would grow more vegetables for household use
and to sell.

Garden areas for vegetables may be located nearby the
house or near the paddy land, where there is water available.
The plots must be clese to a water source to minimise the distance
to carry it. Chillies, peppers, garlic and other herbs are grown
on a year round basis when possible and plants may be dried in the
sun and stored for future use. The big.est variety of vegetables
are grown during the wet season through to the cold season.
Cucumbers, beans, lettuce, kale, onion, eggplants, tomatoes, corn,
cabbage, chinese cabbage, spring onions and turnips are all crops
which are in plentiful supply at lower prices during this period

of the year.

Following cultivation of the soil and planting of the
seed, vegetables require a heavy labour input for both weeding and
watering. Some farmersc applied chemical fertilizer or animal

manure and a few stated that they purchased insecticides to control
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insect pestis. Some farmerc were worried about possible side-effects
from eating sprayed produce. There was a clear need for the
extension service to explain the role of insecticides in vegetable
cultivation, and the necessary precaulions. In Thailand there is
little legal restriction and even less policing, of the sale of
pesticides and many farmers are unable to understand the descriptive

printed matter on the container labels of toxic substances.

The growing of vegetables in the dry season is even more
labour intensive as all water must be carried to fhe growing crop.
Farmers with land ncar a private or public pond grew small areas,
less than two rai, mainly fo:> home consumption. Some produce was
sold within the village. Table 5.19 shows the number of households
in the survey sample growing vegetables to sell in the dry season of
1972, A small proportion c¢” the villagers had vegetables to sell

and the produce was mainly limited to cucumbers, onions and chillies.

Table 5.19: Vegetable Productiun in the Dry Season, by
Households in the Survey Sample (1972)

Number
Village selling Main varieties
vegetables

Ban Kor 2 Brans, cucumbers, chillies, kale, egg-
plant

Ban Koke Yai -

Ban Dong Yai 5 Cuc¢iunbers, onions, chillies, kale,
baumboo shoots, cabbage

Ban Na Si Nuan 6 Cucumbers, orions, beans, chillies

Ban Don Tieu 5 Cucumbers, onions, mushrooms, chillies,
cabbage

The farmers in Bau Don Tieu had started growing mushrooms
in the dry season, two years previously, when th> leader heard about
cultivation requirements on a radio programme. Mushroom spore is
grown on a bed of damp rice straw which must be kept watered and
shade is provided by palm leaves. The spore can be purchased from

Bangkok for 20 baht per tin and one tin may yield approximately
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10 =~ 15 kilograms of mushrooms. The average price received by the
farmers was 12 beht per kilogram. As there is little monetary
outlay, the return from produce sold is the reward for the farmer's
labour. Each tin of spore had a 30 day cycle and farmers could

undertake five or &ix cycles in a season.

Seccnd cropping, particularly vegetablc cultivation,
represents a potential source of income for the villagers in this
region. At present most of the land is not utilised in the dry
season, there is an abund~nce of labour, and there is traonsport to
take the produce to the market centres. A lack of water is the
majoxr obstacle preventing the villagers from engaging in this work.

This potential is discussed further in Section 8.2.2.

55 Fruit Production

Fruit trees can usually be found close by the housing areas,
the most common being bananas, papayas and coconuts. The temple
grounds often grow coconut palms and the fruit is eaten when
visitors and officials come to the village or a ceremony takes place.
Other varieties of fruit grovn include mangoes, jackfruit, custard
apple and guava. Most of the fruit is grown for nousechold
consumption, although a few farmers reported product sales when they

required money.

The fruit of the kapok tree is one product that some
households sell. The fibre within the dry pods is used for stuffii.;
prillows and mattresses. Kapok trees were growing ncar the houses
and also in upland areas that had not been cleared. Some villagers
used the kapok within the household while others sold the ripe pods
to local merchants. They in turn took the pods to a market centre
such as Borabue or Phyakaphum Phisai, and sold them in the unopened
state. Alternatively they might open the pods, remove the fibre and
sell only the fibre in the market centre. The majority of the
farmers sold their kapok to local merchants because they only had

small quantities for sale. Several villagers in Ban Koke Yai acted
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as local merchants purchasing kapok from farmers in other villages.

Table 5.20 provides data for the sale of kapok.

Table 5.20: HNumber of Ilouscholds in the Survey Selling

Kapok, Place of Sale, and the Number
Acting as Local Merchants (1972)

Village Number selling to Numbo¥ selliing Number acting as
local merchants at major centre |local merchants
Ban Kor e w =
Ban Koke Yai b - o
Ban Dong Yai 2 e -
Ban Na Si Nuan 8 - -
Ban Don Tieu 5 2 o

The farmers received four baht for 100 pods and the income
from a large tree was about ten baht. Total incom> from the sale
of kapok pods ranged between 30 and 400 baht per household. Ochse
(1961) reported an average yield of 1000 pods per tree in Java but
the trees in Northeast Thailand only yielded 200 - 250 pods per trce.
The dry conditions do not allow unchecked growth and tosth early and
late fruit falls are heavy even though large numbers otf flowers may

be pollinated.

The potential for increased fruit production is more
limited than for vegetables under present circumstances. There is
little land available to increase cultivation close by the houses.
Some villagers spoke of theft as being a problem when trees are
grown on upland far from the house. The poor fertility, dry
upland soils require irrigation before large increases in output can

be achieved.
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5.6 Buffalc ond Cattle Production

Buffale and caltle have a similar role to play in the work
programme of the village farmer. During the rice planting seasca
they plough and harrow the fields. After harvest they may be used
to thresh grain from the straw, while at all times of {he year they

are used for hauling carts.

The meat of neither species is eaten regularly as part of
the diet. Rather these animals are usually only slaughtered on
occasions such as a wedding or religious celebration. The animals
are valuable and while it is true that Buddhists are reluctant to
kill animals, particuiarly those with close family ties, the
scarcity and high price does not allow meat to become a regular part

of the diet. Buranamas (1963) has noted:

"Nowhere in Thailand are buffaloes raised primarily as

meat animals, they are normally slaughtered or exported

for slaughter only after having served as beasts of

burden as long as they remain strong and cdurable.

Since the national religion of Thailand, Buddhism prohibits
animals to be killed, there is a reluctance to practise a
strict culling program. This Buddhist precept does not,
however, prohibit its followers from eating meat of animals
that die of natural causes, or their having been slaughtered
by other people. Neither do farmers who profess Buddhism
seem to have strong convictions against selling their

aged and disabled animals for slaughter."

In the villages surveyed, comparatively few households

owned cattle but nearly every household had at least one :uffalo.

Table 5.21: Total Number of Buffalo and Working Buffalo
Owned by Households in the Survey Sample (1972)

Witwge | Feshoussholds | osbousibotde | fotal Ho. | capaie o
working
Ban Kor 23 19 L7 37
Ban Koke Yai 2k 23 €8 ko
Ban Dong Yai 27 25 56 38
Ban Na Si Nuan 31 30 82 56
Ban Don Tieu 18 16 33 30
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Those villagerc who did not cwn buffalo, rented them from
others during the rice planting aéaaon. A common fee for this
practice was 300 baht, or payment of 50 tangs of glutinous rice at
the end of the harvest scason. Farmers who had rented out animals

to other farmers spoke of difficulties in obinining their fees.

Some farmers stated that they formerly owned cattle to
haul carts. Nowadays, with improved roads and transpert this is
not necessary and it is cheaper to hire a pick-up truck. Othex
farmers considered it very profitable {o keep cattle, regavding their
herd as a savings baunk and celling animals in times of money shortage.
This applied also to mature male cattle that were not required for
breedinge. Vost farmers keceping cattle wanted o increase their
herd numbers and some regarded cattle as being more profitable than

pig precduction.

Pable 5.22: Distribution, According to Arze and Seu, of

Cattlc Owned by Houscholds in the Survey Semple (1972)

Number of Female Cattle |lMale cattle
. households Total No.
T nrr
¥allage owning Age Age cattle
cattle <3 yrs >3 yre |<3 yrs >3 yrs
[ Jen Kor 10 14 19 9 h Lk
Ban Kcke Yai 7 17 17 13 8 55
Bar. Dong Yei i 12 2h b 7 Lo
Ban Na Si Nuan L 2 5 % 2 13
Ban Don Tieu - - - = & -

In the villages of Ban Na Si Nuan and Ban Don Tieu there
was a shortage of uplund grazing for cattle. For most of the year
the animals frec-range under the care of children throughout the day.
In the evening they are penned bencath the owner's house to reduce
the likelilizod of theft. Following the rice harvest, the cattle
and buffalo feed on rice stalke and plants growing on the dry paddy

land, ag well as feeding in the upland ferest areas. Rice straw 1s

saved at harvest time to fced to the animals in the hot scason monthis.
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Buffolo and cattle breeding 1s largely hapheazard and
farmers cannot identify the siire of their calves. Exotic breeds
of cattle have been introduced to Thailand and the influence of the
American Brahman could be seen in meny villages. Government
Livestock Centres operate purebred herds and have bulls for sale or
lease to farmers. Two farmers in separate villages surveyed had
purchased Brahman-cross bulls at a reported price of 2500 baht each.
One farmer in Ban Kor made his bull available to other villagers at

a fee of 20 baht per service.

Rufener (1971) reported that during a full year of
observations, the proportion of cows producing living calves was
66 per cent in one village he studied and 55 per cent in another.
Buffalo calving percentoges were abou® 5 per cent less in each case.
The same author measured weigat gains of young cattle and buffalo
raised in villages. While growthrates were low, the animals are

converting poor quality feed into meat under harsh climatic conditions.

It is difficult to calculate a gross margin for either a
cattle or buffalo enterprise operated under village conditions.
There are virtually no cash inputs; the animals are bred within the
herd, communally grazed, and the purchase of supplementary feed or
veterinary medicine is rare. Discase losses, particularly in young
stock, are high and resml? frcn internal parasites, Haemorrhagic

septicaemia and Foot and Mouth disease.

Table 5.23 indicates ‘ypical prices for the various classes
of stock sold in 1971. Some of the data was collected as part of
this study while the remainder was obtaincd from a price list manual
prepared by Crump (1971).
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Table 5.23: Typical Cattle and Buffalo Prices in

Mahasarakham and Burivam Provinces (1971-72)

A Approx. liveweight Selling price
ge (kilograms) (baht)
Cattle Prices
3 months Lo 200
12 nonths 160 1500-2000 (breeding)
2-6 years 200-300 1000 (meat)
Buffalo Prices
1-2 years 150-200 600-700
7+ years 300-500 1500-2000

From Table 5.23 it can be seen that cattle and buffalo are
valuable assets. The sale of one beast can exceed the revenue from
all other sources in a particular year. Animals are not sold
according to a weight on a set of scales, but rather the price is
determined subjectively. It depends on the bargaining skill of the
two parties. Very few young animals are sold and the price to
relatives is sometimes lower than normal. The risk of disease does
not appear to influence the farmer in his decisionr vc keep livestock
as a form of wcalth. It is preferable to have money in stcck rather
than cash for in the latter it is difficult to justify no’ lending

to needy friends and relatives.

Increased cattle and buffalo production would increase th:
availability of meat for a villager's diet. Grazing feed shortages,
in both the dry season and also in the wet season when the fields
are planted, limit the number of animals village areas can support.
At present the government is introducing improved breeding and
disease control programmes. The potential for increased production

from these enterprises is discussed in Section 8.2.1.
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S5e7 Pig_groductigﬁ

In all villages many of the households kept at least ome
pig in a penrt beneath the housec. Three different production

enterprise systems could be identified, viz.

(1) Farmers keeping u breeding sow and selling 2ll or part of

the litter at weaning.

(2) Farmers fattening pigs purchased as weaners. These animals
are usually fed to a mature size and sold to merchaants, but

they may be sold at an earlier age if money is reqguired.

(3) Farmers acting as merchants purchasing mature or nearly
mature animals for later sale to merchants with slaughtering

facilities in the ampher township.

Table 5.24% sets out the numbers of such enterprises in the villages

studied.

Table 5.24: Pip Production by Households in the Survey

Sample, Classified According to Type of Enterprise (1971)

Number of Classifica?ion accor@ing to cat?gories
Village haueakaiis of pig production ﬁntorprlse
interviewed 1 > 3 Total
Ban Kor 23 2 - 8 10
Ban Koke Yai 24 - k& 8 12
Ban Dong Yai 27 7 10 2 19
Ban Na Si Nuan 31 2 12 1 15
Ban Don Tieu 16 3 8 - 11

The pigs are generally the Large White breed and they are
fed on rice bran and household wastes. When the farmer takes his
rice to the local mill, the mill owner usually keeps the bran as his
fee for milling the rice. Should any farmer want rice bran for pigs

then it can be purchased at either two baht per basket for coarse
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grain or five baht per basket for fine grain. Farmers tended to

mix the two grzdes,

Few farmers spoke of discase as being a major problem i
raising pigs. Those who did were faraers expericncing difficulty
in successfully raising litters of pigs. The author gained the
impression that proviced the young pig survived to weaning, then it
was likely to grow to a mature weight. Growth rates are slow
however, as most farmers reported keeping weaned pigs for about 12
months before being able *o sell them at a live~weight of approx-
imately 80 kilograms.

5.7:1 Financial analysis

(1) Farmer with 1 breeding sow selling the litter at weaning:

The data for this analysis was obtained from a farmer case

study in the village of Ban Kor.

Cost of breeding sow (aged 2 years): 1500 baht
Cost of hiring boar to service sow: 100 baht (twice)
Number of litters per year: 2
Number of pigleis per litter; 1, 10
Number of piglets sold: 10, 9
Cash received per litter: 2600, 240C baht
Cost to feed sow and litter for 45 days: approx. 225 baht
Cost to feed sow alone: 600 baht
Interest at 7 per cent on money invested in sow: 100 baht
Depreciation on sow: 300 baht
Expenditure (baht) Income (baht)

Boar secrvice fee 200 Sale of 2 littora 5000

Feed for pregrant sow 600

Feed for sow and litter 450

Interest on capital 100

Depreciation on sow 300

Profit 2350 s

00

i
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While this entecrprise is certainly very profitable for

this farmer, it should not be thought that all farmers are doing,

or could

because:

(a)

(v)

(e)

do equally as well.

The profit in this instance is high

The farmer takes great pride in his sow and has a high

standard of management.

The sow is extremely fertile and hac good mothering

ability. Other farmers spoke of sows giving birth

to litters of five piglets, whole litters dying from

disease, and problems in getting their sows pregnant.

Most of these problems could be overcome with better
feeding of both the sow and the litter.

The costs for the inputs are typical of those found

in every village.

However, the price received for

the weaner pigs is above average (other farmers

reported prices of 150 to 200 baht per weaner when

purchased from travelling salesman).

(2) Farmer raising weaner pigs to fattening weight:

(average situation)

Cost price of weaner 150 - 250 baht
Cost of rice bran approximately 1.50 baht/pig/day

Average time pigs fed before sale or slaughter 300 days
Average selling price (80 - 90 kg) 750 - 850 baht.

Purchase

Feed cost

BExpenditure (baht)

price of weaner

Income (baht)
200 Sale of pig to merchant 800
450

Transport from purchasing source 10

Interest

at 7%

Profit per pig

14
126
800 800

While again there is a profit for the farmer, there are

situations where no profit is realised at all. No allowance has

been made in the analysis for losses. The profitability of the

enterprise clearly depends on the number of pigs being raised but
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most households kept cnly one or two animals. Where more animals
were kept the standard of management appeared to deteriorate and
the level of feeding was too low. Outbreaks of hog cholera were
more frequently reported, and in some cases vaccine was obtained
from the local agriculture officer free of charge. However, it
only requires a price increase for the rice bran unaccompanied by a
rise in the price of pigs or the death of «w» or two animals and the

profit margin is soon reduced.

(3) Farmers acting as merchants: (average situation)

In Ban Koke Yai there were a number of farmers who acted
as merchants in the dry season. They travelled in groups of eight
or ten people to other villages within a radius of about 100 kilome=-
fres. Pigs purchased in a village were elther sold in another
village or taken to other merchants for slaughter. Profit margins
for these deals were usually between 50 and 100 baht per animal.
Careful judgement and skill was required in negotiating both the
buying and selling prices, and the animals had to be re-sold within

a short period.

Purchase price 750 - 850 baht

Cost of rice bran per pig approximately 2 baht/day.
Usual period of fattening pigs 60 days

Sale price 9 baht/kg.

Expenditure (baht) Income (baht)
Purchase price of pig 800 110 kg pig at 9 baht/kg 990
Feed 120
Transport 10
Interest at 7% for 60 days 10
Profit per pig _50 j—

990 9%

A good example of this type of operation is exhibited in
a farmer case study from Ban Kor. This farmer owned a rice mill

and thus had a cheap source of pig food.
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Beht
Purchase price of 19 pige 14000 (approx. 740 baht/pig)
Food for 57 days (approx.) 1700

Transport (to the village) 100

Selling price 19000

Interest at 7% (57 days) 165

Total net profit 3035

Net prefit per pig 160

From the above figures it can be seen that the total net
profit to the farmer was 3035 baht. A death loss through disease
of 20 per cent (4 pigs) would have resulted in a total net loss of
about 800 baht. The risk of discase greatly increases when a
larger number of animals are raised. The conditions for the
animals are more crowded, less hygienic and the farmers tend to

underfeed the aninals.

The preceeding analyses show that there are profits in a
pig production enterprise. The most profitable system was to own
a sow and sell the litter offspring at weaning. Profit margins
for other systems were small and disease could easily reduce any
profit to a loss. Again however, the feeding of a pig is a form
of saving. Money is spent on buying rice bran and this money

becomes available when the animal is sold in a time of financial need.

5.8 Poultry and Duck Production

Alnest every houschold kept poultry, largely for their meat
value rather than egg production. Generally the fowls wandered
frecly about the village to find their own food, which was
supplemented by a small portion of rice grain in the evening.
Cross-breeding between the native fighting cock strain and introduced
breeds has taken place and at any time of the year hens can be seen
followed by a brood of chickens. Although the hatchability is
reasonable, the mortality rate amongst young stock is high, the
principal discases being Newcastle disease and fowl cholera. Each
household had about 10 birds and in addition to their food value they

represented a source of readily available income as they could be
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s0ld easilye. The average selling price was sbout 12 baht per

kilogram liveweisht, a bird typically selling for about 17 baht.

Vhile not as common a sight in the village as fowls, du-ks
are also kept by some villagors. In Ban Kor there were four
villagers who kept ducks on a commercial basis, each with between
300 and 400 laying biids. The ducks are penncd beneath the house
in the evening and during the day they are herded to water ponds
in the fielde, someone guarding them in a similar fashion to that
of buffalo and cattle. They are fed rice bran and there is a ready
market for eggs and also cull birds as meat. The owners said
that their biggest problems were the injuries to ducks caused by

dogs, and loss througl theft.

5.841 Fipancial enalysis for a commercial duck enterprise

This information was obtained from a farmecr case study

in Ban Kor.

Number of birds 300

Total capital invested in ducks 300 at 15 baht per duck 4500
Deaths per year 30

Cull sales per year 40

Replacements purchased per year 70

Cost price of mature replacement duck 18 banut
Selling price of cull duck 11 baht
Number of days per year birds in lay 200
Number of eggs per day from 300 birds 200
Total number of eggs laid per year (200 x 200) 40,000
Sale price of 100 eggs 4O baht

Feed cost: 1 bag of bran at 80 baht per bag will feed 300
ducks for 3 days
.*e. Cost per day is approximately 30 baht.
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Expenditure (baht) Income (baht)
Feed cost: 365 days at 30 baht/day 10,950 Egg sales 16,000
Replacement stock 1,260  Cull ducks L0
Interest on capital at 7 %/yr 315
Transport 200
Profit per year 34215
16,440 16,440

The calculated annual profit for this duck enterprise is
approximately 3700 baht. This represents the labour reward for
managing the enterprise and marketing the produce. The: profit
represents a substantial cash income when compared with the income
from livestock and crcpping enterprises discussed previously in
this chapter. Ban Kor is close to the Borabue commersial centre
and low {ransport costs contribute to the profitability. Rice bran
was purchased within the village. A lack of suitable watering
facilities in some villages 1limits other farmers in estal'lishing
similar enterprises. Those farmers with duck enterprises did not
have problems in marketing their produce, but markei demard would
need to be assessed befere edvising more farmers to engage in such

an enterprise,

5.9 Fish Production

Fish are found in public and privately owned ponds as well
as the paddy fields in the wet season. Fish forms an important
part of the diet and is consumed in soups, curries, fish sauces or
in a preserved form, (either salted or dried). Most ponds and
fields contain native fish with common names like catfish and
serpenthead fish. The Inland Fisheries Department can supply
farmers with other varieties such as carp and tilapia. However,
farmers spoke of difficulties in raising these species, the main

problem being that native fish cannibalize the introduced species.

Private ponds are approximately 0.5 rai in area and about

tweo metres deep while public ponds vary in depth and may cover an
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arca of about five rai. Several ponds, botlh public and private
were built as a by-procuct of the Thai-New Zecaland feeder road
construction project. The soil was required as filling to build

up the crown and choulders of the road to the designed levels.

Fish in private ponds are fed vice bran or Iinely chopped
vegetable material but the fish in the fields are not supplied with
additional food. During the dry season some ponds dry up and fish
of some species, particularly catfish, may migrate overland to a
new water supply but they can also survive in the moist mud for short

periodse.

Most houscholds owning private ponds consumed the fish
within the household. The village leader of Ban Don Tieu was the
only farmer interviewed who sold fish from a private pond. He
owned two ponds, one of which provided fish for home consumption.
The contents of the other pond were sold for 2,600 baht, the
purchaser having to catch the fish himself. At a2 market price of
ten baht per kilogram, the farmer would need to catch 260 kilograms
of fish to break even. Fish cannot be purchased a®t prices lower
than this and in the dry season may be as high as 20 baht per
kilogram. The potential for an improved fish culture system,

under village conditions, is discussed in Section 8.2.3.

510 SilkProduction

Thailaund is world-famous as a producer of high quality
silk and production is widespread in the Northeast as a village
handicraft industry. All facets of silk production can be found
in almost every village including mulberry growing, worm rearing,
cocoon reeling, the dyeing of threads and silk weaving. Not every
household will engage in all of these segments of the production
process but the weaving of silk on a wooden loom is a very common
occupation of village women. Most of the silk produced is used for
clothing within the household. The men wear silk sarongs and
the women silk pasins. The silk produced is usually more coarse
than factory reeled Thai silk.
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Mulberry bhushes sre grewn on uplsnd areas of about one rai
near the house. In Ban Koke Yal fcour households were selling
mulberry leaves to other villagers, the income averaging about 80
The life cycle of the silk worm is about 40 - 45

The worms arrc kept on cane trays inslde the house and feed

baht per year.
days.
on mulberry leaves. After about 30 days the worms cease to eat
and spin their cocouns. A few days later the cocoons that are
to be used for silk are placed in boiling water and the strands
It is

estimated that 200 kilcgrams of mulberry leaves are converted into

from several cocoons are spun off into a single thread.

10 kilograms of cocoons which in turn can be made into one kilogram

of raw silk.

Table 5.25¢ Silk Production by Hcuseholds in the
Sucvey Sample (1971)
Number )
: + Number Total
producing ssoAat o Value of
Village silk for |PFS g | a4 Y {silk sold
- silk for sold
household o (k) (baht)
use only &
Ban Kor 8 3 1650
Ban Koke Yai 9 2 750
Ban Dong Yai 17 6 1245 2795
Ban Na Si Nuan 22 2 3 600
Ban Don Tieu 11 ! 3 9 2120

In each sample wvillage about half of those households
surveyed were engaged in silk production. The price received by
the villagers varied within a range of 150 to 270 baht per kilogram
depending on quality. Merchants either came to the village to buy

the silk or the women sold it in the market. Silk production has
been recognised as having petential in raising villager incomes.
The improved technology, and potential income from a village based

sericulture industry, are discussed in Section 8.2.4 of this study.
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511 Marketing cf Produce

From tlhie previous description of the various agricultural
enterprises, it is apparent that many couseholds have only a small
surplus of produclic: for rale. A marketing system consisting of
a chain of middlemen ccnineciing the producer with the final market
centre has arisen to service this economy. The following diagram

shows the marketing chaunels for the sale of un-milled rice.

Farmer
W
Villarse
Cecllector
District middlemen —. Y Provincial middlemen
| %4
Large rice mill in
the province
L 4

Bangkok

Fipure 5.3%: Marketing Chaunels for the Sale of Unmilled Rice

Rice consumed by the houschold “s milled locally as therc
is usually at least one rice mill in a village. Surplus rice is
s0ld in the unmilled state to either a village collector, district
middleman or provincial middleman. The village collector is
frequently either the local mill owner, storekeeper or a wealthy
farmer who offers credit to cther villagers. District middlemen
usually own vehicles and travel to villages buying directly from
farmers or village collectors while provincial middlemen have large
warehouse facilities and wait for the lower level buyers to bring

the rice to them.
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A eimiiar marketing pattern operates for the sale of kenaf
and indeed the same middlemen may purchase both rice and kenaf.
Perishable products including vegetables, fruit and fish, together
with chickens and ducks may be sold by the producer to other villagers
or to local murchants who in turn sell to stall-keepers in the market.
Silk and cotton material is also sold to merchants in the market

centres.

The margins received by villagers who act as local
merchants collecting perishable produce from other villagers are
small. With the improved transportation facilities, nowadays more
households take the produce o the markets themselves. Sales to
local merchants are usually only made when a household has a small
quantity of product to sell and it is not worthwhile for them to
transport it to the market. These same local merchants also
freqguently purchase perishable produce at the market and resell it

in smaller quantities when they return to the village.

Large livestock such as cattle, buffalo, and pigs are sold
on a different basis. Villagers may travel in groups buying stock
in one village and selling in another at a small profit. Alterna-
tively merchants from the district or provincial centre may travel
to the villages in search of animals suitable for slaughter, and

bargain with the farmers drectly.

The farmers had few complaints concerning the marketing
of the variocus agricultural praducts as they are aware of the final
price. Dissatisfaction was morz commonly expressed at the high
rates of interest charged when the villasers asked the merchants for
credit.

The presenl system fulfills the three conditions,

identified by Mosher (1966), that are necessary in a marketing system:

(1) Someone, scmewhere who wants to buy farm products ...
(2) Someone through whom to sell farm products ...

(3) Farmer's confidence in the working of the system.

A general satisfaction with the marketing system has arisen

because the villagers are accustomed to this system and as they have
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small quantities of produce to sell they don't consider an

alternative. A Stent (1969) has observed:

"The present middleman system of marketing agricultural
production is well adapted to a secmi-subsistence type of
agriculture and to a countryside where cemmanications and
transportation are bad, villages are isolated from major
marketing centres and the peesantry is predominantly

uneducated."
5:11:1 The role of the Thai-New Zealand feeder road in vproduce
marketing

For the past three years, the farmers interviewed for this
study have not been in'"a countryside where communicatious and
transportation ars bad (and) villagers are isolated from major
marketing centresc..." While the traditional marketing framework
still prevails there are changes which are the direct result of the

improved transportation facility.

The construction or the Thai-New Zezland feeder road has
resulted in reductions of at least 50 per cent of the cost of
transport for both passengers and produce. Prior ito construction
the passenger fare between Borabue and Wapipathum {26 km) was 12 baht
while in 1972 it was only five baht. Table 5.26 shows the
transport charges for passengers and selected agricultural products

prevailing in 1965, prior to construction, and in 1972.

Table 5.26: Transportation Costs for Passengers and Prcduce

in 1965 and 1972 (baht per kilometre)

Item 1965 1972
Passenger 0433 0:13
Rice (50 kg bag) 0.28 0.14
Kenaf (100 kg) 0.60 0.25
Pig (30 kg) 1.50 0.70
Baskets of produce 0.17 0.05
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The tahle shows transport cost calculated in the unit
'baht per kilometre', but in practice the smallest unit of payment
by a passenger for travel on a pici-up bus was one baht. This
amount was paid over any distance within the first seven kilometres
and from the eighth *o the fourteenth kilometre the passenger paid
a further baht. Goods ana passengers travel together in the pick-

up trucks, and larger buses.

The dramatic increase in the availability of transport
has had an effect on the marketing of agricultural produce.
Whereas previously there were only three or four local transport
vehicles per day travelling Tetween Borabue and Wepipathum, in 1972
there were more than 50 travelling in each direction.6 Villagers
can now sell small quantities of rice directly to the district
merchants as they reguire the money. In the past the villagers

cculd only sell fto those merchants who came to the village.

Fresh vegetables and other perishable goods can be sold
more easily with the increased frequency of vehicles operating
between the towns. However, other factors essential for develop-
ment, particularly irrigation, are necessary before maximum advantage

can be obtained from the transport facility in this respect.

Farmers reported a definite advantage from the road in
the marketing of kenaf. “yeriously after arranging transport to
the town, a farmer was often forced to sell his kenaf for a low
price. The merchants were in a stronger bargaining position,
knowing that the farmer could not afford to transport the kenaf
back to the village. Nowadays more merchants come to the village
wanting to buy the kenaf and the additicnal competition discourages

them from cheating the farmers.

The marketing of livestock has not been greatly affected
by the construction of the road. Buffalo and cattle bought and sold
by itinerant merchants are usually walked between villages while

pigs and poultry are transported in pick-up truckse. Improved

6 Refer to Appendix Four, Table Ak.h,
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transportation has resulted in more frequest visits by provincial

merchants wanting stocit for slaughter.

Table Ak.2, Appendix Four shows that multipurpose pick=-up
trucks are the vehicle type most freqguvently usir¢ the road. The
deep rutted dirt tracks of the past were not suitable for this
vehicle type and the villagers had to travel on heavier truck and
truck=-bus transport. These were beset with mechanical treakdowns,
and repair costs were high. Reduced transport cest has resulted
in more frequent visits to the market centres but the number of
monthly journeys dependc on the distance from the market centre,
the quantity of produce to sell or the purchases required.

Villagers in Ban Kor tvavelled to market often while those in Ean Koke
Yai stated that they ounly travelled once or twice a month. Mea®:,
fruit and vegetables were the items commonly purchased .n the market,
but unless a household member had other business in the ampher, he

would not travel to market specifically for fresh produce.

Improved transportation has resulted in various companies
selling household products including toothpaste, soap, medicine
and health drinks. These are sold in conjunction with village
promotion campaigns, screening outdoor movies and selling the
product during the frequent intermissions. The villagers were
eager to sample these new products. There was no ev'.:erce of
merchants travelling to the villages to sell farm inputs such as
fertilizer or insecticide. These items were sold by stores in the

market centre.

5¢12 Summary

This chapter has outlined those agricultural enterprises
practised by farmers adjacent to the Thai-New Zealand tecder road.
The enterprise descriptions are based on the author's observations
of cultivation practices by case study farmers in Ban Kor while the
physical and financial information has been derived from both the

agricultural pilot survey and farmer case studies.
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The rice crop is the most importenc factor affecting the
velfare of a household. The quantities of rice available for sale
are small but incowe is derived from upland crops, particularly
keraf, and the sale of livestock, vegetables and silk. Generally
the quantities for sale are small znd the chezpier concludes by
describing the marketiag system for the various agricultural
praducts. Thies system had arisen to service w« subsistence
agriculture in an area with poor transport and communications but
changes are already apparent following the construction of the
Thei-New Zealand rcade.



Chapter Six

THE STUDY AREA IN RELATION TO CHARACTFRISTICS AND
MEASUREMENTS OF SUBSISTENCE AGRICULTURAL PRODUCTION

Although transport has been identified as one of the
basic requirements for cconomic development to proceed, the extent
of usage of a new road transport facility depends upon the nature of
the local economys A commercially oriented population will make
extensive use of a road as they travel to the markets and towns
selling their produce and purchasing other goods. In -ontrast,
the population of a predominantly subsistence economy, characterised
by each household producing for its own requirements with few

produce sales or input purchases, will make less use of a road.

Where the latter conditions exist, if better use is to be
made of a road asset;subsistcnce farmers must be encouraged to
engage in commercial agricultural enterprises. This is the aim of
national policy makers in developing countries, but these aius may
conflict with the objectives and attitudes of the loz:: farmers.

An apparent lack of response to the presence of a new road could
lead to the vonclusion that the farming population is not
'economically minded! and has failed to recognise the poteuntial
benefits of the facility. In some circumstances this conclusion
may not be justified. Before making an economic evaluatiocn of
the Thai-New Zealand feeder road it is therefore necessary to
establish the category of production in which farmers of this
region are engaged and the conditions under which the road should

be evaluated.

6.1 Characteristics of the Subsistence Farmer

Subsistence farmers cannot be categorised as a

homogeneous groupe. They can be found in widely different
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ecological, social, cuitural, political and economic settings but
they do have common festures which allow a description of their
essential characteristics. Wharton (1969) has observed:

"The most common starting point for a definition of a

'subsistence Tarmer' or 'pecasant' is that the farm

family's gcal of production is for family food ratuer

than for commercial sale. There is a direct and close

interrelationship between production and consumption.

The goal of productive activity in cultivation is

family survival.™

Wharton goes on to suggest that the farmer characterised
by pure subsistence production is rarely found in the real world.
What is inveolved is a continuum with pure subsistence and pure
commercialisation at the two extremes. Situationes falling to the
left of the '50 per cent production sold' midpoint can be

described as 'subsistence! or 'semi-subgsistence'.

Mellor (1966) has noted that there is frequently &
divergence between society's objectives, as expressed in a country's
economic plans, and farmers' practice and level of achievement.

This divergence can arise from inefficiency on the part of the
farmers in achieving those objectives they have in common with
government plans, or from a difference between the objectives of
the farmers themselves, and the objectives that have been set for
them. Mellor believes that the divergence genera:ly derives from
an over-simplification of farmer objectives by planners rather

than differences in underlying values.

Plans for the agricultural sector often assume that
farmers will maximise output, which in turn implies farmers attach
a high value to material goods and the forms of output which can be
sold to purchase those goods. Development plans may also attach
greater importance to change in enterprise systems and technology
rather than security, and a high value to future income relative
to present income. Rather than consider 'cash costs' however,
subsistence farmers are more concerned with the cost of hard work,
leisure or ceremonies forgone, the ridicule that failure of a new
technique would bring upon the household, the difficulty of breaking

from tradition, and the desire to avoid risk.
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Mellor has suggested that subsistence farmers may appear
to farm inefficiently because they are judged by criteria
different from those they use in making their decisions. He
examined the rationale used by subsistence farmers in the
decision~naking processes of allocating existing resources, using
additional resources, and responding to price and technological
change. Given their environmental conditionc and objectives,
Mellor concluded these farmers were acting efficiently.

Schultz (1964) shares this viewpoint and has stated that
traditional agriculture Las been organised along extremaly
rational lines at its given level of technology, the farmer having
welcomed any real opportunities to increase production and

profits.

Within the environment of subsistence agricul.ture, a
high degree of efficiency in allocating resources can be expected
because the farmers have had considerable time to move toward an
optimal solution within a fairly constant level of technology.

The lack of use of additional inputs is a reflection of the
farmer's reluctance to increase debt when the returas are uncertain.
Response to product price changes frequently depends upon the
availability of housechold labour to cultivate more land or increase
the output from existing land by improving cultivation practices
such as weeding. This requires a re-allocation «f i.ne devoted

to work and to leisure. Before accepting a new innovation, the
farmer must have a desire to increase his material welfar. and

confidence that a specific innovation will increase his wealth.

Penny (1964) endeavoured to inter-relate technolcgical,
economic and social changes to measure the extent to which farmers
in North Sumatra, Indcnesia actually participated in the develop-
ment process. From an index of economic mindedness he had
constructed, Penny showed that farmer behaviour and attitudes
towards economic activity differed from village to villauge. The
two factors which differentiated the villages where the farmers
were economically minded from those where they had remained
'subsistence minded' were cultural heritage and secondly, the
nature of the main commercial crop grown. Farmers were most

influenced in making economic decisions by the customs and norms
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of the village in which they lived. The farmers demonstrating

economic mindedncss lived in villages where successful vegetable
cultivation requiring the adoption of fertilizer, new tools and

careful management could be carried out. Cultivation of rubber
and coffee was less demanding in terms of requiring the adoption
of new practices, and villagers growing these crops remained

"subsistence minded'.

If the belief is correct that the subsistence farmer
operating in a relatively static physical, economic and cultural
environment is a rational profit-maker at his level of technology,
there are implications for agricultural development planners.

As economic development provides a dynamic environment, it may be
necessary to help farmers develop into better decision-makers

once the conditions have been changed. This becomes more important
when complex technological innovations are introduced or the
technology has a lower rate of return to the farmer in the short-
term. Provision of the essential elements for econcmic development
identified by Mosher (1966), particularly education programmes and
cheaper sources of credit, will assist farmers in moving towards

the goals of national plans.

6.2 Applying leasures of Subsistence to the Villagers Studied

Research workers have applied both qualitative and
quantitative assessments in measuring the degree of subsistence of
a group of villagers. The criteria used seek to measure the
extent of inter-actior and inter-dependence of the subsistence
household with the world outside the village. Both the nature
and degree of inveclvement are considered important. Wharton
(1969) has classified these criteria as being either socio-cultural,
developmental, or econonmic. Socio=-cultural criteria include the
extent to which non-economic factors influence the decision-making
process in agricultural production, the external contact farmers
have beyond the immediate village, the nature of interpersonal

relationships and psychological factors influencing goals and
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achievement. The purpose of this study Las becer to measure the
economic impact of the Thai~New Zezland feeder road,. Thus while
socio~-cultural criteria are important, their measurement is outside
the scope of this study. Economi.c and developmental criteria are

inter-related and they are discussed in greater detail.

The 'sale of farm products ratio' is one measure of a
farmer's degree of subsistence orientatione. It is measured as the
ratio of production sold to total production, a small ratio
indicating a high level c¢i subsistence. Table 5.14 showed that
for each village studied less than 15 per cent of the total produc-~
tion of glutinous rice, the staple diet crop, was sold. However,
more than 70 per cent of the non-glutinous rice, and almost all of
the kenaf grown was sold. It is therefore necessary to consider
the purpose of each of the agricultural enterprises in which the
farmers engage before using this ratio measure. Small areas of

the latter crops were grown specifically for sale.

The agricultural enterprise descriptions outlined in
Chapter Five indicated that the proportion of houselolds eagaged
in a particular enterprise varied between the villages sampled, as
did the scale of operation within a village sample. Frequently
the quantities of produce sold were small and indeed some
households stated that they sold no produce during th.: 1971 year.
For some households this statement may not have been true and
they could have sold small quantities of rice, fish, or chickens.
Alternatively they may have obtained credit to make purchases
from the market. Table 6.1 hows the number of households
from each village sample engaged in the sale of various

agricultural products.



Table 6.1:

Number of Households in the Survey Sample Selling Various

Agricultural Products in 1971

Village ) hum?er ) Number Glut%nous Ncn—glytlnous Keniae Vegetables
interviewed | without sales rice rice
Ban Kor 2% L 7 7 10 2
Ban Koke Yai 2k 3 6 4 14 -
Ban Dong Yai 27 2 14 7 19 5
Ban Na Si Nuan 31 2 12 9 - 5
Ban Don Tieu 18 2 3 8 ~ 5
~uit Silk Pigs Buffalo Cattle Misc.*
Ban Kor 3 3 10 1 b 2
Ban Koke Yai L 2 3 - - L
Ban Dong Yai 2 6 10 2 1 -
Ban Na Si Nuan 9 2 10 - - -
Ban Don Tieu b 3 L 1 - 9]

* Iish, ducks, eggs, chickens, mulberry leaves.

‘GOl
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In coustructing Table 6.1, rice sales made to merchants
to pay for fertilizer purchased on credit, have been included,
but the table excludes farmers who were engaged in an enterprise
purely as local merchants. From Table 6.7 it is clear that the
villagers largely dep:nded upon rice, kenaf and pig production

as sources of income.

Table 6.2 demonstrates the wide variation in household
total net cash incomes from their own agriculiural enterprises.
Incone from local merchant activities has been excludec- The
net cash income from cattle or buffalo enterprises is the
sale price while thosct of pig production enterprises have been
calculated on the basis of the gross margins presented in
Section 5.7. Net returns for cropping enterprises have been
calculated by subtracting the cost of all purchased inputs

from the value of any produce sold.

The table shows that in each village surveyed, there
were some households with deficit or zero cash incomes from
their agricultural enterprises. Deficits arise in the case of
farmers paying for inputs of fertilizer or hired labour but
reporting no produce sales. The largest deficit incarrad was
700 baht, most having deficits of less than 300 baht. These
households were not necessarily in debt, although many we:e.
Some had members acting as local merchants and the small profit
margins could cover the deficit while other households had

members undertaking work in the dry season.



Table 6.2:

Total Net Cash

Income From Agricultural Enterprises in 1971,

for Each

Household in the Survey Sample (baht)

Range of Income (baht)

Village ¢ g S i
Number in |Deficlt or | 4500 | 201-koc | 401-600 [601-1000
sample zero income
Ban Kor 23 6 - 1 1 5
Ban Koke Yai 24 U [ 6 L 2
Ban Dong Yai 27 3 2 5 3 3
Ban Na 5i Nuan 31 7 8 L 3 5
Ban Don Tieu 18 5 L i - -
fore than |More than Average
1000-2000 2000-~3000 3000-4000 000 8000 "
Ban Kor 3 1 2 A - 1813
Ban Koke Yai 3 1 - - - 509
Ban Dong Yai 7 1 2 > - 1582
Ban Na Si Nuan 3 1 - - - Lis
Ban Den Tieu 3 3 2 - 1 1912

‘OLL
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In each viliage sampled at least 35 per cent of the
households had net cash incomes of 600 bahi or less. At least
50 per cent of the households received less than 1000 baht. The
average net farm income per Northeastern family in the 1969/70
cropping season was 927 baht.1 This auvthor has no knowledge of
the method of collection or preparation of the data in Table 2.1
or whether 1969/70 was a better or less favourable year for North-
eastern farmers. Nevertheless the average incomes for the
households in the two villages of Ban Koke Yai and Ban Na Si Nuan
were considerably below the average for the Northeast in the 1969/70
year, but the average incomes for hcuscholds in the other three
villages studied were higher. The relatively high average incomes
in the three villages concerned are the result of the higher

incomes accruing to a few households.

The households with net cash incomes greater than 4000
baht were generally multi-enterprise farmers selling rice, kenaf,
pigs, silk and vegetables. Those farmers selling buffalo and
cattle also fall into this category, and as this policy is not
necessarily an annual event, their incomes in 1971 may have been
greater than in another year. The highest total net cash income,
14,000 baht, was obtained by a case study farmer in Ban Don Tieu.
His scientific approach to agriculture, including fertilizer usage

and mushroom cultivation, has been described in Chuptor Five.2

Another economic criterion used by research workers is
the 'hired labour cr purchased factor input ratio!'. The amount
of hired labour relative to total labour, and purchased factor
inputs to all inputs used in production, give a measure of farmer
involvement and integration in the wider economy. The enterprise
descriptions in Chapter Five have indicated the heavy dependence
upon family labour and reciprocal labour exchange. Table S.h
showed that most of the villagers who obtained work in the dry season
returned home o assist the household with the rice crop in the wet

5eas50ne.

1 Refer to Table 2.1.
2 Refer to Section 5.2.8 and Section 5.k,
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Purchased inputs for the various cropping enterprises
described were negligible aside from fertilizer for the rice crop.
There were few capital inputs for the livestcck enterprises aside
from the cost of the stock itself and purchased feed for pig and
poultry production. Firom the results of several studies, Wharton
(1969) suggested that o3 modernisation proceeds, the fraction of
total product sold on the market in the early stages increases
faster than the fraction of inputs purchased. This may be true
for the villagers in this study region, in that while diversification
and increasing commercialisation is apparent, the use of paid
factor inputs is still minimal. Additional inputs such as
insecticide and antibioctics were used by the villagers if they were

supplied free by the lccal agricultural officer.

The level of techneclogy employed in the agricultural
enterprises has been used to measure subsistence, the implicaticn
being that subsistence farmers use less productive or simpler
techniques. While the tools of the Northeastern farmer are simple
it is not possible to say they are less effective than more modern
equipment. The farmers' preferred use of a buffalo rather than
a hired tractor is a reflection of the high cost rather than a
lack of knowledge. They knew that, particularly in a year when
the wet season came late, a tractor could plough their fields
faster than a buffalo and they could therefore gaiun valuable time.
Similarly, they would have used more fertilizer but for the high

cost and a desire to minimise debt.

Improved cultivation practices including the planting
of kenaf in rows rather than broadcast seeding, weeding of the
kenaf stands, and the application of free insecticide are examples
of new technology farmers have adopted because there was no
financial outlay. This implies that either the cost of other
technological practices is too high and prices should %.¢c reduced,
or finance shculd be made available to the farmers at reasonable

interest rates for them to purchase additional factor inputs.

The use of credit and the uses to which borrowed money
is put is another criterion to measure economic activity,

borrowing for consumption rather than production indicating a low
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level of eccnomic mincedness. In the v.illages surveyed the most
common source of cicait, aside from loans from friends and
relatives, was obtained from money-lenders and merchants. The
villagers sometimes had to offer part of their crop as security
to obtain the loan, and repayment was freguveuntly negctiated in

5 The quantities of

terms of the amount of product to be paid.
purchased production inputs used by villagers in this region were
described earlier in this section. Aside from fertilizer they are
minimal yet a group of villagers in Ban Kor estimated that at

least 50 per cent of the households in that village had loans of
between 1000 and 2000 baht in November 19%2. Three villagers in
Ban Kor loaned money to other villagers at interest rates of about
five per cent per monih. One of these money-lenders stated that
he had loaned money in April/May 1972 to about 30 farmers for
personal living expenses and to assist in kenaf production.
Interest was to be made at the rate of five kilograms of kenaf for
every 100 baht borrowed, representing an interest rate of ahout

20 per cent for a six months loan.

At the time when these farmers arranged tuneir loans they
did not foresee that the 1972 cropping year would be a drought.
They were not able to harvest a crop and most were unable to repay
their debts. As a result of the drought several farmers said they
would probably reguvire more money to purchase ricc. Bezause these
farmers had not been able to plant rice crops there had been nc
necessity to purchase fertilizer or other inputs. But tie
borrowed money had already been used for consumption and not
production.# Farmers were thus going to carry debts into the
1973/7% cropping season and borrowing to purchase productive inputs

such as fertilizer wonld further increase their debt level.

Although no socio-cultural mecasurements were conducted in
this study, a few of the author's subjective observations can be
stated here. Rogers (1969) has suggested that the subsistence

farmer is characterised by mutual distrust, suspiciousness and

3 Refer to Section 5.2.3.

4  Peters (1966) in his study reported that almost half of the
credit obtained by Northeastern farmers was used for family living.
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evasiveness ia intcrpersonal relationships, low aspiration levels,
unwillingness tc defer gratification, znd exhibits a high degree
of localiteness. These characteristics apply, at least in part,

to Northeastern villagers.

Villagers enclose their livestock beneath the house in the
evenings, and each farmer guards his rice crop day and night as
the harvest season approaches, both measures as a precaution
against robbers. They stated that robbers could come from within
their own village or from other villages. The villagers can co-
operate in transplanting and harvesting rice and in projects such
as the building and repair of a temple or preparation for ceremonies.
While most older family members appear to have low aspiration
levels for themselves .hey have strong hopes for their children.
A farmer making many personal sacrifices to spend money on education
is thinking of the whole family's future. Should his son succeed
academically, he will be able to obtain a well-paid job and provide

more money for the family.

The Northeastern villager is characterised by an
unwillingness to postpone imnediate gratification in enticipation
of future rewards. Few farmers appearcd to save for specific goals.
Typically a farmer suddenly finds he wants or needs money for some
purpose and he looks to see what can be sold to obtair it. A
fatalistic outlook on life, the feeling that an individual's efforts
cannot determine his future, could result in a villager feiling to
see a relationship between work and his economic condition.
However, the Northeastern villager recognises that progress requires
hard work and the number of people seeking dry season employment
supports this viewpoint. Several villagers interviewed, recognised
that better market access is a direct result of the road construction
project. With the desire to increase incomes to further family
education, better opportunities for produce sales could be expected
to encourage enterprises such as vegetable cultivation and fish
farming. For many, however, the cost in terms of reduced leisure
and the effort required dissuades them. Cultivation of vegetables
by more households is possible if the people would carry water by

hand from ponds one or two kilometres distant from the fields.



115,

Localiteness, as defined by Rogers, is the degree to
which individuals are oriented within, rather than externally to,
their social system. Few villagers the author interviewed had
ever travelled to Bangkok,5 most stating that prior to constructiun
of the present road network it was not uncommon for families to
never leave the village during the year. The increasing number of
villagers, particularly young people, returning from seasonal
employment in the cities has resulted in more extensive travelling
by many other villagers. Contact through the riass media, mainly
the transistor radio, has also increased villagers' awareness of

the world around them.

6¢3 Summary

This chapter has reviewed the characteristics of
subsistence agricultural production and a number of economic and
developmental criteria have been applied to production levels in
the region of the Thai-New Zealand feeder road. Analysis of house-
hold net cash incomes from agricultural produce shows that the
income levels in many cases are low. The use of modern technolo-
gical inputs is low but the lack of purchased inputs 93 largely the
result of excessive cost rather than a lack of knowledge. In 1972
many farmers in the case study village of Ban Kor were in debt, most
having borrowed money for household living rather than fo.* the

purchase of production inputs.

These factors, together with the brief sociocultural
comments, suggest that the farmers are operating under subsistence
conditions. But there is a degree of commercialisation and most
households were selling some produce, usually either rice, kenaf or
pigs. The Thai-New Zealand feeder road will be evalvated under
conditions which are more closely subsistent rather than commercial.
The problems associated with the movement towards greater commercia-
lisation will also be discussed in Chapter Eipght, in order to more

fully investigate the potential worth of the road to the region.

5 A distance of approximately 400-500 kilometres.
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Chapter Seven

ECONOMIC EVALUATION OF THE THAT-NEW ZEALAND FEEZDER ROAD

7.1 Introduction

Chapter Three ol this study described the rcle of transport
in economic development using material from transportation studies
conducted within Thailand and in other developing countries.
Subsequent chapters have described the data collection procedure and
the information required to make an 'ex poste! economic analysis of
the Thai-New Zealand feeder rcad. This chapter utilises the data
obtained to assess the impact the road is making under the conditions

of a predominantly subsistence agriculture outlined in Charter Six.

7.2 Method of Evaluation

The methodology ccmmonly practised for a standard benefit-
cost analysis will be used to evaluate the economic¢ 1upact of the
Thai=New Zealanrd feeder road project.1 This technique reguires the
quantification, in monetary terms, of costs and benefits ztsociated
with or resulting from the project over the period of time defined
as being the projecct life. The total cost and benefit flows are
then discounted to a single point in time, usually the beginning
of project constructioi, and economic measurements are made to

judge the value of the project under various circumstancese.

Yhile it is desirable to quantify as many of the costs

and benefits as possible, difficulties are encounlered when the

1 For a detailed description of benefit-cost analysis and project
evaluation the recader is referred to Prest and Turvey (1967)
Mishan (1972), and Gittenger (1972).
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benefits are social or political rather than econcmic and therefore
not easily quantilfied. These items must be considered in conjunc-
tion with the nmeasuvircments performed on the quantifiable data in
drawing conclusions as to the value of the investment. Beforec
making the analysis it is necessary to define and discuss the policy
adopted in this study with regard to the parameters affecting a

benefit~cost analysis.

7241 Project life

Estimation of the ceconomic life of a road is a highly
subjective process depending on assessments of factors such as the
physical length of life, maintenance and repair levels, the demand
for usage, and future development of any alternative trausport
systens. Theoretically, providing adequate funds are avallable for
maintenance, and the required maintenance is carried out, roads
should be capable of carrying the loads for which tl.ey were designed

almost indefinitelye.

An economic analysis relates costs and benefits resulting
from a project so as to measure the profitability of that project.
Data for the analysis is based upon past and presc:ut ‘rends but in
many cases theses trends, particularly price information and patierns
of usage, cannot be accurately projected several years intc the
future. It is thus usual in an analysis to limit the life of a
project, at the same time recognising that future benefits may
continue after this date. While the major project costs occur in
the years of construction, benefit flows may not begin until the
project is complete and hence they are more likely to be under-

estimated by designating a limited project life.

Ingineers have two viewpoints when they consider the life

of a road.2 Either it is assigned a life which depends on the

2 United Nations (1971) "A Guide to Highway Feasibility StudiesY,
Ppo 3?"38 ©
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physical ability of its component parts to withstand use over time,
or a life is presumed to continue until the route requires upgrading
to relieve traffic pressure. A life limited by physical deterior=-
ation implies absence of proper maintc.nance. If allowance is made
in the eccnomic aualysis for maintenance expenditure, it is not
logical to define the project life on this basis. A more logical
approach is to limit the life to the period in which it can
ccononically carry the loads demanded of it. At the end of this
period a decision can be made as to whether the road should be

3

vpgraded or not. At this time a residual value” can be assigned
to the present project and subsequent costs and benefits will accrue

to a new project.

The procedure of limiting the life of a road to the period
before major upgrading is undertaken, is unsatisfactory from an
economic viewpoint. In the period following the year designated
as the end of the project's life, further costs and further benefits
will/may accrue to the original project. The magnitude of the
value of these extra costs and benefits will depend on three

inter~-related factors:

(1) The physical state of the road at the end of the 'road's life!.

(2) The nature of any upp-ading that is undertaken in the years

following the end of the 'road's life'.
(3) The use that can be made ~f the road in that period.

The physical state of the road at this time will depend
on the use, abuse in terms of the loads ‘arried for which it was
not designed, and the maintenance levels during the period desig-
nated as the road life. These parameters can not be predicted with
high accuracy. Similarly the nature of the upgrading will
depend on the demand for a new facility and finance availability,
but these too cannot be accurately forecasted by the analyst.
At this time engineers may decide to spend no farther money on the

road or alternatively the road could be widened, re-aligned, or

3 The concept of residual value is dizcussed in Section 7.2.2.
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reconstructed. In making an ex poste analysis, the accuracy in
neasuring the likely physical condition and the course of action
as far as upgrading is concerned, will be improved the closerto the

end of the project life the analysis is made.

A 15 year economic life is the basis for calculations
used by the Thai Highways Department in their economic analyses.
At present in Thailand, more emphasis is being placed on the
provision of a sealed highway network to cover the Northeast and
less attention is devoted to the maintenance of existing roads.
This economic analysis also assumec a project life of 15 years from
the time of completion of road construction. Traffic began using
sections of the road ¢s soon as earthwork formation was completed.
This facet of road construction was completed for the final road

section between Satuk and Buriram early in 1971.

Pelu2 Residual value

If, at the end of the project life there is no upgrading
of the road, a residual value for the project should be selected to
represent the discounted present value of the extra bencfits
accruing in the 'post-project life' period. The follvwuing

hypothetical ewample demonstrates this situation. Assume

(1) A project involving construction of several bridges with an
estimated life of 50 years, connected by a road alignment,

has been completed.

(2) The project was assigned a 20 year project life and at the
end of this time the road is impassable but the bridges are

in perfect condition.

If =t the end of 20 years a decision is made not to upgrade
the road, the residual value of the project is zero despite the
fact that the bridges are good. The whole projcet will have no
further benefits accruing to it because the rcad cannot be used.

If the road could be used for two further years, then the residual
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value should be caleculated to represeni the benefits resulting from

two years furtler usec.

If at the end of the project life there is upgrading,
the residual value of the road can be defired as the difference in

cost between:

(a) VUpgrading the road using the structure remaining from the

first project, and

(b) Upgrading or building the road if the first project had

never been constructed,

Using this cdefinition of residual value, the 'cost-saving'
at the time of upgradiig is the only benefit beyond the end of the
project life, imputed to the original project. When a feasibility
study is made for the upgrading project, the original project will
be sunk capital with no residual value and all the benefits after

this date accrue to the upgrading.

From an economic viewpoint this definition of residual
value is also unsatisfactory. The 'cost-saving' at the time of
upgrading bears no distinct relationship to the benefits that would
or do accrue to the original project in the period following that
designated as being the end of the project life. Tuture benefits
are made possible by carrying out an upgrading programme but the
magnitude of those benefits will not necessarily equal the cost-

savings in construction.

Rather than consider these benefits as resulting from a
new project it would be more logical economically to treat the
upgrading as a major raepair cost to the original project, occurring
X years after construction has been completed. The flow of
benefits thereafter would then accrue to the original project.
This, however, has the same effect as increcasing the 1liie of the
project, and the problem in forecasting data several years into

the future for an evaluation was described in Section 7.2+7.

L  United Nations (1971) pp. 38-39.
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Conflict therefore arises in the way to caiculate a
residual value for the Thai-~New Zealund feeder road. Figure 3.1
showed that this road is an integral part of a roading scheme for
Northeast Thailand. Thus at the end .f the assumed project life
in 1985, the presert route will probably still be used as a major
road. It is difficult to estimate the extent of future usage,
whether law enforcement will restrict the loads carried, and the
maintenance that will be undertaken, but if upgrading is undertaken
(as scems likely), then the road will have a residual value at

this time.

For this analysis, the residual value in 1985 has been
calculated by assuming a proportion of the net benefit (total
benefits less maintenance cost) in that year will occur in perpetuity.
This means the residual valu« for the project will vary according to
the level of benefits in each particular analysis. The proportion

of net total benefits considered are O, 25, and 50 per cent.

The interpretation of the residual values calculated is
that they represent the net present value of all discounted costs
aud benefits occurring after the designated end of the original
project life. In this context each figure may represent the
discounted value of the remaining benefits without any upgradinge.
A decision not to upgrade .ould be made on the basis that the
discounted benefits would not exceed the cost of the upgrading.
This decision would be logical economically although there could be
situations in which a road is uggraded for other than economic
reasons and the future benefits are less than the cost of the
upgrading. These circumstances are not zonsidered here.
Alternatively, ecach figure may represent the discounted value of

the remaining benefits, less the cost of the upgrading programme.

Variation of the proportions of the capitalised total net
benefits will allow nmeasurewacnt of the importance of a residual
value in the economic evaluation. It will also be possible to
calculate the residual value required for the project to be
profitable in terms of the economic criteria used for evaluation.

A subjective assessment must then be made as to the likelihood of

achieving this level of net benefit in the 'post-project life' periode.
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712n3 PJ'OjeCt COSt.."i .

Project costs may be of two types. Direct costs include
the value of goods and services used ian constructing, operating
and maintaining *he project. Indirect costs are the additional
costs required to make the immediate products or services of the
project available for use or sale. The following direct cost items
have been considered in this analysis and are described in Section

e

(1) Hew Zealand Government Contribution

(a) Advisers salaries and allowances.

(b) Machinery and equipment.

(2) Royal Thai Government Contribution

(a) Accommodation for Hew Zealand personnel, wages for
labour, materials, maciainery and equipment operating

expenses, bridge construction.
(b) Acquisition payments for land, buildings and trees.

(c) Road maintenance and repairs.

Indirect costs i-zlude the cost of farm inputs such as
seed, fertilizer and also iransport. These costs are deducted
from the gross value of outpul when calculating the net value of
increased production in the regolon due to the developmental effect
of a road. Section 7.4.2 discusses the treatment of these costs

in an economic analysis.

Pelvl Project benefits

Project benefits are defined as the increase in value of
goods and services resulting from conditions with the project as
compared to conditions without the project. They are measured
net of direct and indirect costs and can be classified as either

tangible (T) or intangible (I) benefits. The former are those
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benetits which can be expressed in monetary ternms while intangible
benefits are those which cannot be satisfactorily expressed in money
terms in a formal analysis. A further classification is recognised
in that benefits, whether tangible or intangible, are primary (P)

if they directly result from the project and secondary (8) if they
are an indirect result. The following benefits have been

classified and are described in Section 7.4 of this analysis.

(1) Transportation benefits

(a) Savings in vehicle operating costs (T,P)
(b) Accessibility (1,P)

(2) Apricultural benefits

(a) Upland cropping (T,P)
(b) Lowland rice farming (D,P)
(¢) Marketing (2,B)

(d) Potential agricultur:l developments (T,P)

(3) Commercial and emplceyment benefits

(a) Business and comrercial activities (T,S)
(b) Salt production {2, B)

(¢) Dry season employment {n,8)

(4) Social benefits

(a) Improved living cond’.cions (1,58)
(b) Villager mobility (L,P)
(¢) Health (I.8)
(d) Education (I,8)

(5) Political benefits

(a) Improved political awarcness and contact {I,8)
(b) Strategic value (1,P)

(6) The project in relation to training Thai

personnel in road construction techniques (1,P)
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7e2e5 Discount rate

In all the literature written about project evaluation
there is probably no aspect which has received more attention than
that of the appropriate rate of interest to use in discounting
benefit and cost flows over the period of the project life.

Ideally the discount rate selected should reflect society's rate of
time preference for money and egual the marginal productivity of
investment. Economists dicagree as to how closely market rates

of interest reflect the social discount rate, or whether the market
rates of interest bear any close relationship to the marginal

productivity of investment.

After a detailed review of literature concerning choice
of an appropriate discount rate Ecstein (1961) concluded that

"the choice of interest rate must remain a value judgement',

In practice the usual procedure is to select an interest
rate, or range of interest rates, on the basis of those observed

ruling in the country at the time of project construction.

In a technical report prepared by T.P., 0'Sullivan and
Partners (1971) the following comments were made with regard to
interest rates in Thailand:

"A twelve per cent rate of interest is the normal
commercial bank interest rate f{or safe customers for
vehicle purchase and the rate used by the Highways
Department in its feasibi'iity studies. A twelve per
cent rate of interest is generally lower than private
sector returns; for instance a major oil company said
that twelve per cent was an absolut~ minimum after tax.
However, the return in constant prices at the margin is

unlikely to exceed tviclve per cent ... and the long
term rate of interest is likely to fall in the 1970's."

Long term Thail Government bonds were yielding an interest
rate of eight and one half jer cent in April 1973 while prime long
term industrial bonds were yielding ten per cent in the same month.
(Investor, 1973)

Twelve per cent has been used by other research workers
and technical missions working in Thailand. Discount rates of ten,

twelve and fifteen per cent per year hare been used in this study.
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The use of three discount rates allows the measurement of the

effect of discount rate on the profitability of the project.

7«3 Project Cost Estimates and Assumptions

Table 7.1 provides a flow ol expenditure for the Thai-

lew Zealand feeder road project. In allocating the various cost

items throughout the time horizon considered to be the project

life, the follcwing assumptions have been made.

(1)

(2)

(3)

Cost contributions from the New Zealand Government were
recorded in terms of the financial year in which they were
made (e.g. 1966-67), while Thai Government cost contributions
were recorded for the calendar year (e.g. 1966). To provide
uniformity for an analysis, it has been assumed that the New
Zealand payments were made in December of the financial year
while the Thai payments were made in December of the calendar
year specified. This requiree that the first contribution
from New Zealand be muade in December 1965,a1though construc-

tion did not begin until mid-1966.

The Salaries and Alic.uances paid to the New Zealand advisers
and their families have been included as a cost to the road.
While this considerably izcreases the cest, the benefit from
this expenditure should be reflected in the standard of road
building and the technical knowledge passed on to the Thai

personnel for use in future projecti:.

The total cost of all machinery and equipment purchased
with New Zealand Goverument finance has been charged as a
cost to the road. At the termination of the project, some
of this equipment had further economic life. Appendix
Five, Table A5.1 shows an inventory of the state of repair,
and the original cost of the machinery and equipment
purchased, at project completion. As this equipment can
be vsed on other projects, the value at project termination

represents a benefit to this proiect. Valuing unused



Table 7.1: Cost Flow for the Thai-New Zealand Feeder Road 1965-85 ($U.S.)
Financial Year 1965-66|1966-67| 1967-68 | 1968-69 | 1969-70 | 1970-71 | 1971=72 [1972-73
Calendar Year 1965 1966 1967 1968 1969 1970 1971 1972
Hew Zealznd Contribution
a) Salaries and Allowances 69,922 143,712 213,815| 281,810| 255,422} 143,400 -
b) Machinery and Zquipment 617,078 |143,380f 223,010 32,678 69,909| 658,760 27,200 -
Total N.Z. Contribution 617,0781213,302| 366,722| 246,493| 351,719 914,182 170,600 -
Royal Thai Govt. Contribution
a) Accommodation, wages, _ S 2 _
materials, operating costs 456,731 721,154 793,269 982,69211,355,76911,420,673
b) Acgquisition of land, trees _ _ _ % "
snd buildings 21,346 21,346 21,346 21,346 21,346
¢) Repairs and llaintenance - - - - - - - 106,587
Total Thai Contribution 456,731 721,154| 814,615|1,004,038(1,377,115(1,442,019{127,933
Total Cost 617,078670,033%|1,087,876|1,061,108}1,355,757|2,291,297,",612,619]127,933
Year 1973 1974 1975 1976 1977 1978 to 1935 inclusive
Acquisition Costs 20,566| 20,566 20,566 20,566 20,566
Maintenance Cost 96,202| 96,202 96,202 96,202 96,202 96,202/year
Total Cost 116,768(116,768| 116,768 116,768 116,768 96,202/year
Source: Thai Highways Department, Royal Thai Government; Ministry of Foreign Affairs, New Zealand

Government.

*92L
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equipuent at purchase cost,; and all serviceable equipment,
except domestic equipment, at 20 per cent of purchase cost
results in a salvage value benefit for machinery and
equipment of $U.S.291,500 in December 1971.

(4) Compensation payments for land, treces and buildings required
or removed for the road construction project had not been
finalised as at 31 March 1973. At that date settlement
claims totalling $U.S.106,730 had been made, mainly for
trees and buildings. The estimate for unsettlcd claims

for land compensation was $U.S.102,830.

For the purpose of this analysis it has been assumed
that settled claims were made in five equal payments in
the years 1968-72, and pending the result of legal discussions,
outstanding payments will be made in five equal payments in
the years 1973-77. It is assumed the latter will not
axceed the estimates of the Thai Highways Department.

(5) Repair and maintenance expenditure are future costs and
require estimation. The definition of project life presented
in Section 7.2.71 implies that maintenance on the road will
be at a level to enable benefits to accrue to the road,
at least until 1985. In 1972 'special repairs'! were made
to a 38 kilometre section of the road showing heavy
deterioration near Phyakaphum Phisai, in addition to normal

maintenance.

This analysis assumes a constant annual maintenance
expendit: re of $U.S.668 per kilometre,5 the 1972 maintenance
expenditure allocation, and no further special repairs are
anticipated. The effect of doubling the aniual maintenance

expenditure is also shown in the analysis.

5 T.P. O'Sullivan and Partners (1967) suggest $U.S.960 per kilometre
as an average annual maintenance cost for sealed Northeastern
roads,
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7.4 Project DBenefit Fstimates and Assumptions
Of the benefits listed in Section 7.2.4, the major

tangible benefits arise from vehicle operating cost savings and

the development of agricultural land.

7ol Vehicle operating cost savings

Improvements in the road network of a ccuntry result in
savings for the road user. A better road or shorter distance will
save him time (which has a money value) and will reduce the
operating costs of his vehicle through lower fuel and oil consumption,
Lyre wear, depreciation,; repair and maintenance costs.6 These cost
savings to transport operators should be reflected in lower

transportation costs of both people and freight.

Transport economists recognise three classes of vehicles
using a new road route; normal traffic, diverted traffic, and
generated traffic.? Normal traffic is defined as that traffic
using the new rocad which also previously used the same route.
Diverted traffic is that traffic which previously used some other
route but the operators now find it is more profitable to use the
new route. Generated traffic is that traffic which travels along
a new road as a result of increased demand following a reduction in

traisportation cost.

¥hi’e some motorised vehicles did travel on parts of the
route at present traversed by the Thai-New Zealand feeder road in
the dry season months, the number was small. No statistical data
was available but the monthly progress reports submitted to New
Zealand by the New Zealand Engineering Team, 6 stated that motorised
transport began using the road in large numbers as soon as earthworks

were completed. For this study, it has therefore been assumed that

6 de Weille (1966).
7 United Nations (1971), pp.25-26.
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all of the traffic using the road falls into tlhe category of

generated traffic.

wwo classes of generated traffic can be recognised and the

benefits due to each class are calculated differently.

Class A: These are vehicles that did nct previously travel
along the route because it was inconvenient or too
expensive. They carry passengers who were already in
the area and also their produce that was formerly
carried by buffalo cart or other transpoxrt. The
benefits for this type of vehicle are based on
Figure 7.1 and an explanation of the derivation of
these benefits is provided beneath the Iigure.

Class B: These vehicles operate in the arceca because of extra
activity generated by the new road such as the
transporting of produce from previously uncultivated
land. They are called 'development traffic' and
their benefits are calculated on a 'value added’
basis from the sale of additional produce by the

farmerxr.

Calculation of the benefits for generated traffic, Class A
requires knowledge of vehicle operating costs on both sealed and
earth surfaces, and also estimates of the number of vehicles using
the road in each year of the project life. Operating cost data
for wehicle categories on different road surfaces in Thailand have
beenr prepare’ by T.P. O'Sullivan and Partners, Engineering
Consultants to the Thai Highways Department. The data is shown in
Appendix Four and is based on a standard methodolciy prepared by the
Woxrld Bank.9

8 Agricultural development benefits are explained in Section 7.4.2.

9 TFor a detailed description of the World Bank methodology refer
to de Weille, 1966.



130,

////;/ Consumer surplus when journey cosi is Cq

*:: Benefits to oxisting traffic when journey
A z i \] cost decreased to Cl

Benefits to generated traffic when journey
cost decreased to Cy

O ettt Y

Journey cost
(=]

Vo Vi

Vehicles makinag the journey
(per unit tiame)

Source: Unite~ Nations (1971) "A Guide to Highway Feasibility Studies",
page 31. TFigure 2.

Figure 7.1: Benefits From Generated Traffic, Class A

-

In Figure 7.1 the cost of a vehicle making a journey along
the route prior to the construction of the new road was C_ and the
number of vehicles travelling on the route was V _. Following
construction of the 10ad, journey cost is reduced to C, and the number
of vehicles increases to V.. The value of the journey to each
generated vehicle lies between C0 and C, and their consumer surplus
is represented by the area abd. In most cases the average benefit
for all generated vehicles can be taken as ad and is thus half the
benefit to a unmit of existing traffice. 2
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In the absence of any statistics showing traific
volumes using the Thai-ilew Zealand fecder road, it has been
necessary to calculate traffic volumes in each year of the project
life on the basis of traffic surveys conducted in 1971 and 1973.10

The vehicles using the road have been subdivided into two classes:

(a) Light vehicles: cars, taxis, pick-up passenger and goods

vehicles.

(b) Heavy vehicles: trucks, buses, truck-bus transport.

The traffic volumes for each year were calculated on the

fcllowing basis.

(1) In the years 1971 and 1973, the average vehicle count
figures obtained in the road traffic surveys have been used
as the average daily traffic volumes.11

(2) 7In 1972, average daily traffic volume figures have been
calculated assuming a constant growthrate between 1971
and 1973, During this two year period light vehicles
increased by five per cent and heavy vehicles increased
by 47 per cent.

(3) The average daily traffic volume figures for all other

years have been calculated assuming the following annual

growthrates.
Pre-12?1 POSt—122§
Light vehicles 5% 2%
Heavy vehicles 20% 5 %

It has been assumed that sections of the Thai-New Zealand
feeder road were first used by vehicles according to the following

timetable:

10 Details of the traffic surveys were dcscribed in Section h.k
ané the data is presented in Appendix Four.

11 Class B vehicles should be excluded from the traffic counts
before calculating vehicle operating cost-savings to Class A
vehicles. No deduction has been made at this stage of the
analysis and hence this project benefit may be overestimated.
This possibility is discussed further in Section 7.6.2.
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1967 Borabue - Wapipathum (36kmn)

1968 Vapipathum - Phyakaphum Phisai (4O km)
1969 Phyakaphum Phisai - Satuk (28 km)
1970 Satuk - Buriram (40 km).

The average distance between any two adjacent major towns is
36 kilometres. It is therefore assumed that eacli vehicle of

the average daily traffic volume travels a distance of 36 kilometres.

The vehicle operating cost savings can be calculated from

the information shown in Appendix Four Table AL.5 and swmmarised

he¢re.
Op. cost on Op. cost ox ;
Vehicle class12 av.earth surface good sealed surface ?iiﬁ:;;ﬁ;?
(cents/km) (cents/km)
Light (car) 3.43 2.01 1.42
Heavy (truck) 2k.07 9.61 14,46

The difference calculated represents the Vehicle operating
cost savings (V.0.C.S.) to a unit of normal traffic travelling on
a sealed rather than earth surface. As each unit of generated
traffic, Class A, receives only half the benefit of a unit of

normal traffic,13 the V.0.C.S. to be used in this analysis are:

Light vehicles 0.71 cents/km
Heavy vehicles 7.23% cents/km.

The total yearly cost savings is the sum of the annual
cost savings for light and heavy vehicles. The annual cost savings
for each vehi.le class are the product of the average daily volume,
the cost savings per kilometre and the average distance travelled

of 36 kilometres,converted to an annual basis. Average daily

i2 Technical Report No. 26 states that operating costs of a pick=~
up passenger or goods vehicle are higher than those of a car,
but can be assuied comparable. Similarly the operating
costs of a heavy bus are higher than those of a heavy truck.
The operating costs of the two vehicle categories used in this
analysis will tend to underestimate this road benefit.

13 Refer to Figure 7.1.
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traffic volumes and the aiunual cost savings for each vehicle class

are shown in Table 7.2-

"t must be stressed that the average daily traffic
volumes shown in Table 7.2 are not the volume of traffic travelling
the full 144 kilometre length of the road. They are the daily
total number of vehicles travelling between any two adjacent major
towns for an average distance of 36 kilometres. In the early
years the number of light vehicles exceeds the number of heavy
vehicles. Pick-up vehicles, often owned by wealthy businessmen
in the ampher, are the most commor vehicles cperating on a new
road. They transport passengers and produce. In applying the
same cost-saving to a pick-up vehicle as a car, ihe total cost-
savings for light vehicles may be slightly under=-c¢stimated elthough

vhese vehicles were not always fully laden or fully occupied.1

Heavy vehicles, particularly trucks, are more restricted
to the provincial centres. The traffic count data in Appendix Four,
Table Al.4 shows that the number of trucks operating on the Satuk-
Buriram section exceeded the combined volume of trucks on the other
road sections. Buriram is a provincial centre and a railway centre.
Produce from other provinces is brought here and sent to Bangkok
by rail and in addition Buriram is a distribution centre for goods
firom Bangkok going to other areas. Trucks cerrying earth and
gravel for road construction projects branching from the Thai-New
Zcaland feeder road were based here. Because of the high cost
savings per kilometre for a heavy vehicle, the total cost savings
for this class greatly exceed the total cost savings for light

vehicles.

The effect of varying the growthrates of traffic in the

region is shown in a sensitivity analysis in Section 7.6.

1% Occupancy rates for one traffic survey are shown in Appendix
Four, Tuble Ak,3.



Table 7.2:

Average Daily Volume and Vehicle Operating Ccst Zavings 1966-19385 ($7.5.)

=

Tear 1966 | 1967 | 1968 1969 1970 1971 1972 1973 1974 1975
Lv. Daily ; - -
Vol. L.V. 162 298 506 533 731 770 791 812 832 853
Tearly C.S.| q5,114| 27,802| 47,207| 49,726| 68,198| 71,836| 73,796| 75,755| 77,621| 79,580
Av. Daily
Vol. H.V. Th 45 104 130 413 516 638 759 797 836
fﬁaﬁ’ C.5.1 43,300| 42,751 98,802| 123,503} 392,148| 490,211| 606,114| 721,067 7?57,168| 794,218
izziiy c.s.| 28,414} 70,553 146,009 173,229| 460,346| 562,047| 679,910| 796,822 834,789\ 873,798
Year 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985
Av. Dai " ' ‘ )
Vol. i%t% 874 896 918 91 965 989 1,014 1,039 1,065 1,092
%§?§%§ s 81,539| 83,591 85,644 87,790 90,029 92,268 94,600 96,9732 99,358! 101,877
Av. Dai 5
Yoi. ;%%Y 877 220 966 1,014 1,064 15117 1,172 1,230 1,291 1,355
%E?ﬁ%ﬁ C.5.1833 169|874,020{ 917,721| 963,322{1,010,823{1,061,175(1,113,426|1,168,527 |1,226,478 1,287,280
5:::iy c.s. |914,708 {957,611 1,003,365|1,051,112 [1,100,852 1,153,443 (1,208,026 |1,265,459 (1,325,836 |1,389,157

L.V. = Light Vehicles;

H.V. = Heavy Vehicles;

C.S. = Cost Savings.

*HEL



I TR Azricultursl development estimates

=
The standard formula1) used to calculate agricultural

development benefits resulting from a road project is defined as

(Agricultural output with the road - output without the road)

x (The net value acded per unit of agricultural output).

The value of the agricultural produce must be calzsulated for every
product sold in each year of the project life. The total value
of agricultural development benefits is the sum of the value of each

product sold in that year.

Where a road sromotes development of formerly uncultivated
land there are several people who profit from the increased
production. The farmer's net return is the total income he
receives, less the cost of inputs such as seed, fertilizer and
transport. The businessmen who provide these inputs receive their
profit on the basis of the mark-up on the cost price to them.

The merchants purchasing the produce receive their piofit through

grading, processing, storage and further marketing,

However, the standard formula calculates only the net value
of the produce to the farmer as the benefit to the road. The
costs of inputs are deducted from the gross value cf ire cutput on
the assumption that they could have been used elsewhere in the
economy, or they represent foreign exchange which could have been
spent on other items. They therefore have an opportunity cost.
Similarly, the profits of the businessmen and merchants are not
considered as benefits to the road on the assumption that these
people providing the inputs and services would have profited anyway,

by investing their capital somewhere else.

As this study has been made from a national viewpoint
these assumptions are legitimate. But it should be noted that the
inputs and services are essential to achieve development benefits

and the desired regional economic development. The precence cof the

15 This definition is provided in United Nations (1971), page 20.
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road created profitable investment opportunitics in this region for

these businessien and nerchants.

Section %3 described the land classification survey
undertaken to estimate the utilisation of land within a one kilo-
metre band either side of the road in 1972. This information has
been extrapolated to cover an area within five kilometres either
side of the road.16 Similarly the observations of land
utilisation from the 1965 cadastral map have been extrapolated over
the same area. A comparison has been made of the land utilisation
in the two time periocds, and a proportion of the difference is
assumed to be the result of the improved transport facility.
Information outlined in Chapter Five has been used to select yield
and price data for the agricultural products grown on the newly

developed land.

The method of calculation described above is essentially
a 'before and after' situation mocdified to give a 'with and without
the road' situation by assuming a proportion of the changed land
utilisation has resulted from the road project. It is recognised
that there is a large scope for inaccuracy in the meacurement of
agricultural benefits using the method outlined above. Any error
in classifying the land utilisation at either point in time is
magnified five times in extrapolating the data frcm 2 on: kilometre
band to a five kilometre band. Table 7.3 provides a summary
of the data presented in Appendix Three, Table A3.1 expres.ied on

a five kilometre band basis.

16 A five kilometre band has been chosen on the basis that farmers
relying on animal hauled transport to the main road would not
travel more than a 'ten kilometre round trip' in one day.



¢ o

Table 7.3: Land Utilisation in a Five Kilometre Band on
¥ach Side of the Thai-New Zealand Feeder Road
in the Years 1965 and 1972 (Kn®)
Year Rice land Cultivated upland Uncultivated upland
1972 1000 330 110
1965 945 131 264
(1972-1965) 55 199 -254

Table 7.3 indicates that in 1972 approximately seventy
per cent of the land alongside the road was flat land used in rice
cultivation. In many areas this land type can be viewz2d for a
distance as far as the eye can see. During the period between the
two surveys Table 7.3 shows a relatively small increase in the area
of land planted in rice. This is to be expected because in any
populated area practising a subsistence agriculture. the land best
suited to growing the staple diet crop is cultivated first. The
alignment of the Thai-New Zealand feeder road was selccted to pass
and link as many villages and towns as possible. It thus traverses
a populated region. As the village populations increase there is
a greater necessity to cultivate land that is evern ua:-gitally suitable
for a rice cron. The small difference in land utilisation is as
expected and for the calculation of agricultural benefits 't has been
assumed that the increased area planted in rice is the result of

population pressure rather than the improved transport facility.

Errors are likely to be greater in the estimation of the
cultivated and uncultivated upland areas. In some places it was
difficult to judge the distance from the road that an area of
cultivated or uncultivated upland extended. This must be accepted
as a limitation of the method. Table 7.3 shows that in the seven
year period between the two surveys there was a substantial increase
in the area of cultivated upland. This increase occurred particu-

larly alongside the southern-most sections of the road.
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The most important upland crop grown in Northecast

Thailand ic kenaf and the output from the region has been increasing

in recent years. While smaller areas of other crops such as corn

and cassava are grown it is convenient for this analysis to assume

that the increased land area cultiveted was planted in kenaf.

Appendix Three, Table A3.2 shows the predominance of keunaf as a

cash crop in conmparison with the areas of other upland crops grown

in Buriram province. It is considered the assumption that kenaf

is the only crop grown does not cause serious error in the analysis.

In assessing the benefits from increased upland cultiva-

tion the following assumptions have been made.

(1)

(2)

(3)

An area of 200 square kilometres of upland which had not
formerly been cultivated has been brought into production

since construction of the Thai-New Zezland feeder road began.

The land was brought into production according to the

following time horizon:

Year 1966 1967 1968 1969 1970 49371 1972
New Area (km®) - 10 15 25 30 45 75

The above time horizon has been constructed on the basis of
the trends shown in Appendix Three, Table A3.7 and Table AJ.2.
Table A3%.2 indicates there has been a rapid iucroase in the
area planted in kenaf in the years 1969-71 while Table A3.7
shows the greatest areas of upland cultivated since 1S¢5 are
adjacent to the southernmost sections of the road. These

sections were not completed until 1970-71.

The cost of the initial clearing of the land was 100 baht per
rai or $U.S5.3005 per square kilometre. This amount per rai

is sufficient to allow 10 man-days at 10 baht per day or the
hiring of a tractor at 50 baht per rai and 5 man-davs of
labour. This amount is possibly greater than the average cost
of development. Ploughing and cultivation costs are included

in the gross margin figures for the crop.
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(&) The practice of a shifting cultivation pattern was described
in Section 5.1.7. This analysis assumcs a crop is grown
three successive ycars and the land is then allowed to fallow
for threc successive years but in practice farmers do not

necessarily observe this particular cycle.

(5) Three gross margii levels are used in the analysis. The
median gross margin of 175 baht per rai was that calculated
for the case study farmer in Section 5.3%.5 based on a yield
of 100 kilograms per rai and a fibre price of 2.50 baht per
kilogram. A 50 baht change either side of this figure
allows for the situation where either yields or prices could
be higher or lower than those used in calculating the median
gross margin of 175 baht per rai. The three gross margins

used are:

Gross margin per rai (baht) 125 175 225
Gross margin per kilometre® ($U.S.) 3756 5258 6761

(6) The total output of kenaf from the Northeast has increased in
recent years as a result of the higher prices the crop has
fetched on world markets, brought about by wars in Pakistan
and Bangladesh reducing the output of Jute in those countries.
The increased production of kenaf was a developmental feature
of the Thailand transportation studies outlinnd .a Szction
Bedels Jittasatra (1967) calculated that output in his study
area increased at a rate four times faster than that <f the

reference areae.

The central question in estimating the benefits rcsulting

from agricultural development is "what proportion of the 200
square kilometres cultivated in the period 1965-72 would

have been cultivated in the absence of the Thai--New Zealand
feeder road?" Without statistical data this question cannot
be enswered. Based on the observations of the siudies
discussed in Section 3.3.2 it has been assumed that 50 per
cent is a conservative estimate of the increased arca culti=-

vated as a direct result of the presence of the road.

It should be noted that all kenaf grown within the five
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kilometre band either side of the road can now be transported
at a considerably cheaper rate than belore. However, the
transport savings resulting from this aspect are acccunted
for in Class A vehicle operating cost savings calculated in
Section 7.4.1. A situation of double counting would arise
if the cost savings in the transport of kenaf were directly
added to vehicle operating cost savings as the latter

reflect the benefit to producers through reduced passenger

fares and freight charges.

(7) For the purpose of estimating the actual agricultural
benefits that have resulted it has been assumed thxut no
further land will be developed after 1972. Table 7.3
shows that there were 110 square kilometres of uncultivated
land in 1972. Vhile some of this land may be cutivated
in the future it must be remembercd that the last land to be

cultivated is likely to be the poorest land in the area.

The flow of benefits resulting from the increased
production of kenaf is shown in Table 7.4 for the three gross
margin levels specified. An irregular flow results because of
assumption four, introduced to allow for shifting cnl.ivation

practices.

7le3 OLher tangible benefits

Section 5.71..1 outlined the effect of the Thai-New Zealand
feeder road on villager produce marketing. The greater number of
merchants travelling to the villages has resulted in competition to
obtain the produce and the villagers are placed in a stronger
bargaining position. With the cheaper, more frequent transport
they can also sell smaller quantities of produce throughout the
Year rather than selling immediately after harvest. Perishable
produce can be sold more easily. The presence of the road increases

the scope for expansion and improvement of several of the



Table 7Z.b4:

Net Agricultural

Development Benefits,* 1966-85 (3U.S.)

Year 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975
Area developed (kma) - 10 15 25 30 4s 75 - - -
Arvea planted (kn%) - 10 25 50 70 100 150 130 100 50
Cost of development - 30,050} 45,075| 75,125} 90,150{135,225(225,375 - - -
Net return G.M. $3756 - 3,755| 24,413| 56,338| 86,385(120,1881169,013|244,140/187,800| 93,900
Net return G.M. $5258 - 11,265 43,188| 93,8831138,955|195,288{281,663|341,770|262,900(131,450
Net return G.M. $6761 - 18,780 ¢1,975|131,463(191,560{270,438|394,388 |439,530|338,100}|169,025

Year 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985
Area planted (kmz) 70 100 150 130 100 50 70 100 150 130
Net return G.M. $3756(131,460|187,800|281,700(244,140{187,800] 93,900{131,460}187,800{281,700{244,140
Net return G.M. $5258]184,030|262,900|39%,350|341,770|262,900|131,450}18%4,030|262,900(394%,350(341,770
Net return G.M. $6761(236,670|338,100|507,150|439,530|338,100}169,025{236,670}338,100}507,1501439,530

* Net return figures calculated incorporate assumption 6, that only half the area planted is the
direct result of the road.

‘Ll
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agricultural enterprises described in Chapter Five. The potential
of the region for further agricultural development and the possible

benefits are discussed in Chapter Eight.

There has been a rapid growth in commercial activity in
the major towns along the road, particularly in businesses associated
with motor vehicles: petrol stations; repair shops for cars, trucks
and notorcycles; bus stations; and also food shops catering for
the large numbers of people travelling to the towns. These
commercial enterprises provide employment for some villagers who
previously only worked in the wet season on family farms. Dry=-

scason employment in the villages studied was described in Section

5.1 "'l'l

A local household ndustry which has developed near the
tuvns of Borabue and Wapipathum is the manufacture of salt.
Subterranean water near these towns has a high salt concentration,
and after pumping the water into pans, the salt is recovered by
cvaporating the water. At Borabue there were about 300 households
engaged in salt producticn while the number near Wapipathum was
apout 20, The Thai-New Zealand feeder road contributes to this
industry, in that some of the logs, used as fuel to evaporate the
vater, are transporteda in trucks along the road. Bagged salt is
also carried to other towur and provincial centres in the Northeast.
Operating cost savings accrue to vehicles carrying the fuel and the
salt along the road. Howewver. Borabue is well serviced by other
roads and it was not the Thai-New Zealand feeder road which led to

the development of this enterprise.

Although the benefits described in this section could be
measured, no value has been placed upon them in this analysis. It
is difficult to assign a value to the contribution of the road in
terms of bringing more merchants to a village or employment
opportunities to a region without conducting a comprehensive
regional survey. Nevertheless these benefits should be considered
in the same way as the intangible benefits, discussed in the next

section, when evaluating the impact of the road.



704 Intangible benefits

Projects which have an objective to improve the economic
and social welfare of a local populatiun may bring about benefits
which cannot be measured in monetary terms. Often, these are the
benefits most frequently mentioned by the local inhabitants when
they are asked what the project is worth to them. Such is the
case for the Thai-New Zealand feeder road. Not all of these
benefits are the direct result of the road alone. Rather they
should be considered as being associated with the presence of the
road, and together with the road they contribute to improved

conditions in the region.

(1) Social welfare benefits

Villagers were quick to mention the hot dusty conditions
of the dirt tracks in the dry season, lack of access to the towns
in the wet scason, and the long <elays at all times of the year,
in the years prior to construction of the road. Now they can

travel more quickly and ia greater comfort.

Within the villages there were signs of improved living
conditions including iron rather than thatched roofing on the houses,
metal water tanks for the rftorage of drinkinug water, and construction
of household toilets. The following description by Fleckinstein
(1971) provides a summary of changes that can be seen in any

Northeastern village.

"People were using many goods and services that had only
recently been introduced into the community. Buffaloes
were tethered with nylon ropes, sweets and fruits were put
into plastic bags, transistor radios were carried to the
fields, rides were taken on trucks and buses, rice was
milled by motorised mills, movies were shown by sellers of
antibiotlics, injecticns were given to all and sundry by
everyone for all ailments, electric generators provided
electricity ... for teuple fairs at which folk opera
singers sang through microphones, ard young men raced
across the countryside on bounding red motorcycles."

Three health centres have beeun established at locations
beside the road between Wapipathum and Buriram, and there is another

in Borabue. These centres have facilities for treating minor
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illnesses, giving vaccinations, and caring for women during
pregnancy. They =zre usually staffed by a married couple, the wife
acting as a nurse, and free accommodation is provided. Although
the doctors do not have medical degreez, they have received training
in a hespital. A motorcycle is supplied and this allows the

doctor to travel into villages to treat the sick.

Previously the villagere could only obtain treatment at
the hospitals in Mahasarakham and Buriram and the road journey was
arduous for sick patients. The road has helped in that villagers
can travel to the hospital in greater comfort and more quickly,
drugs and medicine can be deiivered to the clinics as required, and

minor illnesses can be treated in the local health centres.

Raising the number of years of compulsory education from
four to seven has resulted in more children studying and more
children attending secondary school,. The secondary schools are
located in the major towns and provincial centres. Many students
travel each day, and with the new road this is now cheaper and less
difficult. The headmaster of a secondary school in Phyakaphum
Piuisai said there were twice the number of students at his school
in 1972 compared with 1967. The village leader of Ban Dong Yai
stated that more children frem his village travelled to schools in

Borabue and Wapipathum new that the road had been built.

An important factor in relation to both educaticen and
health improvements is the fac: that staff for both can be persuaded
to work in country areas if communications are good. This enables
the staff to travel to the major centres at times when they are not
working or even live in the major centres and travel to the villages

to work each day.

(2) Political benefits

Figure 3.1 showed the Thai-New Zealand feeder road in
relation to the roading network in Northeast Thesiland in 1970. The
road forms an important part of the paved network and there are

several political benefits resulting from the project.

The first lies in the construction of the project itself.
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The government has a plan to improve the economic and social

welfare of villegers in Northeast Thailand. The constructicn of

a road provides tangible evidence of action and concern on the part
of the government for the pcople of th:o region. This improves the
popularity of the government and at the same time reduces the appeal

of insurgent elements to the villagers.

The second benefit lies in the strategic value of a
sealed highway. In the ne! ghbouring countries of Lacs and
Cambodia there has been active fighting in the 'Asian War'. The
Thai Government has also been faced with an insurgency problem
in the Northeast. A sealed aighway network enables the faster
movement of troops and weapons if required. However, to date the
Thai=New Zealand feeder road has not heen used for military
purposes because the road doss not link districts or provinces where

military bases are located.

The road alco creates the opportunity for greater
political awareness and contact between government officials and
the villagers. Officials can conduct their work more efficiently,
particularly those whose work requires travel to villages such as
agricultural officers and rural health workers. The latter can
take mobile health units into the villages and give innoculations
to villagers, particularly children, against diseases including
cholera and smallpox. Police can investigate robberies and other
crimes more promptly. In addition the government is able to get
better information on the conditions, problems, and requirements of
the villagers through the colleciion of statistics and thereby

maintain better records.

(3) Training objective

In the 'memorandum of understanding' signed by the two
governments in 1965, emphas’s was placed on the fact that in
addition to the financial contributions for the construction of the
road, New Zealand's technical personnel were to uvrovide training
to Thai personnel in facets of road construction. This was
regarded as an important contribution by the governments of both

countries. On-the~job training was provided in techniques of road
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construction and the operation and maintenance of roadbuilding
equipment. A certificate of competence was given to Thai
workers worthy of the award as an additional incentive. It was
estimated that about 600 Thai personnel received instruction in
some facet of roadbuilding. This knowledge should be put to
good use in the many construction projects vplanned for the

future.

7.5 Economic Analysis

Project evaluation using discounting techniques
requires that the various flows of project costs and project
benefits be discounted to a common point in time. Following this
operation, economic measurements can be applied to the discounted
flows and the results of these calculations can be used, in
conjunction with the intangible costs and benefits, to ascertain

the worth of the project.

Tabkle 7.5 shows the total cost and selected benefit
flows presented in this chapter, discounted at three interest
rates. The expenditure and revenue items in each year have been
discounted to the value each would have on the 1st January 1966
and then added to provide a total discounted cost or benefit

figure.
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Table 7.5: Present Value of Project Costs and Benefits

for Three Discount Rates ($U.S.)

Discount rate 10% 12% 15%
Total cost 6,637,820 |6,187,540 5,607,450
Vehicle operatir: ~ost savings Lk, 924 400 |4,034,900 |3,052,700

Value of increased kenaf
production at a gross margin 1,411,554 11,172,061 903,289
of 175 baht per rai

Salvage value of equipment 164,544 147,684 126,023

Residual value of the vroject
(1 net benefit in 1985 assumed to 506,232 353,055 208,088

occur in perpetuity)

Total Benefits 7,006,730 {5,707,700 {4,290,100

The discounted cash flows which have been totalled in
Table 7.5 can be used to help evaluate the worth of the project by

applying one of three possible economic measures.

ZaFa Net present value

If the present value of the total cost stream is subtracted

from the present value of the total benefit stream then the result

is termed the 'net present value of the project'. If the present
value of the costs exceeds the present value of the benefits at

a particular interest rate, then the net present value will be
negative. If there were no intangible factors to consider and the
analyst was cecrtain that the discounting factor used reflected the
true opportunity cost of capital, then he would conclude that the

project was not profitable.

When this operation is performed on the data in Table 7.5

the net present values on the 1st January 1966 are calculated as:
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Discount rate 10% 12% 15%
Net preczent value (1966) 368,910 -479,840  -1,317,350

By using the mathematical relationship

3 t
NPVt = LPVO (1 + r)
vhere NPVt + Present value in year t
NPV0 = Present value in the base year
r = Discount rate expressed as a decimal

the answer can be obtained to the question "What is the net present
value of the project in 19732 This operation has been performed

to yield the following information:

Discount rate 10% 12% 15%
Net present value (1973) 718,900 =~1,060,770 -3,504,180

Clearly the net present value obtained is dependent upon
the discount rate selected. The difficulties in obtaining the
correct discount rate were outlined in Section 7.2.5. The market
rete of interest was assumed to be 12 per cent per annum at which
rate this project has a negative net present value. However, there
are a large number of intangible benefits which were presented in
Section 7.4.4, These must be considered in conjunction with the
net present value figure calculated before the project can be

dismissed as being unprofitable.

7¢562 Benefit-cost ratio

A second nmeasure of a projectfs worth used by economists
is the benefit-cost ratio which, as the name implies, is the ratio
of total discounted benefits to total discounted costs. This
presentation of a project's worth is an alternative way of expressing
the same data used to calculate the net present value. The
following benefit-cost ratios have been calculated for this project,

based on the data presented in Table 7.5.
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Discount rate 10% 12% 15%

Benefit-cost ratio 1.06 0.92 Q.77

A benaT t=cost ratio greater than unity indicates that
the benefits from the project exceced the costs at the selected
discount rate. The absolute value of the benefit-cost ratio
depends on the discount rate chosen; the higher the interest rate,
the smaller the resulting ratio. Again, only the tangible costs

and benefits can be included in the calculation.

The benefit-cost ratio measures the return per unit of
cost or investment, and hence the meaning of the ratio can be
written as 'the dollar returns per dollar of outlay'. At a
discount rate of 12 per cent, the return for each dollar invested
in this project is 92 cents. This suggests that the value of the
investment is not being recovered, because the present worth of
the benefits is less than the present worth of the costs. The
intangible benefits must also be considered in conjunction with the

ratio before the project profitability can be evaluated.

7¢5¢3 Internal rate of return

From Table 7.5 it can be seen that the present valiue of
the project costs and benefits decrease as the interest rate
increases from 10 to 15 per cent. The total cost flow decreases
at a slower rate than the total benefit flow because the costs are
incurred in the initial years of the project life, while the

benefits increase throughout the life of the project.

At some value for the discount rate, the total discounted
costs will exactly equal the total discounted benefits. This
discount rate is called the ‘internal rate of return of the project!?,
and it represents the average earning power of the money used in

the project, over the life of the project. Wthen internal rate of
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retura is ueed as a measure of project worth, a project is

considered profitable if it has an internal rate of return greater
than the opportunity cost of capital. The problem in specifying

a discount rate to reflect the opportunity cost of capital was
fiscussed in Section 7.2.5. The internal rate of return criterion
requires an assessment of the market rate of interest for comparative

purposes,

The measure is used by international agencies, such as the
Vlorld Bank, for project evaluation in developing countries. In
these countries it is difficult to select a market rate of interest,
but it is known that the opportunity cost of capital lies within
a certain range. The lowest acceptable internal rate of return
can be specified and a project which, in a feasibility study, has

an internal rate of return outside the lower range limit is rejected.

Using the data presented in Table 7.5, the internal rate
of return for this project has been calculated at 10.79 per cent.
This rate of return is less than the interest rate of 12 per cent
believed to reflect the opportunity cost of capital in the Thai
economy. A 12 per cent rate has been chosen for these analyses
on the basis of information available suggesting a range of
between 10 and 15 per cent. Vihen viewed in conjunction with the
intangible benefits, the project is also profitable on the basis

of this criterion.

7.6 Sensitiv.ty Analysis

This economic evaluation of the Thai-New Zealand
feeder road has been based on certain key assumptions. Tach
assumption has been discussed at the time it was introduced into the
analysis and an effort has been made to justify the choice of data
for the calculations. Although an attempt has been made to
estimate the most likely course of future events, it is useful to
investigate the sensitivity of the economic worth of the project to
variations in the valves of some of the more uncertain costs and

benefits.
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Z.641 Lffect of varyinpg the maintenance expenditure level

Because this is partly an 'ex poste' study, the costing
data is historical except for the maintenance expenditure estimates.
{hile it is unlikely that maintenance costs will be any less tham
thoce shown in the analysis, increased maintenance could well be
necessary if the volume of heavy traffic convinues to increase

rapidly and there is no control on the weight of the loads carried.

Table 7.6 shows the effect of doubling the annual mainte-
nance expenditure on the net present value of the project at a
discount rate of 12 per cent. All other costs and benefits are

at the levels shown in Table 7.5.

Table 7.6: The Effect of Doubling Annual Maintenance

Expenditure on the Net Present Value of the Project ($U.S.)

Fod o o Total maintenance |[Project net present value
Halggegdﬁczaievel cost discounted (1966) at a
w2 i at 12 per cent |12 per cent discount rate

96,202 327,700 -479,840
192,404 650,800 -802,940

Doubling the maintenance expenditure further reduces the
net present value of the project. However, it should be noted
that the discounted cost of maintenance expenditure over the project
life represents only five per cent of the discounted total cost of

the road at a maintenance level of $U.S.96,202 per year.

7.642 The effect of varying vehicle operating cost savings

An examination of the discounted benefits in Table 7.5
shows that the benefits from vehicle operating cost savings
considerably outweigh the benefits from other sources. In Section

7.4.1 it was noted that vehicle operating cost savings should only
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be calculated for generated traffic Class A. In this analysis
operating cost savings have beeu calculated for all vehicles using

the road and some of these are Class B or developmental traffic.

The only development benefits that have bLeen considered
in this analysis are those arising from increased kenaf production.
The average annual production of kenaf in this cvategory is
approximately 2.5 million kilograms. This quantity could be
carricd by 5000 vehicles each with a capacity of a 500 kilcegram
load. The vehicle operating cost savings for thesz vehicles
travelling an average distance of 36 kilometres amount to
approximately $U.S.12p00 or less than two per cent of annual
vehicle operating cost savings. Alternatively if this same
quentity was carried in 100 kilogram loads in pick-up trucks,
although 25000 vehicles would be required, the operating cost
savings would amount to only $U.S.6,400. Hence it is not expected
that vehicle operating cost savings are overestimated to a large

extent by including the savings due to all vehicles using the road.

Table 7.2 indicated that the greatest contribution to
vehicle operating cost savings is derived from heavy vehicles.
The cost savings are very dependent upoun the projected growthrate
in vehicle usage which has been based on the traffic survey data
of 1971 and 1973. More traffic surveys should have been made to
improve the accuracy of the analysis but this was not possible

benause of budgetary constraints.

Two aspects of vehicle operating cost savings can be
investigate:. The first is to assumz that the survey data
collected is a good representation of current traffic usage and
calculate the vehicle operating cost savings for' a range of
vehicle growth rates in the post-survey period 1974-85. Table

7.7 investigates this situation.
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Table 7.7: Total Vehicle Operating Cost Savings for
Varying Rates of Traffic Growth in the Period
1974~85 Discounted at 12 Per Cent, Assuming
the Traffic Survey Data to be Accurate (3U.S.)

Growthrate of light Growthrate of heavy vehicles (% per year)
vehicles
(% per year) 0 5 12
2% 3,491,000 4,034, 900* 5,180,000
5 3,525,000 | 4,067,000 5,212,000

* Figure used in economic evaluation, Table 7.5.

The rate of growth in light vehicle numbers has a less
significant effect on vehicle operating cost savings than the growthw
rate in heavy vehicle numbers. The economic analysis assumed an
annual growthrate of 23 per cent in light vehicles and 5 per cent
in heavy vehicles. In the case of heavy vehicles this growthrate
is only 25 per cent of that shown in the traffic count data of 1971
and 1973. Should there in fact be no increase in the growthrate
of either light or heavy vehicles, vehicle operating cost savings
would be reduced $U.S,570,000 below the level used in this analysis.

Table 7.8 investigates the second aspect of vehicle
operating cost savings. In this table vehicle operating cost
savings have been calculated assuming the traffic surveys in 1971
and 1973 both over-estimated current vehicle usage by 20 per

cente
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Table 7.8: Total Vehicle Operating Cost Savings for

Varying Rates of Traffic Growth in the Period 1974-85

Di.scounted at 12 Pe¢r Cent, Assuming an Over-estimation

of 20 Per Cent in the Traffic Survey Data ($U.S.)

Growthrate of Growthrate cf heavy vehicles (% per year)
light vehicles
(% per year) 0 5 12
0 2,771,000 3,240,000 4,133,000
2% 2,792,000 3,261,000 4 154,000
5 2,817,000 3,287,000 4,180 .000

Table 7.8 reinforces the trends shown in the previous
table but the important feature to note is the magnitude of the
effect of a 20 per cent error in the traffic survey countr. A
comparison with Table 7.7 shows that the difference is almost one
million dollars when any two corresponding entries are compared.

This represents a source of possible major error in the analysis.
P ) B

The average daily traffic volumes shown in Table 7.2 are
based on the traffic counts between the hours of 6.20 a.m. and
6430 peme No correction factor was applied to ruise the actual
counts to the volume using the road on a 24 hour basis. In the
only full 24 hour count that was undertaken,17 80 per cen’, of the
light vehicles and 70 per cent of the heavy vehicles travelled
between the hours of 6.30 a.m. and 6.30 p.m. However, raising the
other traffic counts on the basis of one observation at one
location could not be justified. Vhile the count figures obtained
do under-estimate the traffic volumes for the days on which they
were obtained, it is by no means certain that the figures used in
the analysis under-estimate the average daily traffic volume
throughout the year. Because of insufficient data, the estimation
of average daily traffic volumes, traffic growthrates, and hence
vehicle operating cost savings must be accepted as a major limitation

in this evaluatione.

17 Refer to Appendix Four, Table Ak.2.
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Table 7.9 shows the contribution of heavy vehicle
operating cost savings to project net present value at a 12 per
cent discount rate for varying heavy traffic annual growthrates.
The vehicle operating cost savings for light vehicles are calculated
for an annual growthrate of 27} per cent.  All other costs and

benefits are at the levels shown in Table 7.5.

Table 7.9: Effect of Varying Heavy Traffic Growthrate

on Project Net Present Value at a 12 Per Cent Discount Rate ($U.S.)

Project net present value (1966)
at a 12% discount rate ($U.S.)

Heavy vehicle

of
annuval growthrate % . N
Traffic survey
data accurately -1,023, 740 ~-479,840 665,260

reflecting current
usage

Traffic survey

data over-estimating
current usage by

20 per cent

-1,722,740 ~1,253,740 -360,740

Fbe3 The effect of varving the value of kenaf production

Although the benefits from increased kenaf production are
only cne third of the wvehicle operating cost savings, they do
represent a large contribution to the total benefits of the project.
The stimulation of agricultural production, thereby raising the
level of farm incomes, is a major plan objective and hence these

development benefits are important.

The limitations of the method used to calculate the
development benefits have been discussed in Section 7.4.2 and an
estimate has been obtained. Rather than paramatise the area that
may have been developed because of the road project, it is more
appropriate Lo assume the area calculated is a rcasonable estimate

and paramatise the gross margin for the kenaf crop. A change in
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the gross margin can reflect either a change in price, a change in
yield, or both. The kenaf gross margin used in the economic
analysis of Table 7.5 assumed a yield of 100 kilograms per rai

and a price of 2.50 baht per kilogram.

Table 7.10 shows the effect of varying the kenaf gross
margin on the net present value of the proj:c. at a discount rate
of 12 per cent. A1l other costs and benefits are at the levels

shown in Table 7¢5.

Table 7.10: The Effect of Varying the Kenaf Gross Margin
on the Net Present Value of the Project ($U.S.)

Kenaf Gross margin | Total agricultural Project net present value
s ~— benefits discounted [ (1966) at a 12 per cent
per rai | per km® at 12 per cent discount rate
(baht) | ($U.8.)
125 3756 790,815 -861,085
175 5258 1,172,061 -479,840
225 6761 1,553,810 -98,090

The total discounted agricultural benefits for the two
extreme xenaf gross margins deviate from those calculated for the
median gross margin of 175 baht per rai by almost half a million
dollars., The price for the kenaf gross margin calculation was at
the level received by farmers in 1972. Vlorld shortages of jute
could result in a price increase in the future. However, the soil
where this croup is grown is of low fertility and marginal for the
CIOP. The assumption that a yield of 100 kilograms per rai can
be obtained for three consecutive years may be incorrect although
farmers would not plant a crop if yields are likely to be below
this level. Hence a gross-margin of 175 baht per rai represents
a conservative or minimum likely return during the period of

analysis,.
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Do The effect of varying residual va
PGkt The effect of idual value

In the analysis, the residual value of the project in
1985 has been calculated as 25 per cent of the total benefits
occeurring in 1985, discounted to infinity. Table 7.11 shows the
contribution of residual value to project net present value at a
discount rate of 12 per cent. All other cce’s and benefits are

at the levels shown in Table 7.5.

Table 7.11: The Effect of Varying Residual Value on the
Net Present Value of the Project (5U.S.)

Proportion of total benefits in 1985 ‘ 0 25 50
discounted to infinity (per cent)

o

Project residual value in 1985 ($U.S.) 0 3,405,680(6,811,355

Project net nresent value in 1966 at a
12 per cent discount rate ($U.S.)

~-83%2,895| -~479,840| -126,783

The contribution of residual value to the project worth
is less significant than either vehicle operating cost savings or
the increased production of kenaf. The concept of residual value
was discussed in Section 7.2.2 and at that time it was noted that
the residual depends on the use and maintenance of the road through-
out the project life and future use after 1985, the year designated
in this analysis as being the end of the project life. A residual
value of 60 per cent or more of the net benefit in 1985, assumed to
occur in perpetuity, gives the project a positive net present value

at a 12 per cent discount rate.

7.645 Joint variation of factors affecting the economic worth

of the Thai-New Zealand feeder road

The previous sections of this sensitivity analysis have
considered the effect of varying one of the factors determining the

cconomic worth of this project. It is also possible to investigate
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joint variation of these factors and thereby calculate a range of
values for the project depending upon the various circumstances

that might eventuate.

Table 7.12 shows project net present values and internal
rates of return calculated for three levels of vehicle operating
cost savings, three kenaf gross margins, and two levels of
residual value. All analyses in which there is zero residual
value at the end of the project life have annual maintenance
expenditure at a level of $U.S.96,202. All analysee in which a
residual value is included have annual maintenance at a level of
$U.S5.192,404., This same information is shown graphically on

Figure 7.2 and Figure 7.3.

Both Figure 7.2 and Figure 7.3 are useful diagrams to
show the outcome when the factors influencing project worth are
varied. For example, a comparison of the points along the line
AH12M1R% and those along the line AH12M0RO

of residual value and a high level of maintcnance to project worth,

shows the contribution

when the annual heavy traffic growthrate is 12 per cent and the
kenaf pgross margin is varied at three levels. Similarly line
AH5M0R0 compared with line (A—20)H5HORO shows the effect on the two
econcmic criteria, of a 20 per cent over-estimation of traffic usage
in the 1971 and 1973 traffic surveys, at the three gross margin

levels for kenaf.

The two figures show that the factors most affecting the
resu.ts of the analysis are the accuracy of the traffic counts in
representing urrent traffic usage in the years of the survey, and
the annual traffic growthrate. The gross margin for kenaf is the
third factor in order of importance although the contribution of a
residual value to project worth is high when the total benefits in
1985 are large, because of the definition of residual value used

ia this study.18

Figure 7.2 shows that the project has a positive net

present value at a 12 per cent discount rate in two sets of

18 Refer to Section 7.2.2.
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The Effect of Varying Kenaf Gross Margin, Count Data and Annual Growthrate of Eeavy Vehicles,

Road Maintenance Expenditure and Residual Value, on the Economic Criteria of Net Present Value (1966)

at a 12 Per Cent Discount Rate (3U.S. million) and Internal Rate

of Return (Per Cent)e.

. - . g - @ Survey counts in 1871 and 1973
Traffic data based on: Actual svrvey counts in 1971 and 1673 both Peduced by 20X
Vehicle grcwthrates in . - - - T
the period 1973-85 - L Loate Logiyp LygH, Baniy, LogHss
cenaf M R ¥PV | -1,758,018 -1,214,195 -69,173 | -2,457,04%7  -1,917,535 -1,094,734
éroes oo | IRR 6.41 8.58 11.84 5481 6.14 9.29
Margin . y
iy T . NPV | -1,703,263 ~01L, 858 886,735 | -2,473,443  -1,78&,810 -386,078
125 baht/rai | MRy | 7pp 7.20 9.80 13,65 465 19,50 11.23
MR NPV | -1,376,715 -832,892 312,131 | =2,075,74k  =1,606,652 -713,481
r— ‘0”0 | IRR 7.70 9.67 12.72 5.22 7.32 10.24
gz;zin — NPV | -1,023,7L40 -479,84%0 665,260 | -1,722,740  -1,301,692 -36C,7L0
1?5‘baht/rai o'% | IRR 10.79 «58
1R NPV | -1,279,789 -491,384 1,310,209 | -2,049,969 -1,361,336 37,396
1% | IRR 8.h6 10.83 14,43 6.06 8.62 12.07
Kenaf MR NPV -995,024 -451,201 693,821 | -1,694,053  -1,224,961 -331,790
< oo | IRR 8.93 10.75 13.60 6.56 8.47 11.19
Margin .
. . NPV -398,098 -67,467 1,734,127 {-1,626,051 -937,418 461,313
225 beht/ral | MiRy | cpp 9.53 11,84 "15.22 " 7.39 9.70 12.91
Key: L2?Ho : Annual increase in light vehicle numbers 23%, heavy vehicles zero. gﬁ

NPV

Maintenance expenditure $U.S.96,202 per year, zero residual value in 1985.
Maintenance expenditure 3U.S.192,404 per year, residual value half the discounted benefits

in thne

IRR

'post sroject life! period.
Net Present Value,

Internal Rate of Return.
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Figure 7.3:

Annual maintenance expenditure $U.$.96,202 or $U.S.192,404.

Residual value in 1985 zero or % the net benefit in 1985
assumed to occur in perpetuity.

1?5,2é5: Kenaf Gross Margin (baht per rai).

The Bffect of Varying Uncertain Costs and Benefits on Project

Internnl Rote of Return
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circumstances: when the heavy traffic growthrate is increasing at
an annual rate of 12 per cent, and when the heavy traffic growthratse
increases at five per cent per year and the gross margin for kenaf
is at a high level. A 12 per cent annual growthrate in heavy
traffic vehicles is half the growthrate in heavy vehicle usage
calculated from the 1971 and 1973 traffic surveys. It is therefore
a possibility, as is the higher return of 225 baht per rai for
kenaf. Under these circumstances the road is profitable using

the economic criteria alone, without consideration of the intangible

benefitse.

There are several sets of circumstances which would lead
to a project internal rate of return of between nine and 12 per

cent. For example AH YORO at a kenaf gross margin of 175 baht

per rai, and (A—20)H5an% at a kcnaf gross margin of 225 baht per
raie. Any one of these outcomes could eventuate although it is
unlikely that the project will be worth nothing at the end of the
project life. If the project has an internal return greater than
nine it should be regarded as successful when both the tangible
and intangible benefits are viewed together. The social benefits
and the objective of training Thai personnel in road coastruction
are two important factors which increase the value of the road

above the level shown in the economic measurements.

The worst outcome analysed shows a situation in which the
traffic counts over-estimated current traffic usage by 20 per cent,
there is zero annual growthrate in heavy vehicles using the road,
and at the end of the project life the project has no residual value.
In these circumstances ZTA-EO)HOMORO_7 the project has a negative
net present value of aboult $U.S.2.4 million and an internal rate of
return of about four per cent. In the event of this situation
occurring, the project could be regarded as a failure in that no
agricultural development has taken place and the usefulness of the
road to carry passengers and goods within the area is small.

The road may have been better located in a region with greater
potential for usage. Alternatively economic plannecrs nced to

look at the region to identify other factors which m2ay be preventing
economic development and thereby reducing the usefulness of the

road. While the region along the Thai-New Zealand feeder road
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1 T
does have further agricultural potential, 9 there are indications
of increasing arricultural production and it is unlikely that the

project has an economic worth of less than 10 per cent.

7.7 Summar

An cconomic evaluation of the Thai-New Zealand feeder road
has been outlined in this chapter. As the study is partly an
'ex poste' analysis some of the information, mainly the road costs,
is known with certainty. Information from an agricultural survey,
road traffic surveys, and a land classification survey have been
used to estimate the other costs and benefits, in the absence of
statistical records. The road has been evaluated using the three
econonic criteria of project net present value, benefit-cost ratio,
and project internal rate of return. Several intangible benefits
from the projcct have been identified and these must be viewed in

conjunction with the economic criteria in assessing the project worth.

The economic analysis has shown the road project to have a
net present value in 1966 of -$U.S5.479,840 and a benefit-cost ratio of
0.92 at a discount rate of 12 per cent. The project internal
rate of return is 10.79 per cent. A sensitivity analysis has
also been carried out to investigate some of the more uncertain
costs and benefits influencing the profitability shown by tie three
economic criteria. {then both the intangible and tangible benefits
are evaluated together, the project can be regarded as a profitable
investment if the data and assumptions that have been used accurately
reflect events since rcad construction began and the events that

will occur in the remaining years of the project life.

19 The cconomic potential of the region is discussed in Chapter Eight.
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Chapter Light

POTENTIAL BENEFITS FROM THE THAIL-NEW ZEALAND FLEIDER ROAD

8.1 Introduction

Throughout this study emphasis has been placed on the
fact that provision of a transport facility is only parc of a
vhole package of requirements necessary before the population in
a region can practise commercial rather than subsistence agriculture.
The previous chapter evaluated the Thai-New Zealand feecder road
under the present predominantly subsistent conditions. Most of
the tangible benefits were derived from reduced vehicle operating
costs for traffic generated by the new facility and a smaller

proportion were derived from increased agricultural developrient.

This chapter examines the agricultural potential ixn the
region and the scope for development within the agricultural
enterprises in which the villagers are engaged at the present %time.
Several technical missions visiting Northeast Thaile». in recent
years have made rccommendations and suggested improved techniques
that could be applied to these agricultural enterprises. Although
there have been no previous studies in the immediate vicin:ty of
the Thai~lNew Zealand feeder road, the recommended practices of
these technical missions are applicable to the study region because
it is typical of many parts of the Northeast. A number of problems
and obstacles preventing the more widespread adoption of these

practices are outlined together with a strategy for their solution.

An evaluation of the possible contribution o: the
Thai~New Zealend feeder road in a developing commercial economy
will be undertaken in this chapter. Potential benefitis from the
road will be calculated under the assumption that a proportion of
the villagers will adopt the improved technological practices

described. If the absence of the road was the only factor limiting
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increased production, the potential benefits calculated would all
accrue to the road. If trapnsportation is not the only limiting
factor then it should be recognised that where other inputs are
cupplied, the resulting benefits are due. to the introduction of

211 the inputs, including the road.

8.2 Estimates of Acricultural Productivity and Profitability

Although the government has invested heavily in the
infrastructure components of the economy in Northeast Thailand,
this expenditure is likely to fail in its intended developmental
objective; unless the incentive for farmers to increase production
1s improved. The various technical missions have suggested that
both agricultural production, and household incomes could be raised
if improved techniques were applied in the enterprises undertaken

at present. This section examines some of these suggestions.

86241 Livestock as a potential source of incone

Cattle and buffalo have traditionally been used as
working animals although their value as a source of income is
rec:anised by farmers. Poor management policies, particularly in
breeding and disease control, reduce the potential income from

these animals.

Most reports offer recommendations similar to those of
the ADB -~ ARD COMPAC technical mission in '|9';"‘-."I This mission
recommended the upgrading of native village cattle in cross-
breeding programmes with an introduced breed such as the American

Brahman. A scheme was proposed whereby »urebred Brahman bulls

T

1 A joint Asian Development Bank - Accelerated Rural Development
investigation of the agricultural potential of selected amphers
in Thailand, including some in the Northeast, was carried out
during 1970-71.



would be made available to villagers and a fee charged for mating
with their native cattle. One farmer within the village would own
the bull and provide an area of pasture to feed it as well as keep
records of the progeny performance of that buil. The district
veterinarian was to blood~test cattle for disease and all other

male cattle in the village were to be castrated.

The ADB - ARD COMPAC mission estimated that a native cow
and her female progeny performing under average village conditions
accumulate a total of 17 offspring during the 15-year life span of
the first female parent. During this period salzs of four-ycar
cid male progeny worth 8200 baht can be made. Under the same
conditions it has been estimated by the mission that a cross-bred
cow and her progeny could accumulate 29 offspring in addition to
sales worth 25,000 baht during the same period.

The indigenous Thai buffalo is of good quality and there
is uac¢t the same opportunity to introduce superior exotic strains
as with cattle. The mission report recommended that bulls with
faster growthrates should be selected to upgrade village buffalo.
These bulls should be the offspring of a selected strain with a
high calving percentage.

Crump (1972) has suggested that if a mass oversowing of
legumes into the natural forest and village grazing areas was
initiated, and the present system of ca'tle management was maintained,
the zconomic returns would be greater than 1f areas were fenced into
farms and paddocks. This strategy he states:

"has th¢ lowest capital cost, the highest return on

invested capital, the lowest operating expenditure and
the lowest cost of production.™

Each of the two systems outlined is designed to increase
the profitability of raising cattle and buffalo. The ADB - ARD
COMPAC proposal is designed to achieve this aim through a breeding
programnme while the :rethod described by Crump would achieve this
objective by increasing the quantity of feed available to stock.
Ideally they should both be put into effect. The latter system is

perhaps easier to operate in that once legume establishment is



167

achieved, the programme is self pervetuating. There is no require-
ment on the part of the villagers to change any management policye.
However, the system has not been tried on a commercial basis.

Until large quantities of lepume seed can be introduced and the

system tested, the potential benefits can only be estimated.2

Livestock breeding programmes have been started in some
villages. Brahman-cross bulls are expensive (approximately 3000
baht) and hence only the wealthier villagers can afford to purchase
theme In the villages studied, the farrers who ownrd Brahman-
cross bulls charged a fee of 25 baht per service. Although this
fee is not expensive,castration of other male cattle in the village
had not taken place and the mating of cattle was still haphazard.
Unless other male cattle are castrated, progress in a breeding
programme will be slow under a communal grazing management system.
Records of the bull or progeny performance were not kept by the
owners of Brahman-~cross bulls. While there is therefore scope for
improvement in both cattle and buffalo enterprises, schemes

designed to increase production are difficult to put into effect.

A benchmark survey investigating the agriculture of
farmers in an area to be supplied with irrigation, about 100 kilo-
metres distant from this study, was summarised in the Asian
Development Bank, Nongwai (1971) report. This report noted that
pig enterprises, particularly the sale of weaner pigs, could be a
ver profitable enterprise, confirming the observations in Section
5.7 of this study. Other reports suggest there is a shortage of
breeding sows in the region and scope for selecting boars with high
growthrates «v the government-operated livestock stations. These
could be made available to villagers on a similar basis to the

improved cattle programme outlined in this section.

Under the present system of management little improvement
can be expected in the performance of chickens and ducks. The

Nongwai report estim:ted that native villiage hens rear approximately

2 A Vorld Bank project investigating the feasibility of a legume
oversowing scheme, similar to that described in this study,
commencel in 1973,
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ten live chickens per year and lay about 80 eggs. The report
notes that "the highly attractive price offered for chicken meat
did not appear to have influenced the average village family to
think of tueir poultry as a primary income earner."  Ducks laid
approxzimately 80 eggs per year but the report stated that a laying
breed such as the Khaki Campbell could lay 200-240 egge per bird.
The duck enterprise presented as a case study in Section 5.8 had an
average per bird production of 150 eggs. Four households in Ban
Kor had laying duck enterprises. In addition to the recady market
for the eggs,this village had a large watering area where the ducks
could be driven during the day. A lack of water was a barrier to

households in some villages engaging in large scale duck production.

8e2e2 Vegetables and upland crops as a potential source of

income

Northeast Thailand is a net importer of vegetables and the
neea for a larger supply of both vegetables and upland crops has
been recoguised by every advisory group visiting the region. The
two major factors preventing the cultivation of larger areas are
the low fertilitiy soils and the uneven spread of rainfalle.

"It has often been postulated that this primitive
agriculture continues as the farmer in the Northeast
lacks initiative and is backward and unenterprising.

On the other hand one does not have to look far for the
reason for his failure to do better. The heavy
rainfall during the wet season and poor soil drainage
makes <+_-op husbandry other than rice culture impossible
eess His failure to do better in the dry season beyond
the cultivation of 2% of the land in vegetables is

explicable on the grounds that he lacks water."
ADB, -Nongwai, (1971)

The ADB - Nongwai Pioneer project for irrigated agriculture
investigated the potential for vegetable and upland crop production
following the introduction of a large-scale irrigation scheme in
Khon Kaen province approximately 100 kilometres from the Thai-New
Zealand feeder road. The technical mission reasoned that large

quantities of produce would lower prices in the Khon Kaen market
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and they suggested that processing industries should be developed
in conjunction with the scheme to maintain or even increase price

levels to the farmer.

The 1971 and projectcd prices for various crops are shown
in Appendix Three, Table A%.4 while Table A3.5 uses these prices to
calculate crop gross margins when the scheme has been operating
four years and again after ten years. Estimated gross margins for

celected crops are summarised in Table 8.1.

Table 8.1: Istimated Gross Margins for Selected Crops

Grown in an Area Supplied With Irripation (baht)

Crop Gross marg@n ?fte? 10
years of irrigation
Non-glutinous xrice 370
Maize 310
Sweet corn k10
Peanuts Lgo
Soybean 10
Cotton 770
Kenaf 450
Mixed vegetable cuvltivation 3,860
Banana 1,570
Hango 720
Papaya 1,430
Sesame 370
Tomato 2,430
Onions 2,64%0

Source: Appendix Three, Table A3.5.

Table 8.1 shows that there are several crops more profitable
than rice. A permanent irrigation system would allow the
cultivation of two rice crops in the same year. Although the
return is less, farmers might grow a second rice crop because they

are sure of a market outlet. However, as processing is a new
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concept they cannot be sure of a market for vegetables or fruit.
The gross margins after 10 yecars of irrigation are estimated to be
greater than those in the earlier years because in theory the
farmers should have more knowledge abcut the use of irrigation.
Also, there are heavy inputs of fertilizer, insecticides and

weedicides,

Appendix Three Table A3.6 shows the gross margins for
selected crops grown at Khon Kaen University, about eight kilometres
frem the Nongwai project. These crops were high yielding varieties
grown as trials and consequently they were supplied with fertilizer,
adequate water and correct cultivation practices throughout the
growing period. The prices used in these calculations were
estimates of the amount the farmer would receive based on 50 per
cent of the prevailing KXhon Kaen fresh market price which allows
for loss through spoilage and a mark-up in price by the stall-

keepers,

Thus providing there is a market for the crops and the
necessary inputs of fertilizer, agrochemicals, irrigation water and
transport are available, there is scope for the profitable culti-

vation of several vegetable and fruit crops.

8e2e3 Fish culture as a potential source of income

The ADB - ARD COHMPAC Pechnical Mission in 1970 suggested
introducing carp as the most suitable biced for three fish culture
systems. Each of these systems has applicability in the region of

the Thai-New Zealand feeder rcad.

For pond culture the mission recommended a minimum pond
size of one rai with a water depth of about 100 centimetres.
Fingerlings at the rate of 5000 - 7000 per rai can be introduced to
the pond when about six centimetres in length. In addition to
feeding on the naturally growing plankton, it is necessary to
provide supplementary feed, preferably high in protein. Three to

four hours work a day by one man is enough to manage a one-rai pond.
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The fish are harvested in a single harvesting each year and

the mission suggested a target of 1000 kilograms of fish per rai.

Paddy field culture is labour extensive and combines
fish farming with rice production. A minimum area of five rai was
recommended with a ditch one metre wide and 50 centimetres deep
dug around the edge of the paddy bund. This provides a refuge
for {he fish when working with the rice or the water levels fall.
In addition to stocking the field with 600 fingerlings per rai
it is likely that 'invader' fish will enter the field. These
may be predators of the introduced fingerlings. It is not
usual to provide supplementary feed and hence the average fish
weight of 200 grams is lower than for pond culture. With no
feeding, yields of 30 kilograms of fish per rai can be obtained
but with feeding, the mission estimated 300 kilograms would be

possiblee.

Lowland fish c¢ulture uses land otherwise useless
for farming and no rice is grown with the fish. The minimum
economic size is five rai with a water depth of 30 centimetres
No supplementary feed is provided and the water is stocked
with brood fish at the strt of the wet season. The fish
are harvested when the waler level is low during the dry

S5€a5S0N.

Table 8.2 summarisez the financial information for
the three methods of fish culture outli::d above. Detailed
budgets for the three methods are provided in Appendix Three
Table A3.7.
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Table 8.2: Fipancial Data for Three Methods of Fish

Culture Recommended by Asion Development

Bank - ARD COiiPAC Technical liission 1971*

Costs and returns HMethod of Culture
(baht/ral) Fish pond |Paddy field | Lowland culture
Capital cost 9,800 400 230
Total income 15,000 4,500 750
Variable costs 3,970 1,910 318
Het income 11,030 24590 432
Interest on capital at 12% 1,180 48 27
Labour reward 9,550 2,542 hos

¥ Tigures used in calculating the returns for fishpond and paddy
field culture are estimates. Those for lowland culture are from
a case study.

From Table 8.2 it can be seen that the returns from pond
and paddy field fish culture are high and if the costing data is
realistic it is surprising more farmers do not engage in these
enterprises. The high capital cost of a fish pond probably explains
the absence of this system. Farmers who did practis- paddy culture
spoke of the problems of predator species. The weight of fish
obtained dep=nds on the level of supplementary feeding. Farmers
prefer to feed rice bran to pigs whereas the budgetary ani.yses
require high protein feeds to be supplied to the fish. Such feeds
are in short supply in Thailand, although increased cultivation of
peanuts and soybeans could incrcase the supply and lower the cost

in the future.
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8e2e4 Sericuliure as a potential sourcec of income

The demand for raw silk for both handloom anrd machine
woven textiles exceeds production and the ADB - ARD COMPAC
Technical Mission investigated three methods of improving the
output of village silk. The first system was to improve existing
yields of mulberry leaf. This may be achieved by introducing
improved techniques of land preparation and composting, growing
new varieties with a better layout of the mulberry stand, more
weeding and disease control and following recommended pruning,

trimming and thinning practices.

The second system was to select the best silk-producing
worms from the native Thai worms in addition to upgracding the
mulberry production. The selected worms have high resistance
to local temperature and humidity fluctuations as well as to
local discases. Through the introduction of these two

improvements a higher income can be achieved.

The third system proposed by the mission was the
introduction of hybrid worms rather than selected native worms.
The hybrids can produce higher quality silk and are more efficient
than selected native worms since they require only 107 kilograms
of leaf to produce one kilogram of raw silk. Selected nztive
worms require 160 kilograms of fresh leaf while ordinary native
worms require 200 kilograms of leaf to produce one kilogram of

raw silk.

Table 8.3 summarises the financial information for the
various sericulture systems based on detailed budgets presented

in Appendix Three, Table A3,8.
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Financial Data for Four Scriculture Systems

Recormended by ADR - ARD COMPAC

Technical Mission 1971

Existing | Improved Improved
Cost and returns Existing | system mulberry mulberry
(baht/rai) | system |improved | selected hybrid
mulberry | Thal worms wWOorms
Capital costs 990 2,140 2,140 3,680
Total income 709 1,975 1,791 3,842
Variable costs 5 2h0 465 690
Net income 304 935 1,326 3,152
Inter%st on capital 119 257 257 hlo
at 12?0 i
Depreciation on
housing and equipment 9 174 12 328
Labour reward 126 504 895 2,382

Table 8.3 shows that the returns calculated for silk
production under the existing system are very low and for the time
involved in prodncing a kilogram of woven silk it is not surprising
that silk is produced mainly for household requirenents. However,
there are increased returns from a greater efficicacy of leaf
conversion and better quality silk under the improved sericuliure
conditions. It may be possible to sell cocoons to a cent-al
reeling plant rather than each household reel and weave their own
cloth.

in weaving cloth from purchased silk thread.

Alternatively the members of some villages could specialise
An exzmple of this
latter proposal is the pilot scheme which has been established at
Ban Chonnabot, a village about 50 kilometres from the Thai-New
Zealand feeder road. The rate of propagation of the improved
mulberry plants and the ability of the silk stations to multiply
and distribute the eggs of hybrid worms are the factors which will

determine the rate of adoption of the improved technigues.
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P Problems Preventing Increased Arricultural Production and

Strategies for Their Solution

Technical reports written to assist the Royal Thai
Government in its development plarning or to support international
loan applications, identify many reasons for the low productivity
of Northeastern agriculture.3 The limited education of the
majority of the population is seen as an obstacle to rapid economic
development. It is only within the past 10 years that the number
of years of compulsory education has been raised from four to
seven. There is a need to improve the general lecvel of education
in the rural areas and make it relevant to rural life. Agricultural
education and training should be available to the sons of village
farmers, but at present a high school education is a pre-requisif®e
to further study in an agricultural college. Few students from

farm families reach this level of education.

Farmers in this region concentrate heavily on rice
production. This situation arises from the subsistence nature of
the economy and the efforts of each family to be sell sufficient
in the staple food crop. The average area of paddy land cultivated
by the farmers in the pilot agricultural survey was 35 rai. The
rising population throughout the area is forcing farmers to grow
rice on increasingly marginal land. For most faruers, however, it
is the poor fertility of the land that is limiting yields. A
reduction in the price of fertilizer or the provision of c;edit to
enable farmers tc purchase more fertilizer would bring about

increased yields.

A lack of finance is the major obstacle to improvement in
the existing enterprise structures. The following examples
illustrate the extent of credit requirements for a household to

adopt some of the suggested practices.

(a) A farmer with the average area of 35 rai of paddy land
wishes to apply fertilizer to his fields at a rate of 20

3 For a comprchensive economic planning report refer to Louis
Berger Inc. et al. (1971).
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kilograms per rai. If the cash price of fertilizer is
100 baht per bag then he will require 1%0C baht. Should
he also wish to apply insecticide a further 700 baht is
required. To pay for the additional inputs the farmer
must increace his average yield per rai by &0 kilograms.
WYhile this may be possible in a normal season, the
unpredictable rainfall pattern means an average farmer

cannot take this risk.

(b) A woman presently eng:ged in traditional silk production
wishes to adopt ihe new sericulture tochuology. Assuming
there is a supply of selected native or hybrid worms
available and impiroved mulberry strains have been established,
this woman must fiud 1100 baht for expenditurc on capital
equipment and another 400 baht each year to cover vuriable
costs. There is less risk involved in that the ecuipment
could always be resold. The woman could alsoc establish
the mulberry and purchase the equipment out of revenue

from the sale of leaves.

(¢c) Similarly the financial requirements for a farmer wanting
to engage in fish culture are high. Probably the best
plan for a farmer would be to engage in paddy Ffield culture
on a more scientific basis than now, and inves* L:e returns
in the construction of a pond. A farmer would still
require approximately 2000 baht to purchase prepared f-od
and fingerlings although more money would be necessary if
the farmer wished to combat a problem of predator fish

entering his fields.

Several factovs inhibit the development of livestock
industries including disease problems such as foot and mouth disease
and brucellosis, poor breeding practices, a lack of control over
slaughtering practices, a lack of relevant research intc livestock
production under Northeastern conditions, and poor security in some
areas for livestock protection. Wthile the present system of cattle
and buffalo management, operated by a large number of small scale
operators,is less capital intensive than pasture or paddock farming,

this system makes it difficult to introduce disease control or breeding
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programmnes. Dicsease conirol prcgrammes are expensive and need to
be administered on a regional basis. Laws regarding the movement
of animals between various regions must be strictly enforced. For
these reasons it is suggestcd that the system outlined by Crump
(1972) which concentrates on raising productivity by increasing

feed availability, may have more poteniial at the present time.

The low fertility of Northeastern soils, and the irregular
patterns of rainfall can not support a cash crop econcmy. Kenaf
is the only crop for which the Northeast appears to have a relative
advantage over the rzst of the country. In the recgion of the Thai-
New Zealand fceder road, the introduction of an irrigation scheme
is the prime requiremz:nt before farmers can begin to practise dry-
season cropping of rice or vegetables. Processing industries
would then become necessary to avoid saturation of the local markets
but this would provide increased employment opportunities and

farmers meeting quality standards would have an assured income.

There is also a need to improve research and demonstration
projects by making them relevant to Northeastern conditions. The
Northeast Agricultural Centrz and Khon Kaen University are two
institutions within 100 kilometres of the Thai-New Zealand feeder
road, that can be expected to conduct research of benefit to farmers
in the study region. The knowledge gained from rese..cch should be
spread to the villagers via an effective extension system.

Extension officers must be skilled in practical agriculture and
able to communicate with the villagers. This means it wu.:(l be
necessary to educate the sons of Northeastern farmers and {rain

them to be effective extension workers.

Transportation, particularly the provision of essential
feeder roads to move agricultural products to markets, is
frequently cited as an essential factor to promote economic
development in the Northeast. Construction of the Tlai-New Zealand
feeder road has provided an all-weather road and business
entrepreneurs have provided the vehicles to transport both
passengers and produce along it. Competition between the
transport owners has led to the establishment of fares and freight

rates the villagers can afford to pay. Transportation is no
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longer a barrier to increased agricultural production in the study

Y Ed.

The problems preventing increased production and the
various solutions outlined in the preceding paragraphs embrace
several inter-related factors necessary in the developnent process
including education, provision of credit, irrigation, research and
extencion. These same factors are also embodied in the ‘'essentials!
and 'accelerators' recognised by Mosher (1966) as being part of the

development process. They were discussed in Chapter One.

8.4 Potential Agricul‘ural Benefits

As this is partly an ‘'ex poste' study, the author has been
able to measure the extent to which improved technological practices
have been adopted by villagers along the Thai-New Zealand fceder
road. From the data obtained in the pilot agricultural survey of
1972 there was little evidence to suggest that farmers have adopted
the practices outlined in this chapter: quantities of fertilizer
used were small and few households engaged in dry season vegetable
production or fish culture. However, in Ban Don Tieu a Silk
Producer's Co-operative had been established for cnc year with
about 25 members. These members had received cuttings of improved
mulberry varieties for planting and hybrid worm eggs from 2 North-

eastern silk station.

The agricultural benefits calculated in Chapter Seven
were based on production in 1971 and 1972 and assumptions were made
as to likely productica trends in order to calculate the benefits
throughout the project life. Construction of the Thai-New Zealand
feeder road was completed in late 1971 but the road section between
Borabue and Wapipathum opened in 1967, five years prior to the
collection of information for this study. Clearly, the absence of

L For a general discussion of many of these problems in Thailand,
refer to a paper by Schwass and Crump (1972).
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a road was not the only factor limiting agricultural production and

the other problems outlined in Section 8.3, particularly a lack of
irrigation and cheaper credit facilities, continue to prevent the

realisation of the potential in the region.

The benefits from the adoption of mecdern agricultural
practices can be calculated but it must be emphasised that these
benefits would be the result of several inputs to the region and
not the Thai-New Zealand feeder road alone. The fellowing

assumptions have been made in the calculation of thece benefits:

(1) The estimated number of agricultural households within a
five kilometre band either side of the feeder road is
17,800. This figure has been calculated by dividing the
average area of paddy land owned by a household in the
pilot agriculture survey, into the total area of paddy

land calculated from the land classification survey.

(2) In addition to the benefits calculated in Chapter Seven, a
number of agricultural development benefits are considered

in this analysis. The additional benefits will accrue from

(a) Improved technological practices applied to the rice

crop.

(b) The cultivation and sale of produce fror an area of

vegetables.
(¢) The sale of fish from a paddy culture system.

(d) The production of silk under conditions of improved
mulberry cultivation and the use of selected native

Thai worms.

(e) 1Increased cattle production based on improvement in

the range grazing system as outlined by Crump (1972).

(3} It is assumed that improved technological practices applied to

the rice crop will increase the gross margin from rice by

25 baht per rai. At an applicaticn rate of 20 kilograms of
fertilizer per rai, the average yield per rai must rise by
100 kilograms to pay for the fertilizer and increase the

gross margin by 25 baht. The average yield in the pilot
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agricultural survey was 150 kilograms per raij the increase
necessary would raise the avcrage to 250 kilograms per rai
which is still less than the national average yield. This
level of fertilizer usagec is Lhe same as that of the village
leader of Bon Don Tiecu described in Section 5.2.8. It is
not expected that the whole area would increase in
productivity. The benefits when 25 per cent of the paddy
land is cultivated under increcased fertilizer usage are

shown in Table 8.4.

Table 8.4: Value of Additional Returns From Invroved

(&)

Rice Cultivation ($U.S.)

Year 1973-85
Annual area in production (kma) 250
Additional annual returns ($U.S.) 187,800
Net present value (1966) at a 12% discount rate 545,688

In calculating the returns from vegetable production it has
been assumed that a household could cultivate an area of two
rai in a dry-season crop. The analysis assumes Crops are
tended by family labour because the gross margin data in
Appendix Three Table A3.5 does not include labour as a
variable cost. Rather than calculate possible returns for
several combinations of crops, the analysis is based upon an
average +ross margin of 40O baht per rai. A review of
Table 8.1 shows that this gross margin level can be obtained
from several crops. The benefits when 50 per cent of the
households each grow two rai of vegetablcs for sale are
shown in Table 8.5.
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Table 8.5: Value of Additional Returns Trom Vegetable

Production (%U.8.)

Year ' 1973-85
Annual area in production (kmz) 28.5

Additional annual returns ($U.S.) 342,308
Net present value (1966) at a 12% discount rate 694,640

(Y') Estimates of possible returns from fish culture are difficult.
It is unlikely that every household would engage in production
and of those that did, not all would have proiuce to sell.
Some would consume all the fish within their own families.

As an estimate of returns, the analysis assumes that 25 per

cent of the households would practise paddy fish culture and

half of the produce can be sold. This has the effect of

reducing the annual return from fish production to 1200 baht

per rai. The additional benefits are shown in Table 8.6.
Table 8.6: Value of Additional Returns From Paddy

Fish Culture ($U.S.)

Year 1973-85

Number of households engaged in fish culture L, 450

Additional annual returns ($U.S.) 256,730

Net pres:1t value (1966) at a 12% discount rate 745,980
(6) Similarly, not every household would engage in sericulture.

Some households engaged in vegetable production would require
women members to assist in this enterprise and there would be
little opportunity for silk weaving although the sale of
mulberry leaf would be possible. Table 8.7 shows the
additional benefits from silk secld by 25 per cent of the

households at an average return of 500 baht per household.
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Table 8.7: Valve of Additional Returns From Sericulture
($U.S.)

Year - 1973-85
Number of households engaged in sericulture 4,450
Additional annual returns ($U.S.) 106,970
Net present value (1966) at 12% discount rate 310,825

(7) 1In calculating the potential additionzl production from beef
cattle in the region it has been assumed that the estimated
total area of uncultivated upland within a five kilometre band
either side of the road, could be oversown with legumes to

increase cattle feed availability.”

(a) Area of land available for oversowing =110 square kilometres

= 68,750 rai.

(b) If each rai planted produces 200 kilograms of extra
dry-matter per year the total extra dry-matter
produced = 13,750,000 kilograus.

(c) The actual dry-matter requirement for each additional beef
cattle unit is 2000 kilograms, but allowing for 50 per
cent loss before utilisation, the requirement bhecomes
3000 kilograms. Hence the number of additional beef

calttle units that could be carried is

lé;%%%égﬁg = 4,583 beef cattle units.6

(d) The annual income from a B.C.U. is calculated at 313
baht based on a meat price of 5 baht per kilogram
live weight

« « Total annual extra income

4,583 x 313
1,434,479 baht.

5 The calculation follows the methodology outlined by Crump (1972).

6 A beef cattle unit (B.C.U.) has been defined as a male or female
cattle beast more than three years of age.
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(e) Annual extra costs associated with an oversowing
development programme are the cost of animal health and

the interest charge on the tetel capital requirements.

(i) Animal heazlth:

4,583 B.C.U. at 8 baht per B.C.U. 36,664 baht.

(ii) Capital cost of development:

171,875 baht
68,750 baht
4,58%, 000 baht
4,823,625 baht
578,835 baht

Seed: % kg per rai at 5 baht per kilogram

Labour to sprecad seed, 1 baht per rai
Capital stock: 4,583 at 1000 baht per B.C.G.

Total capital cost

H

+'. Interest on capital at 12 per cent

(f) Budget summary:

Additional annual income

1,434,479 vaht

Additional annual costs = 615,499 baht
Surplus = 818,980 baht
= sU-S-3913?4°
Table 8.8: Value of Additional Returns From Cattle

Production ($U.S.)

Year 1973-85

" Total area oversown (kmz) 110
Additional annual return ($U.S.) 39,374

Net pres:nt value (1966) at a 12 per cent discount rate | 114,409

Yhen the benefits presented in Table 7.5 are combined with
the potential benefits calculated in this section the contribution

of the Thai-New Zealand feeder road in a developing commercial economy

7

can be evaluated. Table 8.9 shows the total discounted costs and

benefits that would prevail under such conditions.

———

7 It is not appropriate to calculate vehicle operating cost savings
for the additional vehicles using the road carrying this agricul-
tural prcduce. This traffic is generated traffic, Class B.
(Refer to Section 7.4.1.)
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Table 8.9: Present Values of Total Cost and Estimated Potential

Benefits Discounted at a Rate of 12 Per Cent ($U.S.)

Present value at a 12 per

L5850 cent discount rate ($U.S.)

Total cost 6,187,540
Vehicle operating <ost savings 4,034,900
Value of increased kenaf production 1,172,061
at a gross margin of 175 baht per rai ) x

Salvage value of equipment 147,684
Additional returns from rice 545,688
Additional returns from vegetables 99k, 640
Additional returns from fish 745,980
fdditienal returns from sericulture 310,825
Additional returns from beef 114,409

Residual value of the project
( net benefit in 1985 assumed to 533,820
occur in perpetuity)

Total benefits 8,600,007

While the additional benefits that have beeu calculated in
this section are possible they are by no means probable. The most
likely circumstances are those evaluated in Section 7.5. The
potential benefits calculated have been assumed to commence in 1973
but irrigation schemes take many years to construct, and a legume
oversowing programme could not be implemented immediately. Credit
facilities could be offered to villagers if the finance was
available but the adoption rate of improved practices would not be

rapide.

At a 12 per cent discount rate, the present value of total
benefits in 1966 exceeds the discounted total cost of the road project
by $U.S.2,412,467. The net present value in 1966 calculated in Section
7.5 at the same discount rate was $U.S.-479,840. The additional
returns from each of the enterprises described in this chapter are

large, particularly those calculated for vegetable, rice and
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fish cultivation. The project residual value is also high under
these circumstances and at the designated end of the project life

an upgzrading programme would almost certainly eventuate.

The additional returns calculated assumed o 25 per cent
adoption rate in improved rice cultivation, fish culture and
sericulture praciiies; a 50 per cent adoption rate of vegetable
cultivation; and oversowing of the total area of uncultivated
upland in a five-kilometre band either side of the road. A 25 per
cent adoption rate in the three enterprises described is moderate
and if an irrigation schenme was constructed in the area the quantity
of vegetables produced would probably exceed that assumed here.

An oversowing programme would either be introduced to the whole

area or not at all.

It is worthwhile calculating the potential returns from
a very low adoption rate of each of the recommended practices. A
six per cent adoption in each enterprise aside from an oversowing
programme is feasible without the provision of an irrigation scheme
or credit facilities. There were farmers interviewed in the
agricultural survey with incomes from agriculture substantially
higher than those of the average household. At a six per cent
adoption rate, the present value in 1966 of total additional benefits
is almost $U.S.504,000, an amount sufficient to give the project a
positive net present value in 1966 at a 12 per cent discount rate.
In this situation the project would be considered prcefitable on the

basis of the tangible benefits alone,

Thus the value of the road as an investment would be
considerably improved if the potential production in the area could
be realised. But it is not appropriate to assign the full value
of the potential benefits calculated in this section to the road
project, as the road is not the factor limiting realisation of this
potential, However, it is important to note that as each successive
year passes without the provision of the other essential develop-
nental inputs, the value of the Thai-New Zealand feeder road as an

investment to promote economic development is also reduced.
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8.5 Srumary

Although agriculture in the region of the Thai-New Zealand
feeder road is predominantly subsistcnt at the present time, this
chapter has shown that there is potential for increascd productivity
within the enterprises that the villagers are practising.
Realisation of this agricultural potential is dependent upon the
provision of further 'developmental inputs' to the region. A lack
of credit facilities and irrigation are the two factors seen as
being most essential before large scale development can take rlace.
Vater is the input the villagers maintain they need nost urgently.
If the conditions for development in the enterprises outlined do
eventuate the Thai-New Zealand feeder road will have a major role
in transporting the agricultural produce to markets and the

economic value of the road as an investment will be high.
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Chapter Nine

SUMMARY AND CONCLUSIONS

Transportation has been identified as an essential
element in a comprehensive regional development programme.
Economic, social aud political benefits can result from the
construction of a road in a developing region. Howeveyl, although
the promotion of econcuic development may be the prime motive in
constructing a road, success is dependent upon both the creation
of economic opportunity, and a response to that opportunity on the
part of the local population. Opportunity for increased output
and produce sales may be provided with the introduction of a
road and its associated inputs. A response from the lecal
population will be forthcoming if there are no other factors
preventing development and the populaticn has a desire to increase

production.

The objective of this study has been to make an economic
evaluation of the Thai-New Zealand feeder road in Ner.neast Thailand.
This 14k kilometre paved road was completed in 1971 and links five
major towns in two provinces while passing through a region of
populated villages. Construction of the road was partly linanced
by the New Zealand Government as a Colombo Plan aid project.
Northeast Thailand is the target of a large scale development
programme, in which provision of a transport network is a high
prioritye. Stimulation of agricultural development is necessary
to raise regional household incomes, which have in the past been

lower than those of other regions in Thailand.

An uaderstanding of the local conditions prior to the
introduction of a developmental input such as a road, together with
those at the time of the study, are pre-requisites to such an
cconomic evaluaticne. This knowledge can be used in an 'ex poste!

study to measure the developmental impact of the input. Hence a



large part of this study is devoted to a description of the
agriculitural enteiprises practised in the region, the problems
preventing economic development, and the potential for further
development following construction of the Thai-New Zealand feeder
road. This data has been used to assess the impact of the road

at the present time and the likely impact under various circumstances

vhich might eventuate in the future.

Because of a lack of statistical records in tue region
deemed to be affected by the Thai-New Zealand feeder road, the author
has relied on datz collected frem original research. Agricultural
information was collected in a survey of households in villages
alongside the road. The 'free form' format of the questionnaires
used, alloved the author to learn about the agricultural, social
and cultural activities from the local population. The informal
interviews led to villager acceptance of the author, and in the
relaxed atmosphere it is thought that more reliable information
has been obtained than might be the case with a formal quesilonnaire
applied to a statistically selected sample. Repeat visits were
made throughout the year to a number of case study farmers U
obtain more detailed information about the village agricultural

enterprises.

There were no aerial photographs available fr. the
author to measure present land utilisation in villages along the
road and compure this with the utilisation prior to rcad construction.
A cadastral map prepared by the Thai Highways Department re-.orded
utilisation in 1965 within a one-kilometre band along the proposed
road alignment. A land classification survey was conducted by the
author to describe the utilisation in 1972 within a one-kilometre
band alongside the road and the information obtained was compared
with that shown on the cadastral map. In this way the agricultural
development has been estimated but it is recognised that this method
is subject to error. This error is magnified when the data is
extrapolated to a five-kilometre band either side of the road, the

areca decmed to be directly affected by the road.

Traffic usage of the road was measured in two surveys

undertaken by the author, The first was a 24 hour survey at one
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site, designed to ascertain the number and types of vehicle
travelling along the road and the hours of grealtest usage. The
second was a four-day survey at four sites with the objective of
measuring usage orn the various sections of the road. The results
of these surveys, together with data collected in a survey by the
New Zealand Army engineers in 1971, have been used as a basis for
calculating the 'operating cost savings' of velicles using the road.
Again there are limitations in this data. Ideally more traffic
surveys should have been undertaken on each day of the week and in
the various seasons of the year, but budgetary constraints did not

allow add2tional surveys to be made.

The results of the pilot agricultural survey were presented
in Chapter TFive. These showed that the rice crep is the most
important factor affecting the welfare of a household. Kenaf
was grown on the low fertility upland soils as part of a shifting
cultivatione. Buffalo were used to plough the fields while both
cattle and buffalo hauled carts for transport. Pigs, ch’.ckens end
ducks were also kept by many households. The quantities of produce
for sale were small and the household incomes were low. Some
households were able to supprlement their incomes from agriculture
by acting as local merchants while members of other households
obtained employment in the dry season months when there was little

vork within the village.

Purchased inputs were not common. Most households had
begun applying fertilizer to the rice crop but the high ccst
prevented heavier usage, the common practice being to sprirnkle the
fertilizer where the crops were not growing well. A few farmers
had applied insecticide, obtained free from the agricultural
officer, to vegetable crops. A lack of water was considered by

most farmers to be the greatest barrier to increasing production.

Examination of the agricultural enterprise data suggested
that the houscholds are practising a predominantly subsistence
agriculture although there are signs of increasing commercialisation.
Hence the economic evaluation of the Thai-New Zealand feeder road
has becn made under conditions which are more closely subsistent

than commerciale. In evaluating the economic impact it has been
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necessery to make certain key assumptions.

Methodology for a standard benefit-cost analysis has
been vsed to evaluate the rcad. This method requires the analyst
to discount the flow of quantifiable costs and benefits throughout

he project life. Economic measurements are applied to the
discounted flows and the profitability of the project can then be
cvaluated in conj.action with those cost and benefit items that
can not be quantified. A project life of 15 ycars from the year
of completion of the road has been assumed and at the end of this
time the project may ha%e a residual value. The opportunity cost
of capital in the Thai econoity is estimated to be 12 per cent but
this analysis has used three interest rates 10, 12, and 15 percent

in the discounting of the various project cost and benefit flows.

As this is partly an 'ex poste' study there is the
advantage that the project costs, with the exception of repairs and
maintenance expenditure, are known fairly precisely. The flow of
costs throughout the project life is based on data obtained from
the Royal Thai Government and the New Zealand Government. Some of
this data was published in a booklet to mark the official opening
of the road.1 Estimatee of maintenance expenditure throughout the
project life are based on the expenditure in 1972 and 1973. At a
discount rate of 12 per cent, the present value of the total cost

of the road in 1966 has been calculated at $U.S.6,187,540,

The greatest quantitative benefits from the road are in
the form of reduced vehicle operating costs to transport operators.
The cost of operating a vehicle on a paved road surface is
substantially lower than the operating cost on an earth surface.
The cost savings have generated traffic to carry the passengers and
produce that formerly made the journey by buffalo cart or heavy
truck transport. The villagers can travel in greater comfort,
journey time has been considerably reduced, and there has been a
dramatic increase in transport availability at all times of the

year, whereas previously travel in the wet season was impossible in

1 "Dedicatiocn Ceremony, Borabue-Buriram Highway, December 15th
1971, distributed by Thai Highways Department.
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nany places. The savings to transport oper:‘ors are reflected
in the reduced transport charges for both p: ngers and freight.
The survey data indicated rcductions of at 1. ust 50 per cent had

oceurred following construction of the road. At a discount rate

of 12 per cent the presen! value of benefits in 1966 from vehicle
operating cost savings hav cen calculated to total $U.S.4,03k,900,

A problem in malking any 'ex poste' study is to decide
the events that would have taken place in the absence of the
project. In this study the problem was to decide the proportion
of land that would have been cultivated. The land classification
survey estimated that an additional 200 square kilometres of upland
alongside the Thai-New Zealand feeder road had been cultivated,
The major upland crop grown is kenaf, the only crop for which the
soils of the Northeast appesr to have an advantage over the
remaindeyr of Thailand. Based on results from other studies it has
been assumed that 50 per cent of the upland cultivated since 1965 is a
dircct result of the presence of the road. At a discount rate
of 12 per cent the present value of benefits in 1966 from increased
kenaf cultivation have been calculated to total $U.S.1,172,061
Although the area of land cultivated for rice had increased, this
iz more 1ikely the result of increased populatiocn pressure on

uncultivated land rather than a developmental effect of the road.

At the end of project construction, some of the machinery
and egquipment purchased for use on the project had not been used,
while many of the other items had further economic life and could
be used on other road construction projects in Thailand. At a
discount rate of 12 per cent the present value of benefits in 1966
from the salvage of machinery and equipment has been calculated to
total $U.S.147,684,

Villagers can now market their produce in smaller
gquantities as firance is required, and they are also in a stronger
bargaining position with the merchants. Previously the merchants
could oifer low prices for produce such as kencf when they knew the
villager could not afford to transport the goods back to the village.
Nowadays, more merchants travel to the villages seceking produce

and the additional competition discourages them from cheating the
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farmers. Fresh vegetablcs and other perishable produce can also

be so0ld more easily.

T1ere has been rapid grewth in commercial activity in
the major towns along the road, particularly in businesses associated
with motor vehicles. These commercial enterprises provide
employment for some villagers who previously only worked in the wet
season on family farms. In addition, off-farm dry season
employment is increasing with villagers travelling to work in other
provinces, particularly Bangkok, and returning in the wet season to

help with rice cultivation.

Associated with the construction of the road has been the
establishmeat of at least three health centres alongside the road
with facilities for treating minor illnesses, giving vaccinations
and providing ante-natal care. Additional schools have also been
constructed and more village children are travelling to the secondary
scheols located in the larger towns. Inproved road communication
should result in more staff working in country areas as they can

now live in the larger towns and travel to work each daye.

Construction of the rocad has political benefits in that
the project has provided tangible evidence of concern for the
welfare of the local population on the part of the government.

This reduces the appeal of insurgent elements to the villagers.

The road also creates the opportunity fer increased contact between
gov-onment officials and villagers. As the road is part of a
sealzd network in Northeast Thailand it has strategic value but to

date it has rrt been used for military »urposes.

New Zealand technical personnel provided training to
Thai personnel in both the maintenance and operation of roadbuilding
equipment in addition to instruction in techniques of road
censtruction. Not all of those trained continued to work for the
Thai Highways Department. However, thers is a severe shortage
of good machine operxstors and mechanics throughout Thailand and
the knowledge gained can be put to good use in the many road,
irrigation and other construction projects planned for the

futures
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The Thai-New Zealand fecder road forms an integral part
of a roading scheme for Northeast Thailand. At the end of the
assumed project life in 1985, the present route will probably still
be used as a major road. Although anaual maintenance expenditure
of $U.5.96,202 has been allowed throughout the project life, an
upgreding of the road would probably be necessary to further
increase the economic life of the road. The road can be expected
to have a residual value in 1985. This has been calculated by
assunding 25 per cent of the net total benefits in 1985 occur in
perpetuity. The actual residuval value will be determined by
usage and maintenance in the pericd prior to 1985 and the estimated
future usage after that date. At a 12 per cent discount rate the
present value of this residual, in 1966, is estimated to be
$U.5.353,055.

Three economic criteria used to measure project
profitability have been applied to the discounted flowis of costs

and benefits to yield the following results:

Discount rate (%) 10 12 15
Het present value in 1966 ($U.S.) 368,910 -479,840 -1,317,350
Bernefit - cost ratio 1.06 0.92 077

Internal rate of return 10.79%

A sensitivity anclysis was applied to the data used in
the evaluation. This showed that the factors most affecting the
outcome of the evaluation are the accuracy of the traffic counts in
representing current traflfic usage in the years of the survey, and

the annual growthrate in traffic using the road.

The best outcome analysed assumed that the traffic
surveys accurately reflected current usage; the growthrate in
light vehicles will be 23 per cent per year and in heavy vehicles
12 per cent per year; the gross margin received for kenaf will be
225 baht per rai; and the residual value of the road in 1985
has been calculated by assuming 50 per cent of the net total benefits
in that year, will occur in perpetuity. Under these conditions the
project had a net present value in 1966 of $U.S5.1,734,127 at a

12 per cent discount rate, and an internal rate of return of
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15.22 per cent. This situation is a distinct possibility,
particularly if other developmental inputs are provided.

The worst outcome analysed assumed that both traffie
surveys overestimated current usage by 20 per cent; the growthrate
in light vehicles will be 2% per cent and in heavy vehicles O;
the gross margin received for kenaf will be 125 baht per rai; and
there will be no residual value at the end of the project life in
1985. Under these conditions the project had a net present value
in 1966 of -$U.S.2,457,047 at a 12 per cent discount rate, and an
internal rate of return of 3.81 per cent. In the event of this
unlikely situation the project could be regarded as failing to
promote economic development and the road might have been better

sited in a different location.

Information from the pilot agricultural survey and the
case study farmers, together with the reports of various techniecal
missions visiting Northeast Thailand, suggests that there is
potential for increased agricultural production within the enterprises
at present practised by villagers alongside the Thai-New Zealand
feeder road. Fertilizer could be profitably used if applied to
the whole of the rice crop. An irrigation system would allow
cropping of either vegetables or rice in the dry season. A
legume oversowing programme of uncultivated upland could result in
the raising of larger numbers of beef cattle and buffalo. A
scientific approach to fish culture through feeding fish in paddy
fields or ponds with high protein feeds would result in fish being
available for sale. Improved mulberry varieties and hybrid silk

worms would improve the efficiency of silk production.

The problems preventing increased production and adoption
of improved technology.within the agricultural systems embrace
several inter-related factors necessary in the development process
including education, provision of credit, irrigation, research and
extension. Cheaper credit sources would allow the purchase of more
fertilizer for the rice crop and bran for fish culture in the paddy
fields. At present there is little opportunity for the villagers
to increase production in other enterprises without assistance fr-

the government in the form of construction of an irrigation scheme,



195.

livestock improvement programmes and silk worm multiplication

centres.

The additional returns from a 25 per cent adoption rate
in improved rice cultivatior, fish culture and sericulture
practices, a 50 per cent adoption of vegetable cultivation and
oversowing of the total arca of uncultivated upland in a five
Lilometre band either side of the road have been calculated.

A% a 12 per cent discount rate the present value in 1966 of the
total estimated additional returns are $U.5.2,711,542, assuming
these returns could be obtained from 1973% until the end of the
project life in 1985. If only a six per cent adoption rate in
the enterprises eventuates, the present value in 1966 of the
discounted total additional returns would be $U.S.504%,000. This
latter amount is sufficient to give the project a positive net
present value in 1966 at a 12 per cent discount rate.  Should the
higher rates of adoption prevail, the net present value in 1966
would be epproximately $U.5.2,500,000.

Vhen the cconomic criteria are viewed in conjunction
with the benefits to which no monetary value can be assigned,
the project should be considered a profitable investment.
Construction of the Thai-New Zealand feeder road should be regarded
as the provision of one invut essential for economic development
in the region. Other inputs will be necessary before the full
benefit of the road can be obtained. The road has already had a
significant economic impact and if the potential within the existing
egricultural enterprises can be realised, the road will have an

cven greater role in the economic development of the region.
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APPENDIX ONE

Glossg;x of Terms, and Units of Measurement
Used in the Study

Terms

Ampher ¢ A political subdivision of a province. The English
equivalent is district.

Ban : The English equivalent is village.

Changwat : A political subdivision of the Kingdom of Thailand.
The English equivalent is Province.

Isan Northeastern, referring to the region or the dialect.

Kamnan : FElected leader of a group of villages.
Nai Ampher : Official government administrator of a district.

Paddy : This word is used in two different senses:
(1) To denote the area where rice is grown.

(2) In the rice trade it is defined as rice in the
husk after threshing, and without amy portion of
the stalk, '

Puyaiban : Elected leader of a village.

Units of Measurement

Baht ¢ Unit of Thai currency.
One dollar (U.S.) = 20,80 baht.
i.e. One baht is approximately 5 cents (U.S.) and
4 cents (N.2.).

Rai : Unit of land area
1 rai = 1600 square metres = 0,16 hectare = 0,395
acres.
.25 rai = 1 hectare.

Tang : Unit of volumq'or weight.
1 tang = 20 litres = 10 kilograms of paddy rice.



197,

APPENDIX TWO

A Description of the Villages Studied

The location of the villages studied was shown on Figure
k,1. The following descriptions of ecach village arc the cumulative
result of interviews conducted with village leaders and other
respected village members, school tcachers, local health officers
and ampher agricultural officers. These interviews were carried
out on an informal basis with the aid of a guideline questionnaire
provided in Appendix Six.

i Ban Kor ‘fambon lon Jik AmEher Borabue Changwat Mahasarakham.
Population: 91 households, 550 persons.

Population movenent: In the past 5 years there has been a small
net population migration increase of about 10 families.

Land characteristics: Paddy land 3000 rai; upland 1000 raij;
no undeveloped land.

Major produce: Glutinous rice, kenaf, kapok, buffalo, cattle,
pigs, pouliry, vegetables, fruit (coconuts, bananas, papaya), silk.

Product sales:  Rice, kenaf, kapok, pigs cattle.

lajor markets:  Borabue (2 km), Mahasarakham (238 km), Ban Phai
(i{‘?. km) .

Village amenities: Templ . 1; rice mills 2; general stores O,
foed stores 2; childrea attend primary school at Ban Non Jik
(3 km) and secondary school at Borabue (2 km).

Extent of water supply: Drinl' ng water from tanks and community
nonds. Village has a non-functional water pump. Private ponds 10.
Adeouate water supply for household use.

Medical facilities: Public health centi= Borabue (2 km), hospital
Hahasavakham (26 km).

Co-operative nembership: Began about 15 years ago. Most farmers
are members but only joined within the last 2 years.

Village extension: Ampher agriculture officer visits village at
least once per month. A number of farmers are exhibiting innovator
behaviour.

Innovations: (1) Nearly &ll farmers use fertilizer, first introduced
5 years ago.
(2) Some farmers have sold or rented out land for salt production.
(3) some farmers ecngage in small scale vegetable production in the
dry season because the village is close to Borabue.
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(4) A few villagers have obtained free insecticide from the
agriculture officer to apply to vegetables.

Village problems: Lack of water for growing vegetable crops in
the dry seasone

2e Ban Koke Yai Tambon Nong Muang Ampher Borabue Changwat
Hahasarakham.

Population: 78 households, 477 persons.

Land characteristics: Paddy land 2500 raij; upland 500 raij;
no undeveloped land. Low fertility sandy soil.

Najor produces: Glutinous 1ice, kenaf, kapok, pigs, buffalo,
chickens, vegetables, silk.

Product sales: Rice (small quantities), kenaf (small quantities),
kapok, pigs.

Major market: Borabue.

Village amenities: Temple 1; rice mills O; general stores 0j
food stores O3 children atiend primary school at Ban Non Muang
(2 kxm) and secondary school at Borabue (16 km).

Extent of water supply: Both drinking water and washing watexr
come from a public pond 2 km Irom the village. Severe shortages
in dry season mean water must be carried 4-5 km.

Medical facilities:  Public health centre Borabue (16 km),
hospital lahasarakhan (42 Vm),

Co-operative membership: No farmers in this village are members.

Villapse Zxtension: Vieits by any extension officer are rare,
perhaps once every 3% months.

Innovations: (1) Fertilizer usage - no farmers used any 2 years
ago, now approx. 1/3 of the farmers 1pply it.

(2 Farmers travel in groups buying and selling pigs,with small
profit margins.

Village problems: (1) Lack of good quality drinking water - the
leader would like a bore sunk.

(2) The lateral road from the main road is very sandy.

(3) Shortage of buffalo in the village for ploughing.

(4) There is insufficient land suitable to feed cattle and buffalo.

(5) Some farms are too small - approximately 25 households have a
paddy land area of less than 20 rai.

(6) Some farmers have no produce to sell.
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De Ban Dong Yai Tambon Dong Yai Ampher Wapipathum

Changwat MHahasarakhan,

Population: 98 households, 683 persons.

Population movenent: Approximately 0 families have moved away
from the village in past 10 years.

Land characteristics: Paddy land 2500 raij; wupland 500 rai;
little undeveloped land. Soil type sandy and sandy loam, low
fertility.

Hajor produce:  Glutinous »ice 80%, non-glutinous rice 207, kenaf,
kapok, fruit (coconut, mangoes, bananas, papaya, jackfruit),
vegetables, cattle, buffzlo, pigs, chickens, silk.

Product sales: Rice, kenaf, kapok, fruit, pigs, cattle, silk.

1

Major marlkets: Rice - Borabue, Ban Phai and Wapipathum;
kenaf - Borabue, Ban Phai; vegetables - Vapipathum (6 km).

Extent of water supnly: Diinking water from bore with hand
operated punmp. Public ponds 3; private ponds 10. In dry season
there are water shortages.

Medical facilities: Public hcalth centre (2 km), hospital
Mahasaralkham (57 knm),

Co-operative membership: The Rice Farmers Co-operative has
anproximately 40 members and the Upland Farmers Co-operative
50 members. Both have been in existence approximately 10 years.

Village extension: Agriculture officer visits the village 3 or L
times each year in the rice season.

Innovations: (1) Fertiliver usage - nearly all farmers use
fertilizer, some for the past 5-6 years.

(2) New rice varieties have been used following dispersal by the
Rice Co-operative.

(3) Large numbers of villagers travel to other places for summer
worke

Villagc_probleﬁg: (1) Shortage of watei in the dry season.

(2) There is a shortage of machinery or capital to allow purchase/
hire of equipment.

(3) Shortage of labour for transplanting, harvesting in good seasons.

k., Ban Na Si Nuan Tambon Na Si Nuan Ampher Phyakaphum Phisai

Chanqwat Mahasaralhan,

Population: 146 households, 1200 persons.

Population movement: Static.

Land characteristics: Nearly all land is paddy land, approximately
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5000 rai, aside from upland area near hcuses. Sandy soil, low-
natural fertility.

liajor produce:  Clutinous rice 60%; non-glutinous rice 40%;
fruit (coconuts, jackfruit, bananas, m»apaya), vegetables, pigs,
cattle, buffalo, chickens, silk, cotton, fish.

Product sales: QRice, fruit (coconut, jackfruit), pigs, fish.

Major markets: Phyakaphum Phisai.

Villape amenities: Temple 13 rice mills 3; gencral stores 2;
primary school, children atiend secondary school at Phyakaphum
Phisai or Vapipathum.

Extent of water supply: Drinking water obtained from ponds and
tanks. Public ponds 3; private ponds - many near paddy land.

Medical facilities; Public health centre in village; hospital
at Mahasaraltham (88 km).

Co-operative membership: ice farmers Co-opverative in operation
for about 6 years and apnroximately 60 farmers are members.

Villapge extension: Ampher agriculture officer visits this wvillage
at least 1 time per month.

Innovations: (1) Fertilizer has becn used about 8 years and now
almost a2ll farmers use it.

(2) Farmers have obtained free insecticide from the agriculture
officer.

(3) Farmers are cultivating fish in ponds but have little surplus
to sell.

Village problems: (1) Re¢jvi-e more water in the dry season to
enable vegetable growiug.

Se Ban Don Tieu [Tambon Gampu Ampher Phyakaphum Phisai

Chanpwat lMahasaralham,

Population: 164 families, 1105 persons.,

Population movement: Static.

Land characteristics: Mostly paddy land (5000 rai) apart from
garden and house areas. Community land approximately 100 rai.
No undeveloped land. Sanay soil, low fertility.

Major produce: Glutinous rice 50%; non-glutinrous rice 50%; fruit
(bananas, coconut, custard apple, papaya, guava), kapok, vegetables,
pigs, buffalo, fish, silk, mushrooms.

Product sales: Rice, fruit (bananas, coconuts, custard apple),
vegetables, mushrooms, pigse.
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Major market: Phyakaphum Phisai.

Village amenities: Temple 1; rice mills 23 general stores O3
children attend primary school (2 km) and secondary school at
Phyakaphum Phisai (3 km).

Extent of water supply: Drinking water obtained from 3 wells
without pumps. Pnblic ponds 3; private ponds 20.

Medical facilities: Public health centre; hospital Mahasarakham
(100 km).

Co-operative membership: Rice Co-cperative had 34 members and a
Silk Producers Co-operative had been formed for 1 year with about
25 farmer members.

Village extension: Ampher Agriculture Officer lives in this
village. The village leader is also very progressive.

Innovations: (1) Farmers are growing more non-glutinous rice as
a cash crop.

Nearly all farmers are ~ow using fertilizer, some using large
quantities. First introduced about four years ago.

Several farmers are cultivating mushrooms as a cash crop.
Fish culture is increasing.

Silk production may be inc.ocased s farmers improve varieties
of mulberry.

—~
o
~

N~
A
e

Village problems: (1) Lack of water for dry season cropping.

6. Ban Nong Kaen Tambon Palarn Ampher Phyakaphum Phisai

Changwat MNahasaralkham.
Population: 116 households, 840 persons.

Population movement: Static.

Land characteristics: All paddy land 4500 rai. Sandy soil, low
fertility.

Major produce: Glutinous rice 50%; noun-glutinous rice 50%;

fruit (bananas, coconuts, mangoes, jackfruit, papaya, custard
apple, guava), vegetables, cattle, buffalo, pigs, chickens, silk.

Product sales: Rice, fruit (bananas, coconuts), pigs, silk.

Major markets: Phyakaphu.s thisai, Nakorn Ratchasima.

Village amenities: Temple 1; rice mills 2; reneral stores 2;
primary school, children attend secondary school at Phyakaphum
Phisai.

Extent of water suvply: Drinking water obtained from village wells
without pumps. Fublic ponds 13 private ponds 3.
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Medical facilities: Public health centre Phyakaphuﬁ Phisai (2 knm),
hospital Mahasarakham (104 km).

Co-operative membership: Rice Farmers Co-operative began about
5 years ago and approximately 60 farme=s are members.

Village extension: Amphei agriculture officer visits the village
L or 5 times per year.

Innovations: (1) Nearly all farmers use fertilizer which first
appeared in the village 5 years ago.

(2) Farmers are planting improved Mulberry strains for silk
production.

(3) Farmers are tending to grow more non-glutinous rather than
glutinous rice.

Village vroblems: (1) The farmers want better drinking water
facilitics.
(2) Lack of water in dry season prevents vegetable production.

7 Ban Muang Sua Tambon Palarn Ampher Phyakaphum Phisai
Changwat Mahasarakhanm.

Population: 135 households, 850 persons.

Population movement: Siatic.

Land characteristics: All paddy land except for house and garden
area. Sandy loam soil.

Major produce: Glutinous rice 20%; non-glutinous rice 803,
vegetables, kapok, fruit (mangoes, bananas, coconuts, papaya),
pigs, buffalo, silk.

Product sales: Rice, vegctables, fruit, pigs.

Major markets: Phyakaphum Phisai,; Buriram.

Village amenities: Temple 1; rice mills 2; general store 1;
primary school, children attend secondar; school at Phyakaphum
Phisai.

Extent of water supply: Drinking water obtained from 2 wells,
no punps. Public ponds 53 private ponds O.

Medical facilities: Public health centre at Phyakaphum Phisai.

Hospitals at lahasarakham (912 km) and Buriram (60 km).

Co-operative membership: No Co=-operative,

Villare extension: Ampher agriculture officer comes to the village
once a month.

Innovations: (1) The majority of farmers use fertilizer, having
applied it for the past 3 years.
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(2) A number of farmers are irying to grow vegetables and fruit
for cash sales.

(3) A few farmers have obtained insecticide from the agriculture
officer and applied it to vegetables.

(4) Fish culture is being investigated but only for home consumption.

Village problems: (1) Shortage of water in the dry season.

8. Ban Ron Thong Ampher Satuk Changwat Buriram.
Population: 198 households, 1370 persons.
Population movement: Tn the past 5 years approximately 20 families

have moved tc other districts becouse of a shortage of land and the
availability of undeveloped land elsewherc.

Land characteristics: Paddy land 5000 rai; upland 1000 rai.
Undeveloped or community land 200 rai. Sandy soil, low fertility.

Major produce: Non-glutinous rice 90%; glutinous rice 10%, kenaf
vegetables, fruit, pigs, cattle, buffalo.

Product sales: Rice, kenaf, prigs.

Major markets: Satuk, Buriram.

Villare amenities: Temple 13 rice mills 3; general stores 33
rrimary school, children atterd secondary school at Buriram (26 km).

Extent of water supply: Drinking water from tanks and large
public ponds (2).

Medical facilities: leasth centre Satuk (19 km), hospital Buriram

(23 km).

Co~operative membership: No =embers.

Innovations: (1) Fertilizer usage by about 90% of farmers since
first introduced L years ago.

(2) New rice varieties from the Agriculi{rre Officer at Satuk
have been introduced.

Village problems: (1) Lack of good water supply - a pond built
by the CGovernment contains water unsuitable for drinking as
too dirty.

(2) Farmers must pay high interest rates to obtain credit.

e Ban Non Sawan Tambou Ban Dan Ampher Muang Changwat Buriram.

Population: 67 households, 532 persons.

Population movement: Static.
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Land characteristics: Paddy land approximately 2500 rai;
upland approximately 1000 rai. Undeveloped land 500 rai. Sandy
loam soil, land fairly fertile.

Major produce: Non=-glutinous rice 70%; glutinous rice 30%;

kenaf, lkapok, pigs, buffalc, fruit, vegetables, silk.

Product sales: Rice, kenaf, kapok, fruit, vegetables.

Major market: Buriram.

Villare amenities: Temple 1; rice mill 1; general stores 3;
local merchants %4; primary school, children attend secondary
school in Buriram (16 km).

Extent of water supply: Drinking water obtained from a well with
no pumpe Public ponds 1§ private ponds 3.

Medical facilities:  Hospital, Buriram (16 km).

Co-operative membership: Majority of farmers are members of the
Rice Farmers Co-operative.

Village extension: The Agriculture Officer from Buriram visits
the village twice a month in the rice growing season.

Innovations: (1) Only about 20% farmers apply fertilizer as believe
the land is sufficiently fertile.

(2) Insecticides are used on vegetable plots.

(3) Vegetables produced for cash sale.

Village problens: (1) Shortage of water in the summer prevents
the growing of more vepzlables.




APPENDIX THREE

Agricultural Information

Teble A3.1: Land Utilisation in a One Kilometre Eand on Fach Side of the Thai-New

Zealand Feeder Road in the Years 1955 and 1972 (sguare kilometres)

1 noad Secti Borabue to Wapipathum to Phyalcaphum Phisai Satuk to
=08 geLson Wapipathun Phyakaphum Fhisail to Satuk Buriren
Lovland for rice 1972 L7.25 66.50 k5,50 40.75

1965 ‘,'*032 6‘2'.20 I+2.CO L;'aa 60

Difference (1972=1965) 7.05 2.30 3¢50 ~1485
Uplznd - cultivated 1972 1775 10.00 10.50 27479
1965 11.8 L, Lo 0 10.00

Difference (1972-1965) 5.95 5.60 10,50 1775

: Upland - not cultivated 1972 7.C0 3.50 0 11450
1965 20,00 11.k0 14,00 27.50

Difference (1972-1965) -13.00 ~7.90 -14,00 -15.90

i

Source: 1. 1965 data obtained from a
Thai Highways Department.

cadastral map '"The Thai-New Zealand Ieeder Road'" held by the

2. 1972 data obtained from a land classification survey conducted by the author.

eer:



Table A3.2:

Area Planted and Production Yields of Selected Crops Grown in

Changwat Buriram

in the Years 1969-1971

Year 1969 1970 1971
crop Area planted _ Z9%2L | Area plantea _ Z288L | sres planteq  IotAL
(rai) BT?EEEEET_ (rai) (tonnes) (rai) (tonnes)
Rice 1,749,487 529,599 2,100,219 721,695 1,751,055 L99,050
Kenaf 100,000 20,000 117,720 30,842 226,757 L6, L85
Corn 12,000 3,600 10,740 3,222 35,236 3,171
Sesame 10,020 3,000 11,237 1,688 » *
Tobacco 10,000 1,000 232355 23 " ¥
Pepper 6,000 600 6,123 606 * *
Alfaifa 100 10 396 79 . .
Vegetables (mixed) 10,000 * 16,598 * " *

* No data available.

Source:

Agricultural Statistics for Changwat Buriram, Unpublished (in Thai language).

*902
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Table 43.3: Comparative Profitability of Three Strategies

for Bee’ “attle Raising in Northecst Thailand

Strategy
Measure Units
1 2 3

Capital costs* Baht**/B.C.U,*** 6,000 | 2,510 | 1,050

L " Baht/rai**%* 1,841 610 70
Return on capital:
(2) Fancy prices***** Baht/100 baht of -3,2 8.2 | 46.5
(b) Meat prices capital/annum -6.3 1.7 | 295.0
Angusl, opspating Baht/B.C.U 1,708 | L62 82

cxpenditure ) e y

Cost of beef production | Baht/kg. liveweight | 17.7 7.h 1.3

L

=%
%
PR
ok

Capital cost includes purchase cost of stock.

Baht 23.50 = N.Z.$1.00.

B.C.U. = beef cattle unit.

625 rci = 1 hectar2; 2.5 rai = 1 acre.

Prices ruling for animals sold for draft or breeding purposes.

Strategy 1: The development of intensive pasture grazing farms for

beef production. This necessitates clearing of bush by
bulldozing, cutting, burning, cultivation and the
planting of selected grass legume mixtures. A full set
of buildings and structures including fencing, housing
for manager and workers, yards, sheds, and night housing
for cattle must be provided. A full set of machinery
for cultivution and fodder conservation is also required.

Strategy 2: The development of beef farms by oversowing legumes into

standing bush. This strategy is similar to the first but
there is no pasture concervation or cultivation and
planting of srecial grasses. Legume seed is broadcast

by hand into cvisting range grazing land, the area is
fenced into blccks and the animals rotationally grazed.
This strategy hes not been physically tested under
commercial conditions.

Strateay 3: The inprovement of range grazing lands used by village

Source:

cattle. No attempt is made to change the present
structure and management of village cattle raising.
Legumes are introduced into the village upland grazing
arcas. This sirategy has not been physically tested
under commercial conditions.

Summarised from Crump, D.K., (1972) "The Economics of
Pasture and Forage Crop Production in Southeast Asian
Countries'. HNew Zealand Colombo Plan Agricultural Notes
No. 8, 1972.



Table A3.L:

Producer Prices for Agricvliural Prodvcts

in Nour Vai

= e st

206,

Product

Present prices

Projected prices

Unit

(haht) (haht)

Paddy

glutinous 0.65 0.65 p. kg

non-glutinous 1.00 1.00 p. kg
Y.enaf 1.90 1.90 ps kg
Maize 0.90 0.90 Y. kg
Soybean 2.00 2.00 p. k&
Mung teau 2.70 2:25 p. kg
Sorghunm N.90 0,90 P. kg
Sesame 4,00 k.00 p. kg
Peanuts 2.00 2.00 p. kg
Cashewnuts 60.00 25.00 p. kg
Silk

grade A 240,00 240,00 p. kg
Cotton k,00 k.00 De kg
Mulberry (leaf) 0.50 025 p. kg
Vegetable 2.00 1.25 . kg
Sweet potato 1.90 0.75 P kg
Onion 2.80 1.00 p. kg
Tomato 6.00 125 pe kg
Sweet corn 20.C0 12.00 pe 100
Mango 10.00 I, 00 p. kg
Papaya L.00 1.00 p. kg
Buffalo

draught animals | 7,000,00 1,000.00 pe. head

culled animals 14500.00 1,600.00 p. head
Cattle

draught animals 1,500,530 1,500.00 p. head

culled animals 1,200.20 1,200.00 p. head
Pigs

weaners 200.00 200,00 p. head

culled sows 800.00 800.00 p. head
Poultry

culled hens 12.00 12.00 P« head

chickens 12.00 12,00 p. head

culled ducks 12.00 12.00 p. head

chicken eggs 0.20 0.20 P. €gE

duck eggs V.40 0.40 Pe. €88
Fish 5.00 5.00 P kg
Source: Table V111-2

Asian Development Bank "Nong Wai Pioneer Project for
Irrigated Agricultiure Vol. 11 Statement of Vorks,

June 1971.




Tadle A T-3 Coats and returns per ral fo- selected crops, 4 yeara and 10 vears following the introduction of frrigation.

Rice Rice Sweat [
Iten (/zsi) R.G. c. Maize Sorghum Cormn Peanuts Soybean | Munghean Cotton Eezal
ield (kg) in Year 4 340 340 3c0o 250 5?000 ) 200 160 140 220 60
fenre
Year 10 550 550 €00 500 7,000 £00 i 300 250 400 200
Gross Preduction Value (Baht) Year 4 340 225 70 225 600 400 320 315 eso 490
Yenxr 10 550 360 540 450 840 800 €00 565 1,600 T€0
Yariatle Coste (Faht) Year 4,Year 10
~od 94 .9 2, 2 2¢ 5 20, 30 30, 20 20, 20 | L, 5 S % 2, 2
| Fertilices 60,85 100,140 90,130 200,290 £0,120 70,100 70,100 85,125  119,1€0
Agrochezicals 20,60 Sane -, £0 5, 15 50, 70 80,120 50, 50 20, 40 K00,500 €0, 70
Incidentala 10,31 &, 28 10, 20 20, 40 2C, 40 10, 20 10, 390 50,100 18,.38
Traasport 40, 40
Totcl Variadle Cocts (2aht) Year 4 95 35 110 119 300 210 130 165 540 220
fear 10 160 180 230 170 430 310 190 175 £30 310
; i
iYe* Production Valuwe (Baht) Year 4 245 130 160 115 300 i 150 1 150 212 340 270
L Year 10 370 1g0 310 280 410 L 490 i 410 390 770 | 450
4 i
—— —— = =
Sweet Mixed | Cashew Mulber [ I
Item (/rat) Fotate Yog. Panana Mango Pepaya! (Kernelg| 1lesf iSe:::a Tozato Crniona
Cult,
Tield (kg) in Year 4 1,40C 3,000 €,000 125 1,400 20 4,000 S0 1,420 1,800
Toar 10 3,000 4,000 6,730 100 2,000 40 €,000 150 2,509 7,900
I |
Cross Froduction Velve (Paht) Tear 4| 1,050 3,750 2,000 6G0 1,400 5C0 1,020 350 1,759 | 1.200
Tear 10{ 2,250 5,000 2,250 1,200 2,000 1,000 1,500 £20 #1125 ! 2.500
Tezintle Coe4g (Baht) Year 4,Year 10 (1) (2;
I Seed 5C, 50 50,150 |109,100 10, 10 1o, 10 2, 2 20, 20 Be B 30, 30 520,530
. Fertilirzer 200,290 300,430 [300,420 10.;10 320,460 8,) 8
l 60, )20 1c0, 140 |110,160 75,179 1180,255 |149,230
Agrochezicals 20, 30 [250,350 - 50,150 - - 60, 80 50, BO |150,300 60,150
Incidentala 50,1C0 200,200 |1092,150 50,150 50,100 50,100 40, BO 19, 20 50,100 50,150
Tetal Variable Costs (Baht) Year 4 320 700 500 180 380 160 170 150 410 580
Year 10 470 1,140 £B0 4.0 570 250 260 230 " 495 EEO
et Producticn Valune (3s::z) Year 4 730 3,050 1,500 420 1,020 340 B30 210 1,340 1,220
Year 10 1,780  |3,860 1,570 790 1,430 750 1,240 370 2,430 2,640

NuIEs, (1) Cost spread over 5 years,
(2) Replant treee every 3% years.

Source; Cempiled from Nong Wel Pioneer Project Jor Irrigated Agriculture,Vol II, Statement of Works., Asian Developzeat Bank,Juze 1971,



Table A3.6:

Income and Costs per Rai for Selected Crops Grown at Khon Kaen

University, Khon Kaen, Hortheast Thailand 1970-71

Item Baby corn(a) Peanuts(3) Tomatoes(k) Egg plant(5)
Yield (kg}(1) 80 845 7,983 12,232
Variable costs (baht)
Centract ploughing 60 50 60 60
Seed 13 - 119 70
Irrigation at 10 baht per hour 150 Loo ) 318
Soil treatment 13 123 - -
Fertilizer and lime 541 506 819 950
Weedicide 66 66 - -
Insecticide 53 152 770 458
Trellis work -~ - 172 -
Total variable costs 89¢ 1,297 2,292 1,856
Price vnr kg - high 21 2:30 6 2
- low 15 * «50 1 1
Grozs revenue (baht) - high price 1,680 1,544 47,838 2k, Lek
- low price i 1,200 1,268 7,983 12,232
Gross nargin (baht) - nigh price 784 647 k5,606 22,608
- low price 504 -29 5,691 10,376
Man~-days per crop 6.75 no data 137 53
Gross margin per man-day (baht) - high price 116 no data 252 392
- low price Ls no data L2 196

(1)
(2)

(3)
(%)
(5)

Source:
e

Notes:

Yield data presented are the best yields obtained for the
2 spacing of 60 cm x 10 cm and has a

Baby corn planted at

Hence I crops in one year are feasible with irrigation.

Peanut variety 211/24-7 sown 30.12.70, seed supplied
Tomato variety Haweii 476.

Egg plant variety Local Long.

Adapted from New Zealesnc Ministry of Foreign Affairs:
Notes No. 5, pages 37=34; No. 6, pages 31=34%.

free

varieties grown.
growing season of 55 days.

of charge.

New Zealand Colombo Plan Agricultural

*oLe



Income and Costs for Three Metheds of Fish Cul  vre - Recommendations From

ADB - ARD COMPAC Technical Mission 1971 (baht)

Fish pond culture Paddy field culture Lowland culture
Item
e Cost oo Cost i Cost
Description (baht) Description (hakit Description (baht)
Capital costs:

T Hard digging Hand constr. of dykes Hand constr,
Conatruction 1 rai pond 94000 | na catching pond 00 of dyke 230
Manure 400 kg 800
Total 9,800 koo 230
Income:

; 1000 kg/rai/yr 300 kg/rai/y> 50 kg/rai/yr

=3 b
Fish sales at ¥15/xg 15,000 at E15/kg 4,500 at E15/kg 750
Total 15,000 L,500 750
Jarieble costs: 380 carp at
Fingerlings 7000 carp at E0.10 7C0 | 600 carp at B0.10 60 QO 10 ? 38
s 1500 kg mixed feed 900 kg mixed feed s 5
Teed at g2/kig 3,000 2t p2/xg 1,800 | Rize bran 230
Fertilizer 100 kg super 200 - -
Lime 20 kg 20 - -
Nets and sundry 50 50 50
Total 3,970 1,910 318
Net income per rai 11,030 2,590 L3z2
Less:
Interest on added capital | 9800 at 12% 1,180 | 400 at 12% 48 | 230 at 12% 27
Less rice income foregone 300
Labour reward 9,550 2,542 Los5

Cource:

Adapted from Tables 4, 5, 6 COMPAC Programme

ADB - ARD COMPAC Technical Mission (1970).

Fresh Water Fish Culture, Project Prospectus.

*Lie



Table A%.8:

Income and Cor%s per Rai

for Four Sericulture Systems Based on Recommendations

e e e
Made by ADB = ARD COMPAC Technical Missien 1971 (baht)
Existing system Improved mulberry
Iten Units Existing system with improved and selected Ii§§°:e§r§2122§;§
mulberry native Thai worms 2y
Cavital costs:
Land baht Loo koo Loo koo
Equipment (trays, baskets, screens etc.) 590 1,740 1,740 3,280
Total baht 990 2,140 2,140 3,580
Varizble costs:
Disinfectant baht - - 225 450
Fertilizer baht 120 120 120
Lime baht - 100 100 100
Worm eggs baht 5 20 20 20
Total baht 5 2ko Lgs 690
- S
fields and income:
Yield of leaf 424 Loo 1,500 1,500 1,500
Wt. of leaves/kg raw silk kg/kg 200 20 160 107
fmantity of silk produced kg 2 75 9.4 14,0
Velue of 1st grade silk baht 1.3 kg at B200/kg | 5.C kg at B200/kg { 6.3 kg o~ Z240/kg | 9.4 kg at B350/kg
260 1,000 Timid 3,290
Vale of 3rd grade silk baht [0.7 kg at B?0/kg | 2.5 kg at B?0/kz | 3.1 kg at E90/kg | 4.6 kg at Z20/kg
L9 175 279 552
Total gross income baht 3C9 1,175 1,791 3,8k2
llet farm income baht S04 935 1,325 3,152
Less interest on capital at 12¢ bant 119 257 257 Lh2
Less depreciation on housing and = =
equipment at 10% baht 59 V74 174 328
Labour reward baht 126 50k 895 2,382
dource: Adapted from Tables III, IV, VI and VIII COMPAC Programme; Sericulture Prospectus; ADB - ARD COMPAC Technical

Mission 1571.

*gle



Table Ab.1:

APPENDIX FOUR

Traffic Information

Muunber of Vehicles Using Sections of the

2130

Ekgi-New Zealand

Feeder Road

Location: see Table. Date: 29 September, 2 October 1971,
Time of Survey: 6.00 a.m.~ 6.00 pens
s Type and number of
istance JSrom Road vehicles
Date Berabue .
E3m) Section -
Bus | Truck | Other*

29 September Junction at Mahasarakham and 57 2 ok
2 October km 33 Vanioathum* * 38 i 88
Average - pLpath 37 ;i 91
29 September L 36 227
2 October 20 Bgzaguztﬁﬁj‘ﬂ 2| 32 | 196
Average HapLp ' 8 3 211
29 September _— . L8 27 156
2 October 52 P}‘iazl*f’aﬁh“muﬁ‘?f 1 36| 23 | 158
Average FRARRANE LALER L2 26 157
29 September ) . g 50 37 182
2 October 92 F hyfmgpg"f ih*sa" b2 | 59 | 264
Average e EEee L6 48 223
29 September . 54 | 252 175
2 October 122 Sgtﬁr;ﬁd 46 | 271 183
Average v 50 | 262 179

* Includes pick-~up passenger and goods vehicles, cars and taxis.
** 1Back' rrad Mahasarakham to Vapipathum surveyed for comparison.

Source:

Engineers.

Borabue - Buriram Highway, December 15th 1971."

Survey conducted by Thai-New Zealand Feeder Road Project
Published in the programme for the official
road opening ceremony entitled "Dedication Ceremony




DATE OF SURVEY: ROAD SECTION: TIME:

DIRECTION: {ilometre Location
Time Vehicle type Destination Passenger vehicles Pick-up (goods) and trucks
How full is the vehicle? How full? Vhat is it carrying?

0 25% 50% Full Crowded 0 50% 100%

Note: (a) Time recorded at hourly intervals.

(b) Vehicle tyne: Pick-up passenger, pick-up goods, car/taxi. truck, dus, trucl--bus, motorcycle.
{¢) Destination: recorded if displayecd on vehicle.
(d) Occupancy or load: visual appraisal.

*qle

Figure AbL.1: Traffic Survey Data Collection Form Prepared and Used by the Author.
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Toble Ak,2:

Number of Vehicles Using the Thai-New Zealand Feeder Road on the

Location:

Road Section Between Borabue and Wapivathum

% kilometres from Borabue.

Date: 23-24 October 1972

Time of Survey:

2L hours.

Type and number of vehicles
Road section and time Pick-up Pick=-up o ” PR o S NN .
foansenges) | Casoas) Car/taxi | Trucks | Bus/truck-bus | lotor cycles

6.30 Dellle= 6050 p.m.

Borabus to Wapipathum 59 28 23 27 8 29
Vapipathua - Borabue 61 25 21 19 8 27
Total in 12 hour period 120 54 Ll Le 16 56
6.30 p.m.— 6.30 Delle

Borabue to Wapipathum 20 7 b 11 2 3
Wepivathum to Sorabue 8 6 9 9 3 1
Total in 12 hour period 28 13 13 20 5 4
Total in 24 hour period 148 67 57 €6 21 60

% vehicles travelling in the

period 6.30 2efte= 6.30 p.m. 81 81 77 2 7% 25

Source:

Traffic survey conducted by the author.

°5L2



Table Ab.3: Vehicle Type and Percentage Occupancy or Load at Various Times of the Day Using the lata
Collected in the 24 Hour Survey 23-24 October 1972,

Vehicle type and percentage occupancy or load
Time
Pick-up Passenger Pick-up goods Car/taxi Trucks Bus/truck-bus
0 25 50 100 Crowded| O 25 50 10025 50 100|0 50 10040 25 50 100
Road Section: Wapipathum to Borabue
6¢30 aeme~7.30 a.m. 2 2
8.30 1 1 3 2 1 1 1 1 2
9.30 2 5 3 1 1 1 1 i 1 2 1 3 2
10.30 1 1 2 1 2 [ 3 1 1
11,30 2 2 1 1 1 1 1 1
12.30 1 2 1 1 1 2 1 1
1.30 1 2 2 2 1 1 1 1
2.30 1 3 2 1 1
3430 1 1 3 2 1
4,30 5 L L 3 2 1 9 2 1
530 2 2 2
5.30 peme~6.30 peme 12 1 1 1 T 1 01 1
630 peme=5.30 a.m. | 5 2 1 b 1 1 8 1 1 8 3 0
Poad Section: Borabue to Vapipathum
6.30 2a.me=7.30 a.me | 2 2 1 1
8.30 2 1 2 1 i 1 2
9.30 2 2 5 3 b 1 2
10.30 1 2 1 2 1 1 1 1 1 1
11.30 2 5 2 1 2 q
12.30 1 1 5 2 1 2 1 1 i |
Tet 2 2 i 1 1 1 1 2 2 1 1
2352 1 1 1 1 5 1 1 z 2 1 2 2
3.30 a 3 1
4,30 3 1 3 2 i | 1 1 1 2 1
5.30 1 1 3 1 1 1
5.30 pomo-6-30 p-mo 1 2 1 2
6-30 pomo"“GOBO Selle 12‘1' 2 2 }+ 1 1 I+ 6 5 2

‘9Le



Table Al b:

Number of Vehicles Using Sections of the Thai-New Zealand Feeder Road

Location: sece Table.

Date: 6, 7, 8, 9 March 1973.

Time of Survey: 6.30 a.me= 6.30 Deme

Dlatasice Lo Type and number of vehicles
Date Borabue Road Section Piokeup b3 ek —un
3 A= a=ul = . m > e FOL T
(km) (passenser) | (gooas) Car/taxi | Truck | Bus/truck-bus
- Mahasarakham and 4 &
8 lMarch 35 Vlapipathun® 6 > 12 18 =
i .—f—, ”~ -
8 :arch 35 Borabue and 102 7 21 80 4
9 March 1 Vand et 113 7 35 61 23
Average HEpARA 108 7 5 61 19 i
a Wlapipathum and 1 P
7 March 76 Phyakaphum Phisai 172 # s k2 (2
fn ES
6 &“E?F 194 Phyakaphum Phisai 137 72 39 92 68 i
7 larch 76 cnd. Sabui 196 17 5 50 60 |
Average el . 167 25 L3 72 64 i
- §
]
iy Satuk and = . . !
6 March 104 Burdran 154 3% 32 3hk 84
Total average daily traffic volume on the e 5
Thai-New Zealand feeder road 601 76 135 519 240

*

Source:

Traffic surveys conducted by the author.

'Back' road llahasarakham to "apipathum surveyed for comparison.

*4Le



Operating Costs for Vehicles Travelling on Different Types of Road Surface

in Thailand (U.3. cents/kilomeire net of taxes)

Type of vehicle

Average passenger car

Ten ton capacity truck

Type of road surface

Good paved Average gravel Average earth

Good paved Average gravel Average earth

Operating speed

(ku/hour) 8o 6k 56 72 56 48
otor fuel 0. 41 0.43 0.50 1.1k 1.35 1.59
Lubrication 0.02 0,03 0.04% 0.06 0.08 0.12
Tyres 0.13 0.26 0.46 1.96 3,93 8.85
Spare parts Q.23 0.29 0,39 171 2.56 L,25
Maintenance labour 0.03 0.03 0.04 0.13 G.19 0.33
Depreciation 0.67 0.93 1.27 193 2.96 L,88
Interest 0.52 0.66 Q.73 1.16 1.50 T 77
Driver's wages - - - 1432 1.70 1.98
Overheads - - - 0.20 0.20 0.30
Total 2.01 2.63 3.43 9.61 14,48 2L,07

Source: Adapted from T.P. 0'Sullivan auc Partners (19€7) '"Vehicle Operatinrg Costs'.
llc. 26 to the Thai Highways Department.

Technical Report
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APPENDIX FIVE

Valuation of Eguipment

Table AS5.1: Purchase Cost of Machinery and Equipment with N.Z. Government Finance
and the State of Repair in December 1971 ($U.S.)*
TG Purchase cost and state of repair
. Unused Serviceable jnserviceable Used beyond repair

(1) Construction equipment and vehicles 1,088,864 8,326 10,122
(2) Viorkshop equipment 8,501 99,188 92 13,904
(3) Servicing eguipment 958 76,415 5,137 2,903
(#) Mobile field accomnodation 34,639
(5) Survey equipment 8,400 607
(6) Soil testing equipment 6,049
(7) Communications equipment 54972
(8) Exchange assemblies and modifications 18,109 253,018
(S) Domestic equipment 13,692 240
(10) liscellaneous 95k

Total cost 27,568 1,333,173 14,402 284,947

* The original data was expressed in $N.Z2. and an average exchange rate of $N.Z2.1.00 = 5U.S.1.20 has
been applied to that data. As the exchange rate varied through out the period the eqguipment was
purchased, there is a discrepancy between the total cost of equipment in Table 7.1 and this table.
The data in Table 7.1 talkes account of exchange rate fluctuaticns and accurately reflects the
payments in each year.

Source: Mini:try of Foreign Affairs, tes Zealand Government,

*6L2
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APPENDIX SIX

Survey Questionnaires

Section 4.1.5 described the interview techniques
used in this study. Discussion with the

respondent moved freely from topic to topic and
although this techiique takes a lot of time it

helps to gain the confidence of the respondent.

It also enables the researcher to learn from, rather
than about, the farme.. The questionnaires supplied
here are guidelines the author prepared to aid him
in covering important points relevant to the study.
Lach farmer was not asked every question and some
farmers were questioned in grcater depth than

others.
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5661 GENERAL VILLAGE GQULESTIONNAIRE

- ar— - -

(Complete with village leader)

(1) a. Name of village b. Diutrict ce. Province

(2) Population Information

2. Number of households

be How many new families have come to live in this village in
the past 5 years?

¢c. Are these Tamilies farmers?

d. Vhy did they come to live in this village?
(permanently)

e. lNow many families have gone away to live somewvhere else in
the past 5 years?

f. Vhy did these families leave?

Where did these families go?

KR
L]

(3) Farmland Statistics

ae« How much farm land does this village have? (May be
necessary to work out area from boundaries).
Total area of (i) paddy rai
(34) upland rai
ini) forest for grazing rai
(iv) land available for development
and cultivation raie.

b. Is there much variatic= in the size of farm owned by
each family?

(i) biggest farm

(ii) smallest farm

(iii) most farms (average)

c. Vhat are the crops and livestock enterprises practised in
this village?

d. Vhat produce is sold by houscholds in this village?

(4) Soil tynes (may nced to get from Dept. of Agriculture).
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(5) Locality Infornation Hame
a. Distance from nearest local market km
b. " " " regional market km
Ce " Y " major local market km
d. = " main highway km
€e L " railway station ___ km

(6) Transportation

e

be

Coe

Can trucks and buses come to this village at all times of
the year? .

Have vehicles always been able to come to this village?
Do any of the families in this village have a motor vehicle

(i) motorcycle
(ii) truck
(iii) texi

(iv) tractor.

(7) BExtension and Market Inforiation

a. How many of the families in this village have a radio?
b. How many of the families in this village read a newspaper
each day?
c. How many shops or stores are there in this village?
ds Are the shops cwned by people living in the village?
e. Is there a co-operative in this village?
f. Innovation infermuasion:
™ N A ~
Tten mhen first | 70 SN ke |t village | Present
purchased price
store now
Fertilizer

Insecticides
Inproved seeds

New farming tools

Indicate number of farmers row using above items regularly.

Se

Do the farmers in this village grow morc/less/same amount
of land
(i) in rice now as they did 5 years ago?

(ii) sn kenaf "™ " w wo o m "nog
(iii) in other crops now as they did 5 years ago?

How many farmers in this villuge sell produce from their
farms?
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Me
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Do these farmcrs change the kind of crops they grow when
the prices they get are low/high?

Do the farmers discuss the prices received for produce
amonget themselves frequently?

In the past 5 year= has there been any change in the number
of villagers who travel each year to:

(i) Bangkok

(ii) Mahasaralkhanm
(iii) Buriranm

(iv) Local village centre (name)

Each year, do any farmers from this village go to work
for short periods in:

(i) Bangkok

(i1) In a towr in another province (name)

Can you tell me hew this new road has helped the farmers
in this village?

Vhat are the main probliems in this village?
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VILLAGE FARMER QUESTIONNAIRE

Village

Nuriber of years lived in village

(1) TLand Area (rai)

Rice land Upland Other land

Cwned

Rent to other
farmers

Rent from other
farmers

Discussion points:

e

be

Ce

de

€.

f.

Do you plant more than 1 crop on the same piece of land
in any particulax year? YES/NO REASONS.

Future plans. Vhich crops? Area?

Method of payment for rented land (per rai)

Cash ice Other crop

Received from
Paid to

Do you have a iitlis oi ownership to your land?

Have you bought/sold land in the last 5 years?
Price
Class of land
Who from/to? e.g. governme:t, other farmer.

Reason for sale/purchase? e.g. farming is
profitable or not profitable, security, land
has good potential, size of household
requires more land.

Have you brought ary new land into production in the last
5 years? (Describe)

Vthat taxes or fee must you pay cach year for your land?



(2) Crop Yields in the 1971 Harvest
Cro Rai vplanted Yield last harvest Ave yield
p plante (tangs) (last 5 years)
Paddy Upland | Paddy Upland Paddy Upland
(if known)
Rice: glut. . . .
non glut. . . .
Kenaf . 5 .
Discussion points:
a. Are you planting the same area of land fur each of your
najor crops as you did 5 years ago?
b. Have you tried growing any different crops in the last
2 or 3 years? (REASONS) Diversification?
ce Are you planting the same varieties of each crop as
you were 5 years ago?
Do farmers know of any improved varieties?
Do they usually plant seed they have saved from previous
crops?
Are improved varieties useful in their fields?
Vhere do they learn about and obtain new varieties?
Price?
(3) Cultivation Practices*
Cros Ploughing|Harrowing|Planting|Fertilizer|\lleeding|Harvesting
£ M T M T M M T M T M
Rice
Kenafl
Other
* M = nonth; T = number of times.
Discussion points:
a. Ploughing: Buffalo Own Hire Rate of hire
Tractor Own Hire Rate of hire

Are tractors available? Price?
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b. Harrowing (as above).
c. Planting: Broadcast/transplanting. Cost?  Seeding rate?

d. Fertilizer usage: YES/NO

1. Crops used for 2¢ Chemical or animal manure

3e¢ Results of use k. TReasons for use/not use

5+ IExpected yield if 6. Is it profitable at present
used/didn't use price and the price

7. How long been using for fart.. should ba

8. Number of bags purchased 9. Rate/how applied.

f. Disecase, weed and pest control

1. Are there more/less/same quantity of weeds in crops
nowadays?

2. Do you weed your crop (specify) by hand?

5+ Do you usec chemical herbicide for any crops?
Name source, piice, effectiveness.

i, Insecticide vsage - name source, price, effectivnness.

5. Where did you learr about these chemical control agents?
How long ago?

g. Harvesting - me:hod? Cost? (specify crop).

(4) Livestock and Poultry Schedule

Name Age HMale Female Details on Sales/Purchases through-~
- out the year.
Buffalo >3
1-3
<1
Cattle >3 i
1-3
<1
Pigs
Breeding
Fattening
Chickens
Ducks
Fish
Other

Discussion points:

as Are you increasing/decreasing stock numbers of any enterprise?

be Do you buy any feedstuif for your stock? Rice straw from
other farmers
Bran from rice mill
Maize/grain from
merchant.



227

ce Do you use any animal medicines or vaccinations?

de Have you mated your cows with a bull from a breeding centre?
Breed?

(5) Bchedule of Equivment

Plough, harrow, water rump, cart, weedsprayer, scythe, hoe,
shovel, share in tractor, others

a. Do you make most of your own tools?

b. Are you using any agricultvral tools that you did not know
about 5 years ago? YES/NO Specify, (Reasons).

1. Tools required for special crops farmer grows ncw.
2. Tools farmer had not seen before.
3. Motorised tools.

L., Tools made of steel rather than wood.

(6) Farm Labour Emplcyment

a. Number of people in household?

b. Number of pcople capable of working e.g. transplanting/
harvesting rice.

c. Nature of work.

Family | Months on farm | Work at | Months off farm | Work at %Egﬁ??
Husband

Viife

Other

-

de Do you hire labour to work for you each year?
(complete schedule)

Numbexr of Kate ol gy
Sex Nature of work | Number mmnlda -
e Y5 | bant/day | Kg.rice | Other
Fale
Female

Details required for both rice and kenaf will n<ed sufficient
information to calculate gross nurgins.

e. Do you engage in recinvrocal labour exchange? Details.
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Iranspert and larketing
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Crop

Where sell

: Price
Quantity

received |

Total income

Cost and method
of transport

il

Livestock

Number
sold

Reason for selling

Purchaser

Reason for
buying

Price

Buffalo
Cattle
Pigs
Chickens

Discussion points:

Qe

[

Ce

During the past 5 years a new road has been constructed

near your villaoge.

you?  (Check list).

1.
3.
5-

Better access in rainy season. 2.

Improved transport of producc.

Other

ll'.

As a farmer does this road help

Better access to local
market centres.

Improved passenger
transport.

How are the main products from your farm transported for
sale?

1.
2
3
L.
5.

Have there been any changes in transport availability during
the past 5 years?

1.
2
3

l"i

Merchants come in trucks and buy at the farm.

Transport by mini-bus.

Transport by taxi.

Ox=-cart or cattle cart.

Other.

More/less trucks come to the village.

e.ga

Heavier trucks come to the village.

Merchants from farther away than local centres come to
buy crops.

Vehicles can come to the village at all times of the

year.
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Have there been any changes in the way you sell your produce
in the past 5 years?
o« Always sold produce to 1 merchant previously.
2. Store some of crop to get higher prices later in the year.

3. Seil crops in vlaces where didn't sell before.
e.g. Mahasarakhem, Borabue, Buriram.

Lk, Coupare prices offering in various markets and sell at
the market giving the highest price.

Do mecre merchants or agents come to buy produce from your
farm?

Do you travel to local markets more often than before?
How often? Vhy?

1. For purchasing more articles for the house.

2. For selling articlcs more frequently.

3. To check on prices offcred by merchants.

e To look at farm demonstration centres.

5. To leook for farm inputs.

6. To visit friends ip another village.

7. Because they like to travel.

What is the cost of transporting the following items to the
nearest market centre?

Market Centre

Iten Cost (baht)

Passenger

Rice (bag)
(basket)

Kenaf

Pig

Chickens

Other

Other transport information (frequency, availability etc.)

Do you sell all of the product of any particular crop at
the same place? At the same time?

If you thought the urice offered by a merchant or at the
market was too low what would you do? Wlas this the case
prior to road construction?

1« Go to another merchant in the same market.
2« Store for a pericd.
3« Sell at low price.

k., Go to another market centre and look for better prices.
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k. Have you ever grown a crop and then been unable to sell the
produce? YES/NO. If YBES then why couldn't you sell?

1. No transport available.
2. Prices too low.

3. No buyers.

Lk, Dishonest merchants.

5. Insect damage.

6. Drought damage.

7. Flood

8 . Oth er.

1. Can you name any products you can buy in the towns which
you did not know about 5 years ago?

(8) Extension and Gaining Kuowledge

a. Has any district officer, official from rice department,
or Agricultural officer ever visited your farm.
b. Did he help you: (i) Without charge at your own request.
(ii) Without charge without you asking him.
(iii) In return for payment of some kind.

c. Have you ever visited any place where research is being
done, for example Borabue Demonstration Farm.

d. Are there any organisations in this village which help
farmers to impiove their incomes?

e« Are you a member of any such organisation? Example,
Credit Co-operative, Agriculture Dept. Farmers Group.

f. Do you think fhe=e organisations are helpful to farmers?
(Check reasons)
1+ Provide financial assistance.
2+ Incourage farmers o work together.
3« Obtain better prices for all farmers.
L, Meetings helpful/not helpful.

5. \Which organisations are most useful? Why?
g. How do you think one of these organisations could help you?

he How do you know the price you should receive for your crops
(reports in newspever, radio etc.)?

i. Have you seen any new crops which you may be able to grow
on your farm? where? How would you find out where to
get seed, cultivation requirements and marketing systems
for this new crop?

j+ If you have any spare money do you spend it on agriculture
or lend it to a farmer or other person?



231.

ke What is the best way you can use any spare iaoney in
agriculture? (Buy fertilizer, buy pure seed etc.)-
1. V\Vhat problems do you have in growing crops on your farm now?
1. Lack of finance.
2. Poor yields.
3. Insect damage.
4, TFlooding.
5. Lack of water in summer.
6. Lack of knowledge concerning new crops.
7« Not enough land.
8. Other

m. Would you borrow money so that you could purchase something
for your farm? (e.g. fertilizer, seed, buy new land etc.)
(Define purpose in borrowing, if farmer ever has borrowed,
if in debt at present time etc.)

(9) Other Information About Farmer or Farm
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